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ABSTRACT

Introduction: Numerous medications are used
for the preventive treatment of chronic
migraine (CM), including oral treatments,
onabotulinumtoxinA (onabotA; BOTOX), and
calcitonin gene-related peptide (CGRP) mono-
clonal antibodies (mAbs). Despite substantial
clinical trial evidence, less is published about
the real-world experience of these treatments
based on data routinely collected from a variety
of sources. This systematic review assessed real-
world evidence on the effectiveness and safety
of preventive treatments for CM in adults.
Methods: A systematic search of MEDLINE,
Embase, and the Cochrane library with back-
referencing and supplementary searches

retrieved data published between January 2010
and February 2020. Publications were screened,
extracted, and quality assessed. Data were nar-
ratively synthesized. Search criteria included
preventive medications for CM. Evidence was
available for topiramate, onabotulinumtoxinA,
CGRP mAbs (erenumab, galcanezumab, and
fremanezumab). OnabotulinumtoxinA was
most commonly assessed (55 studies), followed
by erenumab (six studies), multiple CGRP mAbs
(one study), and topiramate (one study). Long-
term data ([ 1 year) were available for onabo-
tulinumtoxinA only, with erenumab reported
up 6 months, topiramate up to 3 months, and
multiple CGRP mAbs up to 12 months.
Results: Substantial data demonstrated that
onabotulinumtoxinA reduces the number/fre-
quency of headaches, concomitant acute med-
ication use, and impact of headaches on well-
being and daily activity. More limited evidence
showed benefits for the same parameters with
erenumab. Single studies suggested topiramate
and multiple CGRP mAbs decrease the number/
frequency of headaches and impact of head-
aches. To date, onabotulinumtoxinA is the only
preventive treatment for CM that has long-term
safety data in real-world settings reporting
treatment-related adverse events of up to
3 years.
Conclusion: While substantial real-world evi-
dence supports the long-term effectiveness and
safety of onabotulinumtoxinA, real-world data
on other preventive treatments of CM are
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currently limited to short term effectiveness due
to their more recent approvals.

Keywords: CGRP monoclonal antibody;
Chronic migraine; Erenumab; Onabotulinum-
toxinA; Real-world evidence; Topiramate

Key Summary Points

This systematic literature review identified
evidence from real-world studies for the
preventive treatment of chronic migraine
(CM).

Thirty-eight studies met the selection
criteria and reported monthly headache
or migraine day data:
onabotulinumtoxinA (n = 34), erenumab
(n = 4), topiramate versus
onabotulinumtoxinA (n = 1), and
erenumab, galcanezumab, and
fremanezumab versus
onabotulinumtoxinA (n = 1).

The reduction from baseline in monthly
headache and migraine days at all time
points was statistically significant with all
interventions.

OnabotulinumtoxinA had the largest
number of studies with the longest follow-
up periods, and produced a beneficial
effect on the number and frequency of
headache or migraine days, concomitant
medication use, and impact of headache
[i.e., Headache Impact Test-6 (HIT-6)].

No new safety concerns were observed
with long-term use of any of these
treatments.

INTRODUCTION

Chronic migraine (CM) is defined by the Inter-
national Headache Society Classification of
Headache Disorders (ICHD-3) as a headache
occurring on at least 15 days per month for
more than 3 months, with migraine on at least

8 days per month [1]. These eight migraine days
can be defined by migraine features, aura, or
response to migraine-specific treatment. CM
can be debilitating for many patients, with
negative effects on physical, social, and occu-
pational functioning, and a reduced health-re-
lated quality of life [2, 3]. Overall, global CM
prevalence is 1–2% [4].

Management of CM is focused on preventive
treatment to reduce headache frequency and
severity, and to limit reliance on acute treat-
ment. Numerous oral agents are used for the
preventive treatment of CM, including antihy-
pertensives (beta-blockers, calcium-channel
blockers), antidepressants (tricyclic antidepres-
sants, selective serotonin reuptake inhibitors,
noradrenergic and specific serotonergic antide-
pressants), and anticonvulsants [2]. However,
there tends to be limited evidence for their use
in CM, and treatments are often discontinued
due to lack of efficacy or poor tolerability
[2, 5–7].

High-quality clinical trial evidence is avail-
able for the use of topiramate, onabotulinum-
toxinA (OnabotA; BOTOX), and calcitonin
gene-related peptide (CGRP) monoclonal anti-
bodies (mAbs) in CM [2]. OnabotulinumtoxinA
was approved in the European Union (EU) for
symptom relief in chronic migraine and the
USA for prophylaxis of headaches in adult
patients with CM in 2010 [8], and has long-
term, real-world evidence in a wide patient
population [2, 8, 9]. The broad-spectrum
antiepileptic drug, topiramate, has been
approved for migraine prevention in adults in
Europe since 2003 and in the USA since 2004
[10], while CGRP mAbs (erenumab, gal-
canezumab, fremanezumab, and eptinezumab)
have been approved since 2018 [11, 12].

While clinical trial evidence exists for topi-
ramate, onabotulinumtoxinA, and CGRP mAbs,
less is known about the comparative real-world
effectiveness and safety of these treatments. We
conducted a systematic literature review (SLR)
to assess and summarize the real-world evidence
on the effectiveness and safety of all pharma-
cological agents used for preventive treatment
of CM in adults. As the literature review
specifically focuses on real-world studies, the
term ‘‘effectiveness’’ (used to describe the degree
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of beneficial effect including tolerability under
‘‘real-world’’ clinical settings) rather than ‘‘effi-
cacy’’ (defined as the benefit of treatment under
ideal conditions) is used throughout [13].

METHODS

This SLR was conducted in accordance with the
Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) reporting guideli-
nes [14]. A PRISMA 2009 Checklist is provided
as Supplementary file S1.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Search Strategy

Searches were performed in Medical Literature
Analysis and Retrieval System Online (MED-
LINE), the Excerpta Medica database (Embase)
via embase.com, and the Cochrane library/
Cochrane Central Register of Controlled Trials
via Cochrane library to identify relevant real-
world data published in any language between 1
January 2010 and 11 February 2020. Each search
was conducted using controlled vocabulary and
keywords (‘‘migraine’’ OR ‘‘migrainous head-
ache’’ OR ‘‘hemicrania’’ OR ‘‘status hemicrani-
cus’’ OR ‘‘chronic migraine’’), and was limited to
prospective cohort studies, retrospective cohort
studies, cross-sectional studies, and case–con-
trol studies involving at least 40 human adult
subjects with a reported duration of follow-up.
Clinical trials, case series, and case reports were
excluded. A summary of the review protocol is
provided as Supplementary file S1.

A systematic search approach was used, in
which specific disease and study design facets
were developed for the embase.com and
Cochrane library search strategies. The disease
facet was combined with the study design facet
using ‘‘AND‘‘ as the Boolean operator (Supple-
mentary file S3).

In addition to the structured searches, sup-
plementary searches were also conducted to
ensure all relevant data were retrieved. Supple-
mentary searches included hand searching of

relevant conferences between January 2017 and
March 2020, bibliographic searches of system-
atic reviews and narrative reviews published in
the last 3 years, and manual searches of
PubMed, Google, and Google Scholar. Trial
registry searches (Clinicaltrials.gov and the EU
Clinical Trials Register) were also conducted to
retrieve a list of ongoing and planned real-world
observational studies for the relevant
population.

Selection Criteria

Study selection was undertaken in two steps.
Initially, the title and abstract (ti/ab) of each
citation was screened to identify a list of
potentially relevant studies, then the full-text
versions of relevant studies were reviewed to
determine the final list of included studies. For
both the ti/ab and full-text screening, all cita-
tions were included or excluded on the basis of
a screening flowchart (Supplementary file S4).
The studies that met all predefined criteria for
inclusion were included for final extraction,
while excluded citations were coded by reason
for exclusion.

Data Extraction

Study characteristics, patient characteristics,
treatment details (name of intervention, dose,
duration, and frequency), as well as effective-
ness and safety outcomes [treatment-related
adverse events (TRAEs)] were extracted into a
Microsoft Excel data extraction sheet.

Quality Assessment

A quality assessment of each full journal publi-
cation included in the review was carried out
using the Newcastle–Ottawa scale (NOS), in
which assessment criteria vary according to
study type (cohort studies or case–control
studies) [15]. Details are provided as Supple-
mentary file S5.
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RESULTS

Study and Patient Characteristics

The PRISMA flow diagram of included studies is
shown in Fig. 1. Database searches detected
12,662 potentially relevant citations, with 11
further citations identified through supple-
mentary searches. After removal of duplicates,
382 relevant records were selected through ti/ab
screening. Following a detailed examination of
the full-text articles, a total of 130 publications
comprising 61 primary studies (34 journal
publications and 27 conference abstracts) were
included for data extraction.

A complete list of included studies along
with any linked publications is provided in
Supplementary file S6.

Study Characteristics

The disposition of the studies according to key
parameters is provided in Table 1. In total, there
were 39 prospective cohort studies and 22 ret-
rospective cohort studies. The sample size in the
included studies ranged from 42 [16] to 1160
[17]. The 34 journal publications for which
quality assessment was conducted were of
moderate-to-high quality, and had a score of
C 4 on NOS. Studies reported as conference

Fig. 1 PRISMA flow diagram for included studies.
Because a given study may be reported in more than one
publication, we have defined a primary publication as the
first full report of the primary outcomes of a study in a

peer-reviewed journal. Additional reports of secondary or
exploratory objectives, or subgroup or post-hoc analyses are
described as ‘‘secondary’’ or ‘‘linked’’ publications
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Table 1 Summary characteristics of included studies according to intervention (N = 61)

Parameter Details Number of studies

OnabotulinumtoxinA Erenumab Multiple
CGRP
mAbsa

Topiramate Total

Type of

publication

Journal article 34 – – 1 34

Conference abstract 21 6 1 – 27

Study design Prospective cohort 36 3 – 1 39

Retrospective cohort 19 3 1 – 22

Sample size \ 100 24 3 1 1 27

100–500 26 3 – – 29

[ 500 4 – – – 4

NR 1 – – – 1

Data source type Primary data 36 3 – 1 39

Medical records or

databases

16 2 – – 18

Survey 2 – 1 – 2

Registry 1 – – – 1

NR – 1 – – 1

Follow-up

duration

1–3 months 7 3 – 1 10

[ 3–6 months 6 3 – – 9

[ 6–12 months 16 – 1 – 16

[ 12–24 months 14 – – – 14

[ 24 months 12 – – – 12

Study outcomes Effectiveness 55 6 1 1 61

Safety (TRAEs) 6 – – – 6

Country Europe 40 2 – – 42

Italy 16 1 – – 17

UK 6 – – – 6

Turkey 2 – – – 2

Germany – 1 – – 1

Spain 14 – – – 14

France 1 – – – 1
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abstracts only were not eligible for quality
assessment (Table 2).

Among the 61 studies, most (n = 55) assessed
the effectiveness or safety of onabotulinum-
toxinA. Other studies assessed erenumab
(n = 6), multiple CGRP mAbs (n = 1), and topi-
ramate (n = 1). No studies assessing the effec-
tiveness or safety of flunarizine, sodium
valproate, acetylsalicylic acid, amitriptyline, or
any other toxin were identified.

Thirty-nine studies directly assessed patients
in hospitals or clinics (primary data), while data
were taken from medical records or databases in
18 studies. Other data sources included surveys
(n = 2) and registries (n = 1). Duration of follow-
up across included studies ranged from 1 month
[18, 19] to 8 years (Hull Migraine study [20]).
Forty-two studies were conducted in Europe, 12
in North America, two in Asia, two in Australia,
and two were conducted across multiple coun-
tries. The country where the study was con-
ducted was not reported in one case. All the
included studies reported effectiveness of the

assessed intervention, while TRAEs were repor-
ted in only six studies.

Patient Characteristics

Patient characteristics are summarized in
Table 3. The mean or median age of participat-
ing patients was reported in 43 studies, and
ranged from 39.3 years [21] to 54.0 years [22].
Among the 43 studies that reported sex, most
patients (71.0% [16] to 97.9% [23]) were female.
The mean/median disorder duration ranged
from 1.5 years [23] to 33.6 years [24].

The most commonly reported comorbidities
among the nine studies with relevant data were
anxiety and depression. The proportion of
patients receiving prior preventive treatment
ranged from 21.0% [25] to 93.0% [26]. Although
prior use of preventive medications was repor-
ted in 37 studies, no studies were conducted in a
purely treatment-naı̈ve population, and no
studies conducted subgroup analyses

Table 1 continued

Parameter Details Number of studies

OnabotulinumtoxinA Erenumab Multiple CGRP
mAbsa

Topiramate Total

Russia 1 – – 1 1

North/South America 9 3 1 – 12

USA 7 2 1 – 9

Canada 1 1 – – 2

Colombia 1 – – – 1

Asia 2 – – – 2

Korea 1 – – – 1

Taiwan 1 – – – 1

Australia 1 1 – – 2

Multiple countries 2 – – – 2

NR 1 – – – 1

A study assessing more than one treatment has been counted multiple times
CGRP calcitonin gene-related peptide, mAbs monoclonal antibodies, NR not reported, TRAE treatment-related adverse
event
aIncludes erenumab, galcanezumab, and fremanezumab
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comparing effectiveness or safety outcomes
among treatment-naı̈ve patients and those with
prior preventive treatment failures. Table 4
provides studies by treatment and prior pre-
ventive treatment status.

Effectiveness Outcomes

Effectiveness outcomes assessed in the included
studies are summarized in Table 5. The out-
comes most commonly assessed were response
rate (reduction in headache or migraine days),
monthly headache or migraine days, concomi-
tant acute medications used, and Headache
Impact Test-6 (HIT-6 score).

Response Rates
Response rates were defined as the reduction in
the number of headache or migraine days over a
specified time period. The definition of head-
ache day varied across studies, but for the pur-
poses of this study was defined as any day with a
headache lasting at least 30 min. A migraine day
was defined as any day with headache with
migraine features such as photophobia,
phonophobia, nausea, vomiting, or worsening
with physical activity. Response rates were
quantified according to the proportion of
patients with C 30% (16 studies), C 50% (30
studies), or C 75% (six studies) reduction in
headache or migraine days from baseline at
different time points.

Thirty-six studies reported data for response
rates. Substantially more data on response rates
were available for onabotulinumtoxinA (n = 32
studies), compared with erenumab (four stud-
ies) and multiple CGRP mAbs (one study). Fol-
low-up data beyond 1 year were available for
onabotulinumtoxinA only (up to 4 years), with
1-year data available for multiple CGRP mABs
and 6-month data available for erenumab.

Response rate data across all included studies
are summarized in Table 6. All studies reported
a reduction in number of headache or migraine
days, irrespective of treatment used, at all time
points. One comparative study reported as an
abstract only [16] reported a higher proportion
of patients with C 50% reduction in migraine
days at 1 year with multiple CGRP mAbs thanT
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with onabotulinumtoxinA (62.0% versus
52.0%); although this difference was not statis-
tically significant (quality rating N/A).

Detailed summaries of response rates across
included studies are presented in Supplemen-
tary file S7.

Monthly Headache or Monthly Migraine Days
Monthly headache days were defined as the
number of days in any given month on which a
headache lasting at least 30 min was reported.
Monthly migraine days were defined as the
number of days in any given month on which a
headache with migraine features such as pho-
tophobia, phonophobia, nausea, vomiting, or
worsening with physical activity was reported.

Thirty-eight studies reported data for
monthly headache or migraine days. Most
studies (n = 34) assessed onabotulinumtoxinA
and four assessed erenumab, while one study
assessed monthly headache days in topiramate
compared with onabotulinumtoxinA, and one
study assessed monthly migraine days in mul-
tiple CGRP mAbs (erenumab, galcanezumab,
and fremanezumab) in comparison with
onabotulinumtoxinA. At up to 5 years, onabo-
tulinumtoxinA had the longest follow-up data
on monthly headache or monthly migraine
days, compared with 6 months for erenumab,
12 months for multiple CGRP mAbs, and
3 months for topiramate.

Mean/median monthly headache days and
monthly migraine days, and change from
baseline, at different time points across inclu-
ded studies are summarized in Table 7. The
reduction from baseline in monthly headache
days and monthly migraine days at all time
points was statistically significant with all
interventions. A single study [27] comparing
onabotulinumtoxinA with topiramate (NOS
quality rating, 5/9) reported that patients trea-
ted with onabotulinumtoxinA had significantly
fewer monthly headache days compared with
topiramate at 3 months (13.8 days versus
14.9 days, p\ 0.05).

Detailed summaries of monthly headache
and migraine days across included studies are
presented in Supplementary file S8.

Concomitant Acute Medication Use
Concomitant acute medication use was defined
as the usage of opioid and non-opioid analgesics
for acute relief of migraine during the study
period.

Twenty-six studies reported data for con-
comitant acute medication use. A large majority
(n = 24) assessed onabotulinumtoxinA, and
only two assessed erenumab. Onabotulinum-
toxinA had the longest follow-up data on con-
comitant medication use (5 years), compared
with 3 months for erenumab. No comparative

Table 4 Distribution of studies by treatment for prior preventive treatment status

Intervention Treatment naı̈ve Previously treated Failed preventive treatment Both Unknown Total

‡ 1 ‡ 2 ‡ 3 NR

OnabotulinumtoxinA – 32 4 11 10 7 1 22 55

CGRP antagonist – 5 – – 5 – – 2 7

Erenumab – 5 – – 5 – – 1 6

Multiplea – – – – – – – 1 1

Topiramate – – – – – – – 1 1

Total 0 37 4 11 15 7 1 23 61

A study assessing more than one treatment has been counted multiple times
CGRP calcitonin gene-related peptide, NR studies where number of failed preventive treatments is not reported
Includes erenumab, galcanezumab, and fremanezumab
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studies were identified for concomitant acute
medication use.

Mean/median days per month with con-
comitant acute medication use and change
from baseline at different time points among

the included studies are summarized in Table 8.
Reduction in concomitant acute medication use
from baseline was statistically significant at all
time points in most studies.

Table 5 Outcomes among the included studies by intervention in chronic migraine patients

OnabotulinumtoxinA Erenumab Multiple CGRP
mAbsa

Topiramate Total

Any effectiveness outcomes 55 6 1 1 61

Response rate (headache or migraine

days)

33 4 1 – 37

Monthly headache or migraine days 34 4 1 1 38

Overall frequency of moderate or severe

headache days

6 – – – 6

Headache severity/intensity 9 1 – – 10

Migraine severity/intensity 1 1 1 – 2

Headache duration – – – – 0

Migraine duration 1 – 1 – 1

Concomitant acute medication use 24 2 – 1 26

Concomitant preventive medication use 5 – – – 5

Overall HIT-6 score 15 2 1 1 17

Overall MSQ score 2 – – – 2

Overall MIDAS score 14 1 – – 15

Overall EQ-5D score 1 – – – 1

SF-36 score 1 – – – 1

Overall comorbid anxiety or depression 4 – – – 4

Sleep quality 2 – – – 2

Adherence – – – – 0

Persistence 1 – – – 1

Patient satisfaction with treatment 4 – – 1 4

Totalb 55 6 1 1 61

CGRP calcitonin gene-related peptide, EQ-5D EuroQol 5-Dimension Questionnaire, HIT-6 Headache Impact Test-6, mAb
monoclonal antibody, MIDAS Migraine Disability Assessment, MSQ Migraine-Specific Quality of Life, SF-36 Short-form-
36
aMultiple CGRP mAbs: erenumab, galcanezumab, and fremanezumab
bThe sum of studies exceeds 61 because a few studies that assessed the impact of two different interventions or more than
one outcome are counted more than once
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Detailed summaries of acute medication use
across included studies are presented in Sup-
plementary file S9.

Headache Impact Test-6 (HIT-6) Score
HIT-6 score evaluates the effects of headache on
general patient well-being and daily activity.
The score ranges from 36 to 78, with a higher
score indicating a lower level of general well-
being and daily activity. The four headache
impact severity categories are little or no impact
(49 or less), some impact (50–55), substantial
impact (56–59), and severe impact (60–78).

Eighteen studies reported data for HIT-6
scores. Of these, 16 assessed onabotulinum-
toxinA, two assessed erenumab, and one study
each assessed multiple CGRP mAbs and topira-
mate (in comparison with onabotulinum-
toxinA). At up to 3 years, onabotulinumtoxinA
had the longest follow-up data on monthly
headache or monthly migraine days, compared
with 3 months for erenumab, 12 months for
multiple CGRP mAbs, and 3 months for
topiramate.

Mean/median HIT-6 scores and change from
baseline at different time points across the
included studies are summarized in Table 9.
Reduction in HIT-6 score from baseline was
statistically significant at all time points for all
interventions. The single study comparing
onabotulinumtoxinA with topiramate (NOS
quality rating, 5/9) reported that patients trea-
ted with onabotulinumtoxinA had a signifi-
cantly lower score on the HIT-6 scale compared
with topiramate at 3 months (39.5 versus 43.2;
p\0.05) [27]. The abstract comparing onabo-
tulinumtoxinA and multiple CGRP mAbs (NOS
quality rating, N/A) showed that 35.0% of those
treated with onabotulinumtoxinA and 44.0% of
those treated with multiple CGRP mAbs expe-
rienced at least one severity class improvement
according to HIT-6 score at 1 year; this differ-
ence was not significant [16].

Detailed summaries of HIT-6 score use across
included studies are presented in Supplemen-
tary file S10.
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Safety Outcomes (TRAEs)

Six studies reported data on TRAEs. The dura-
tion of these studies ranged from 10 to
36 months, and all evaluated patients were
treated with onabotulinumtoxinA.

In four studies with a follow-up of 1 year, the
proportion of patients experiencing at least one

TRAE ranged from 0% to 25.1%. One study with
a follow-up of 2 years (NOS quality rating, 6/9)
reported that 17.5–20.3% of patients experi-
enced at least one TRAE [28], and one study
with a follow-up of 3 years (NOS quality rating,
5/9) reported at least one TRAE in 20% of
patients [29].

Table 8 Mean/median days per month with concomitant acute medication use and change from baseline across included
studies

OnabotulinumtoxinA Erenumab

Baseline 9.0–21.0 11.2–23.6

1 month (change from baseline) – 9.9 (-15.8)

3 months (change from baseline) 5.3–17.4 (NR) 7.0–7.1 (-15.4)

6 months (change from baseline) 5.0–15.0 (-2.0 to -11.5) –

1 year (change from baseline) 4.7–16.4 (-4.0 to -12.7) –

2 years (change from baseline) 3.4–5.3 (NR) –

C 3 years (change from baseline) 2.8 (NR) –

NR not reported

Table 7 Mean/median monthly headache or migraine days and change from baseline across included studies

Monthly headache or migraine days (change from baseline)

OnabotulinumtoxinA Erenumab Topiramate Multiple CGRP
mAbsa

Baseline 12.9–27.0 14.2–24.1 23.1 16.0

1 month (change from baseline) 7.0–18.0 (-6.0 to -8.9) 10.6 (-11.6) 16.1 (NR) –

3 months (change from

baseline)

5.0–23.3 (-9.4 to -1.1) 7.1–16.6 (-14.5) 14.9 (NR) –

6 months (change from

baseline)

3.9–19.6 (-2.0 to -14.7) 18.4 (-6.8

to -7.4)

– –

1 year (change from baseline) 4.3–17.4 (-10.0

to -11.7)

– – 8.0 (NR)

2 years (change from baseline) 1.1–15.3 (-10.7

to -13.1)

– – –

C 3 years (change from

baseline)

6.1–7.7 (NR) – – –

CGRP calcitonin gene-related peptide, mAb monoclonal antibody, NR not reported
aIncludes erenumab, galcanezumab, and fremanezumab
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DISCUSSION

This SLR summarizes the real-world evidence
available on the effectiveness and safety of
preventive treatments for CM in adults. Data
were retrieved for onabotulinumtoxinA, CGRP
mAbs (erenumab, galcanezumab, and fre-
manezumab), and topiramate. No studies
reporting the effectiveness or safety of flunar-
izine, sodium valproate, acetylsalicylic acid,
amitriptyline, or any other toxin in the pre-
ventive treatment of CM were identified within
the parameters of this review.

The overwhelming majority of real-world
data was reported on onabotulinumtoxinA,
with 55 published studies identified. Six studies
reported on erenumab, one study reported on
multiple CGRP mAbs (erenumab, gal-
canezumab, and fremanezumab), and one study
reported on topiramate. Long-term data (up to
8 years) were available for onabotulinumtoxinA
only, with data for multiple CGRP mAbs up to
12 months, erenumab reported up to 6 months,
and topiramate up to 3 months. The greater
availability of onabotulinumtoxinA data is
probably because onabotulinumtoxinA has
been approved for CM treatment since 2010,
while the data for other interventions are lim-
ited due to their more recent approval.

A considerable body of evidence demon-
strates that onabotulinumtoxinA is effective in
reducing both the number and frequency of
headaches among adults with CM, and also

reduces the need for use of concomitant acute
medication. In addition, numerous studies
reported a reduced impact of headache on
patient well-being and daily activity, as assessed
by the HIT-6 score. Up to 25% of patients
receiving onabotulinumtoxinA in the included
studies experienced at least one TRAE, but no
new long-term safety concerns were identified.

Similarly, erenumab was also shown to
reduce the number and frequency of headaches
and concomitant acute medication use, and to
decrease the impact of headaches on well-being
and daily activity. Single studies suggested
topiramate and multiple CGRP mAbs decrease
the number/frequency of headaches and impact
of headaches. To date, onabotulinumtoxinA is
the only preventive treatment for CM that has
long-term safety data reporting TRAEs of up to
3 years.

Owing to the lack of high-quality compara-
tive real-world studies, it is not possible to
comment on the relative effectiveness of the
treatments included in this review. However,
the availability of a considerable body of real-
world data from a large patient population,
encompassing different patient nationalities,
ages, comorbidities, and previous prior preven-
tive treatments, provides consistent and pre-
dictable evidence for the benefits of
onabotulinumtoxinA as a preventive treatment
for CM. This body of evidence, as also described
in a recently published meta-analysis [30],

Table 9 Mean/median HIT-6 scores and change from baseline across included studies

OnabotulinumtoxinA Erenumab Topiramate

Baseline 61.2–72.1 66.0–69.2 62.0

3 months (change from baseline) 39.5–72.4 (-15.8) 57.0–58.0 (-12.8) 43.2 (NR)

6 months (change from baseline) 56.4–66.2 (-1.8 to -11.7) – –

1 year (change from baseline) 54.6–60.5 (-5.0 to -5.4) – –

2 years (change from baseline) 49.0–57.9 (NR) – –

3 years (change from baseline) 57.2–62.8 (NR) – –

NR not reported
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supports the effectiveness and safety of this
approach in the management of CM.

Although this was a comprehensive SLR
conducted according to PRISMA guidelines, a
number of limitations should be highlighted.
The paucity of data identified for treatments
other than onabotulinumtoxinA is a significant
limitation, precluding any robust analysis of
alternative treatments. Comparisons across
treatments are also difficult to establish given
the lack of data for treatments other than
onabotulinumtoxinA, and because only one
publication and one abstract (NOS quality rat-
ing 5/9 and N/A, respectively) included a direct
comparison of two or more interventions. It is
also important to note that the patient popu-
lations included across studies are inevitably
heterogeneous, and any comparisons of data
across multiple studies should therefore be
interpreted with caution.

Since the regulatory approval of the CGRP
monoclonal antibodies in 2018, numerous
additional studies are now being published on
these treatments. These publications are not
included in this analysis as, for practical con-
siderations, a cut-off date for data collection
needed to be established prior to drafting the
manuscript. Future analyses will be considered
to include more recently approved
interventions.

CONCLUSIONS

This SLR identified substantial evidence from
real-world studies for onabotulinumtoxinA in
the preventive treatment of CM. The review
suggests that treatment with onabotulinum-
toxinA has a beneficial effect across a broad
range of patients in real-world clinical studies
on the number and frequency of headache or
migraine days, concomitant medication use,
and HIT-6. Additionally, no new safety con-
cerns were observed with long-term use. Real-
world data were available from conference
abstracts only for erenumab and multiple CGRP
mAbs (erenumab, galcanezumab, and fre-
manezumab), and one journal article on topi-
ramate. Although the data in these treatments
are more limited, there is some evidence of the

effectiveness of these approaches in the real
world.
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