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Abstract. Chronic migraine, affecting people for over 15 days per month of which 8 show migraine fea-
tures, severely reduces patients’ quality of life with great rate of associated disability. Onabotulinumtoxin A
has been used in the prevention of chronic migraine for the last two decades. A recent pooled analysis of
real-world data highlighted the efficacy of its use in combination with the most novel monoclonal antibodies
targeting the machinery of the calcitonin gene-related peptide (CGRP) in refractory migraine. Moreover,
the CRD42023393250 systematic review and meta-analysis registered in the National Institute for Health
Research International prospective register of systematic reviews PROSPERO following the Preferred
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 2020 statement supported the safety
of onabotulinumtoxin A, demonstrating that it induces fewer treatment-related adverse events (TRAEs) than
oral topiramate one of the most commonly used preventative drugs. Therefore, the present data together with
the lack of appropriately designed, prospective studies prompt the proposal of clinical trials to assess the effi-
cacy and safety of the combination treatment of onabotulinumtoxinA with monoclonal antibodies or gepants

directed towards the pathway of CGRP.
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Resistant migraine and the calcitonin gene-related

peptide (CGRP) machinery

Chronic pain from diverse aetiology affects some
30-50% people worldwide: among chronic pain con-
ditions, according to the International Classification
of Headache Disorders (ICHD, third revision) beta
diagnostic criteria, chronic migraine is characterized
as at least 15 headache days per month, of which
8 days present the features of migraine, for three months
consecutively (1) and it represents one of the main
causes of years lived with disability (2), impairing daily

activities in working age mainly. Despite the positive
impact of novel specific treatments beyond triptans on
the disease (3), a high percentage of patients still does
not find relief and effectiveness in current therapies;
among other mechanisms, genetic predisposition has
been involved (4, 5). Indeed, the discovery of the role
of the calcitonin-gene related peptide (CGRP) as a
fundamental player of vasodilation and neurogenic in-
flammation, pivotal in migraine pathophysiology, fos-
tered the development of several novel drugs, abortive
and preventative, targeting its machinery (6). The small
molecules, known as gepants, and the monoclonal
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antibodies (mAbs) aiming at inhibiting the signaling
of CGRP are the first Disease-Modifying Migraine
Drugs (DMMDs) (7). Gepants are very useful and
easy to administer as abortive treatments, due to their
oral and intranasal administration route (8, 9). On the
preventative side, mAbs directed towards CGRP, i.e.
fremanezumab, galcanezumab and eptinezumab, the
only administered intravenously with potential for use
in acute treatment (10-12), or its receptor complex, i.e.
erenumab, were developed and approved for the pre-
vention of episodic and chronic migraine (13).

Onabotulinumtoxin a and novel
combination approaches

Botulinum neurotoxin type A is effective in sev-
eral pain conditions (14, 15), being able to tackle the
process of exocytosis of neurotransmitters or neu-
ropeptides, e.g. CGRP (16), by cleaving the 25 kDa
synaptosomal-associated protein (SNAP-25) (17).
Since 2010 the onabotulinumtoxin A was ap-
proved for chronic migraine prevention by the Food
and Drug Administration (FDA) (18). The Phase
IIT Research Evaluating Migraine Prophylaxis
Therapy (PREEMPT) I and II (NCT00156910,
NCT00168428) clinical trials provided the ration-
ale for the approval and the mode and dosage of ad-
ministration of this neurotoxin in chronic migraine
(19-21). Therefore, onabotulinumtoxin A has been
the first biological drug for the prevention of chronic
migraine. The systematic review and pooled analysis
registered in the National Institute for Health Re-
search (NIHR) International prospective register of
systematic reviews PROSPERO (CRD42022313640)
(22) pointed at the neglected effectiveness of this neu-
rotoxin in an Italian real-world setting, demonstrat-
ing that it can improve the efficacy of anti-CGRP/R
mAbs in face of good tolerability. In fact, combination
therapy consisting in onabotulinumtoxin A associated
with mAbs afforded >250% reduction of frequency of
monthly headache days with respect to onabotulinum-
toxin A alone in up to 58.8% of patients and it proved
more effective than erenumab, alone or in combination
with other preventive drugs (22). Moreover, the treat-
ment with onabotulinumtoxin A is associated to fewer
treatment-related adverse events (TRAESs) than oral

topiramate, as demonstrated by the systematic review
and meta-analysis registered with PROSPERO
number CRD42023393250 (23). The findings of the
latter also highlight the high heterogeneity of the stud-
ies present in the literature (I* = 96%; p < 0.00001),
supporting the need for more, adequately powered,
randomized clinical trials.

Discussion and future perspectives

The established efficacy and safety of onabotuli-
numtoxin A, along with the data gathered so far from
real-world and retrospective studies of combination
with mAbs, and its complex mechanism of action lend
support to the use of this neurotoxin in combination
with other drugs able to target the CGRP machin-
ery. In particular, a synergistic/additive effect might
involve also other neuromediators, as acetylcholine,
glutamate and substance P, the neuronal/Schwann cell
pathway (24), and a differential action on Ad- and not
C-fibers (25). Therefore, an adequately powered and
designed clinical trial, involving even the elderly, that if
affected by cognitive impairment are generally excluded
(11, 26-28), is needed to assess the efficacy and safety
of the novel approaches of combination therapies tar-
geting the machinery of CGRP and onabotulinum-
toxin A. Among the newest therapeutic options for
the treatment and prevention of chronic migraine,
atogepant, being the first and only oral gepant specif-
ically developed for migraine prevention (29), might
represent a very interesting drug to test in combination
with onabotulinumtoxin A since it might also afford
better compliance to the therapy. Furthermore, novel
approaches based on natural products deserve
investigation (30-31).
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