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Abstract 

Combination treatments for migraine prophylaxis present a promising approach to addressing the diverse and com-
plex mechanisms underlying migraine. This review explores the potential of combining oral conventional prophy-
lactics, onabotulinumtoxin A, monoclonal antibodies (mAbs) targeting the calcitonin gene-related peptide (CGRP) 
pathway, and small molecule CGRP receptor antagonists (gepants). Among the most promising strategies, dual CGRP 
inhibition through mAbs and gepants may enhance efficacy by targeting both the CGRP peptide and its receptor, 
while the combination of onabotulinumtoxin A with CGRP treatments offers synergistic pain relief. Oral non-CGRP 
treatments, which are accessible and often prescribed for patients with comorbid conditions, provide an affordable 
and practical option in combination regimens. Despite the potential of these combinations, there is a lack of evidence 
to support their widespread inclusion in clinical guidelines. The high cost of certain combinations, such as onabotu-
linumtoxin A with a CGRP mAb or dual anti-CGRP mAbs, presents feasibility challenges. Further large-scale trials are 
needed to establish safe and effective combination protocols and solidify their role in clinical practice, particularly 
for treatment-resistant patients.
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Graphical Abstract

Background
Migraine prophylaxis aims to reduce the frequency, 
severity, and duration of migraine attacks, offering relief 
to patients who suffer from frequent or disabling head-
aches. Over the years, treatment options have expanded 
from non-specific medications developed for other con-
ditions to more targeted therapies [1]. Traditional treat-
ments, including antihypertensives, antiepileptics, and 
antidepressants, are highly available, affordable in cost, 
and widely used in clinical practice. These treatments 
have been used for decades but are limited by non-spe-
cific mechanisms of action and variable effectiveness, 
along with side effects that can restrict their use. A sig-
nificant advancement has been the introduction of treat-
ments with effects on calcitonin gene-related peptide 
(CGRP). Onabotulinumtoxin A (BoNT-A), which works 
by blocking the release of CGRP and other pain-mod-
ulating transmitters from meningeal and extracranial 
afferents, was initially approved for migraine prophylaxis 
[2, 3]. More recently, selective therapies such as mono-
clonal antibodies targeting CGRP or its receptor, and 
small-molecule CGRP antagonists (gepants), have broad-
ened the range of therapeutic options available. Despite 
these advancements, treatment failures are observed in 
up to 30–40% of patients [4]. Combining treatments with 
different pharmacodynamic profiles presents a poten-
tial strategy to enhance outcomes by targeting multiple 
pathways involved in migraine. Although current guide-
lines largely overlook combination therapy, exploring the 
balance between potential benefits and risks is relevant 

for developing more effective, individualized treatment 
approaches. This review aims to summarize existing 
knowledge on combining different therapies, providing 
a foundation for future research and informing updated 
guidelines on migraine prophylaxis.

Methods
This is a narrative review with a specific focus on combi-
nation therapies for migraine prophylaxis. The aim was 
to provide a comprehensive overview of existing treat-
ments and explore the rationale for combining various 
therapeutic approaches. To achieve this, we conducted a 
broad literature search using databases such as PubMed, 
Scopus, and Google Scholar. The search terms included 
combinations of keywords such as “migraine prophy-
laxis”, “combination therapy”, “preventive treatments”, and 
“pharmacological and non-pharmacological approaches”. 
In addition, the search terms included the names of spe-
cific drugs commonly used for migraine prophylaxis, 
such as propranolol, amitriptyline, topiramate, valproate, 
erenumab, fremanezumab, and others. Relevant stud-
ies were also identified based on the personal knowledge 
and expertise of the authors, reflecting their extensive 
experience in migraine research and treatment. Studies 
were selected with priority given to those that discussed 
the efficacy and safety of combination treatments for 
migraine prophylaxis in individuals with migraine. As 
this is a narrative review, no formal systematic review 
methodology – such as predefined eligibility criteria, 
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structured data extraction, or critical appraisal of indi-
vidual studies – was employed.

Treatments non targeting the CGRP pathway
Treatment non targeting the CGRP pathway, including 
antihypertensives, antiepileptics, and antidepressants, 
have long been the cornerstone of migraine prophylaxis. 
These therapies, though not specifically developed for 
migraine, offer broad therapeutic benefits and are widely 
accessible and affordable, making them essential options 
in clinical practice.

Antihypertensives
Several antihypertensive drugs are used for migraine 
prophylaxis. Current guidelines recommend beta-
blockers such as propranolol and metoprolol, supported 
with moderate to high level of evidence [5, 6]. The exact 
mechanisms behind their antimigraine effects are not 
fully understood. The hypothesized mechanisms involve 
the inhibition of nitric oxide (NO) synthesis, the impair-
ment of thalamic relay neurons, the enhancement of spe-
cific serotonergic pathways and the reduction of central 
sensitization [7]. A daily dose of 80 mg of propranolol is 
as effective as a higher dose of 160 mg in reducing the 
number of monthly migraine days and the intensity of 
pain [8]. While bisoprolol, timolol, nebivolol and ateno-
lol may also be effective, the evidence for these is less 
robust compared to propranolol and metoprolol [5]. 
Beta-blockers are well tolerated at therapeutic dosages, 
with the most common side effects being tiredness, 
sleepiness, cough, constipation, trouble sleeping and 
cold limbs. A history of cardiac disorders and/or rhythm 
abnormalities should be investigated before prescribing 
these drugs. Other antihypertensives used for migraine 
prophylaxis includes angiotensin II receptor antagonists 
and angiotensin-converting enzyme (ACE) inhibitors. 
Two randomized controlled trials and three retrospec-
tive cohort studies demonstrated that candesartan effec-
tively prevents migraine attacks, with efficacy similar to 
propranolol and good tolerability [9–13]. Common side 
effects associated with daily use of candesartan include 
tiredness, flu-like symptoms and back pain. In a placebo-
controlled crossover study, the ACE inhibitor lisinopril 
was more effective than placebo in reducing the number 
of monthly migraine days and headache severity [14]. 
Common side effects of ACE inhibitors include cough, 
tiredness, headache, palpitations, and fatigue.

Antiseizure medications
There is high level of evidence supporting the use of two 
broad-spectrum anti-seizure medications, topiramate 
and sodium valproate, for migraine prevention [15]. The 
mechanisms by which anti-seizure medications work 

to prevent migraine are still unclear. Topiramate and 
sodium valproate target pathways that reduce excitatory 
neurotransmission, which in turn decreases neuronal 
excitability [16, 17]. This involves modulating glutamate 
activity, blocking voltage-gated sodium (Na+) and cal-
cium (Ca2+) channels, and enhancing inhibitory neuro-
transmission through γ-aminobutyric acid (GABA). In 
animal studies, topiramate reduced nociceptive neuronal 
firing in the trigeminocervical complex [18]. Addition-
ally, anti-seizure medications could prevent the release 
of CGRP by inhibiting voltage-gated Ca2+ channels at 
trigeminal nerve endings [19]. In 2023, the European 
Headache Federation published a review confirming the 
efficacy and tolerability of topiramate for migraine pre-
vention. The analysis included 8 randomized controlled 
trials involving 2610 adults who received topiramate 
doses ranging from 50 to 200 mg [20]. The pooled data 
showed that topiramate significantly increased the per-
centage of patients achieving a 50% reduction in monthly 
migraine days compared to placebo. On average, patients 
taking topiramate experienced 0.99 fewer monthly 
migraine days than those on placebo. About 20% of 
patients discontinued topiramate due to side effects [20]. 
The effectiveness of sodium valproate (500–1000 mg/
day) has been confirmed in both randomized controlled 
trials and open-label studies [21–25]. A pooled analysis 
found that patients taking sodium valproate were three 
times as likely, to achieve a 50% reduction in headache 
frequency compared to placebo [24]. Other anti-seizure 
medications, such as lamotrigine, gabapentin, prega-
balin, levetiracetam, zonisamide, and carbamazepine, 
have shown some benefit in treating migraine, but are 
not recommended due to insufficient evidence [26–28]. 
No benefits were observed with clonazepam, oxcarbaz-
epine, perampanel, lacosamide, tiagabine, carisbamate, or 
vigabatrin [29, 30]. Both topiramate and valproate require 
careful monitoring for side effects, such as cognitive and 
language impairment. In the case of topiramate, patients 
should be observed for behavioral disturbances, includ-
ing the risk of suicidal thoughts, weight loss, and kidney 
stones. Valproate and topiramate are contraindicated 
during pregnancy due to the high risk of neurodevelop-
mental disorders and congenital malformations. Both the 
Food and Drug Administration and the European Medi-
cines Agency recommend avoiding the use of topiramate 
and valproate in women of childbearing potential [31, 
32].

Antidepressants
Tricyclic antidepressants (TCAs) are commonly used 
for migraine prevention, with amitriptyline being the 
most extensively studied TCA for this purpose. Amitrip-
tyline works by inhibiting serotonin and noradrenaline 
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reuptake in the synaptic cleft. Its antimigraine effects may 
be linked to its influence on serotonergic transmission 
and activation of α2-adrenoceptors [33]. Additionally, 
amitriptyline has anticholinergic and antihistaminergic 
properties and may impact sodium, calcium, and potas-
sium channels, as well as α1-adrenoceptors, N-methyl-
D-aspartate (NMDA) receptors, and opioid receptors 
[34–36]. The European Headache Federation, American 
Headache Society, and American Academy of Neurol-
ogy classify amitriptyline as a level B treatment, meaning 
it is probably effective for preventing migraine [37, 38]. 
Moderate-certainty evidence suggests that amitriptyline 
increases the proportion of patients achieving a ≥ 50% 
reduction in monthly migraine days [37]. Amitriptyline is 
also associated with a higher incidence of adverse events 
compared to placebo, often leading to treatment dis-
continuation [37]. A meta-analysis of nine clinical trials 
comparing TCAs to placebo found that patients on TCAs 
were more likely to experience a ≥ 50% reduction in 
headache burden compared to placebo [39]. Most of the 
studies evaluating amitriptyline for migraine prevention 
are old and involve small sample sizes [37], highlighting 
the need for high-quality trials to further validate ami-
triptyline’s role in migraine prevention. Serotonin and 
norepinephrine reuptake inhibitors (SNRIs) are other 
antidepressants that modulate pain pathways through 
increased norepinephrine levels [40]. SNRIs including 
venlafaxine and duloxetine have evidence for efficacy 
and may be the most effective treatments in patients 
with comorbid depression and migraine [41]. A recent 
meta-analysis supports that SNRIs are clinically safe and 
effective for migraine prevention, showing they outper-
form placebo and are comparable to other active medica-
tions [42]. Patients with higher pain sensitivity identified 
through psychophysical testing may benefit from SNRI-
based prevention strategies [43]. A single-center, rand-
omized, double-blind trial comparing venlafaxine and 
nortriptyline in migraine prevention found both drugs 
to be similarly effective in reducing headache intensity, 
frequency, and duration [44]. Venlafaxine had a lower 
incidence of adverse effects, making it a potentially better 
option than nortriptyline [44]. Other two trials compar-
ing venlafaxine and amitriptyline showed similar effec-
tiveness in reducing the severity and number of migraine 
attacks [45, 46]. Amitriptyline had more side effects, sug-
gesting that venlafaxine might be the preferred choice for 
migraine prophylaxis [45, 46].

Treatments targeting the CGRP pathway
For the purpose of this review, BoNT-A is included 
alongside treatments targeting the CGRP pathway due to 
its ability to inhibits the release of CGRP from trigeminal 
nerve endings [2, 3].

Onabotulinumtoxin A
BoNT-A has shown efficacy for chronic migraine pre-
vention with and without medication overuse [47]. The 
mechanisms of BoNT-A are not fully understood [48]. 
Dural nociceptive fibers have branches that extend out-
side the skull via the sutures, making them accessible for 
BoNT-A injections. BoNT-A is taken up and transported 
along nerve fibers, including collaterals and the trigemi-
nal or cervical ganglia [49]. BoNT-A is a metalloprotease 
that exerts its effects by cleaving synaptosomal-associ-
ated protein 25 (SNAP-25), thereby inhibiting exocytosis, 
which is responsible for the release of neurotransmitters 
and peptides such as glutamate, CGRP, and pituitary ade-
nylate cyclase activating peptide-38 (PACAP-38). In addi-
tion to its inhibition of neurotransmitter release, BoNT-A 
prevents the insertion of nociceptive receptors, such 
as transient receptor potential cation channel subfam-
ily V member 1 (TRPV1) and transient receptor poten-
tial ankyrin 1 (TRPA1), into the cell membrane [49, 50]. 
BoNT-A primarily acts on C-fibers rather than Aδ-fibers, 
with its main effect being the reduction of CGRP release 
and other mechanisms [51]. The pivotal trials included a 
total of 1384 patients that were treated every 12 weeks 
with 155 units of BoNT-A at 31 defined pericranial injec-
tion points, with optional addition of 40 units (8 points) 
[52]. A significant effect was observed starting at 4 weeks 
and amounting to −8.4 headache days per month (pla-
cebo − 6.6 days, p < 0.001) at 24 weeks [52]. Reduction of 
headache-related disability was also significant after 24 
weeks of BoNT-A treatment. In patients with medication 
overuse, 53% of them stopped overuse after two BoNT-
A cycles [53]. The trials have shown an increasing effect 
over the first year [54], with 49% of patients responding 
after the first treatment cycle, and an additional 11% and 
10% responding after the second and third treatment 
cycle, respectively [55]. This led to the recommenda-
tion of completing up to three treatment cycles before 
assessing efficacy [56]. One advantage of BoNT-A is that 
its side effects are mild and rarely interfere with therapy. 
These side effects include temporary ptosis, neck weak-
ness, hematomas, and pain at the injection sites [57]. 
Additionally, BoNT-A has no known interactions with 
other medications. In a randomized open-label study 
with 282 participants, BoNT-A demonstrated better tol-
erability and efficacy than topiramate, although the study 
had methodological limitations [58]. Discontinuing effec-
tive BoNT-A treatment can be challenging. In a study of 
108 patients who had completed five or more treatment 
cycles, 40% of them were able to extend their injection 
interval to four months, while 45% had to return to the 
standard three-month intervals [58]. Health insurance 
data indicates that most patients who undergo a year of 
BoNT-A treatment either continue or resume regular 
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therapy after a pause or reduced treatment [59]. Only 
super-responders – those experiencing fewer than five 
headache days per month – had an 80% chance of need-
ing no further treatment within six months of stopping 
BoNT-A [60]. Recent advancements include the “follow 
the sutures” paradigm [61] and ongoing studies on the 
efficacy of BoNT-A in preventing high-frequency epi-
sodic migraine (NCT05028569 and NCT06047457).

Monoclonal antibodies targeting the CGRP pathway
Four monoclonal antibodies (mAbs) targeting the CGRP 
pathway are currently available for migraine prevention 
[62]. Erenumab is a fully human mAb that targets the 
CGRP receptor, while fremanezumab, galcanezumab, 
and eptinezumab are humanized mAbs that target the 
CGRP molecule itself [63]. All four mAbs have a high 
affinity for their targets with minimal cross-reactivity 
and an elimination half-life of about four weeks. CGRP(-
receptor) mAbs are administered parenterally (either 
subcutaneously or intravenously) and enter the systemic 
circulation. Their bioavailability ranges from 50 to 100%, 
and they are eliminated through the reticuloendothelial 
system, bypassing renal and hepatic pathways [64]. The 
efficacy and safety of CGRP(-receptor) mAbs have been 
assessed in extensive clinical trial programs. All four 
mAbs demonstrated superior efficacy compared to pla-
cebo, with no major differences in performance observed 
among the different antibodies and were well-tolerated 
[65–69]. Common adverse events included injection-site 
reactions, constipation, and upper respiratory infections, 
with serious adverse events and discontinuations occur-
ring in less than 2% of patients [70]. Multiple indirect 
comparisons have shown that CGRP(-receptor) mAbs are 
superior to traditional oral preventives for migraine, such 
as topiramate, beta-blockers, valproate, or amitriptyline 
[71–73]. A randomised, double-blind, active-controlled 
phase 4 trial compared erenumab with topiramate. Ere-
numab outperformed topiramate in efficacy, achieving 
a ≥ 50% reduction in monthly migraine days in 55% of 
participants compared to 31% with topiramate [74]. Ere-
numab showed superior tolerability, with a 39% discon-
tinuation rate due to adverse events for topiramate versus 
11% for erenumab.

Gepants
Gepants are small molecules that antagonize CGRP 
receptors with high affinity and the amylin 1 (AMY1) 
receptor to a lesser extent [75]. Despite their lower 
molecular weight compared to CGRP(-receptor) mAbs 
(approximately 250-fold difference), gepants exhibit lim-
ited penetration of the blood-brain barrier [76]. Gepants 
prevent migraine attacks through different peripheral 

mechanisms, including the attenuation of CGRP-induced 
neurogenic inflammation, and nociceptive transmission, 
thus modulating central sensitization [77]. Rimegepant 
and atogepant have demonstrated efficacy, tolerability, 
and safety as preventive treatments for migraine [78, 
79]. Rimegepant is currently the only gepant approved 
for both acute and preventive migraine therapy. For pre-
vention, it is taken as a 75 mg orally disintegrating tablet 
every 48 h. A phase 2/3 trial evaluated rimegepant in 695 
migraine patients experiencing 4–18 monthly migraine 
days [80]. Compared to placebo, rimegepant demon-
strated a significant reduction in monthly migraine days 
(−4.3 vs. −3.5) over 12 weeks. Nausea was the most com-
mon adverse event (3% rimegepant vs. 1% placebo). A 
further evaluation showed that the preventive effect of 
rimegepant was durable and associated with improved 
quality of life up to 64 weeks [81]. A direct comparison 
with galcanezumab showed comparable efficacy in reduc-
ing monthly migraine days by ≥ 50% (61% rimegepant vs. 
62% galcanezumab) [82]. Two double-blind, randomized, 
placebo-controlled trials assessed atogepant efficacy and 
safety in approximately 900 episodic migraine patients 
[83, 84]. Both studies demonstrated that atogepant was 
superior to placebo in reducing monthly migraine days 
after 12 weeks. A sustained efficacy was observed in 
approximately 85% of patients achieving an initial ≥ 50% 
reduction in monthly migraine days after 52 weeks of 
treatment [85]. The efficacy of atogepant was confirmed 
in difficult-to-treat episodic migraine patients, who had 
failed two to four conventional non-CGRP treatments 
[86]. Additionally, atogepant-treated patients reported 
improved quality of life and reduced headache impact 
[87, 88]. A dose-response relationship has been estab-
lished for atogepant, with evidence supporting 60 mg as 
the optimal daily dosage. A reduced 10 mg daily dose is 
recommended for patients using strong inhibitors of 
hepatic cytochrome P450 family 3 subfamily A member 
4 (CYP3A4), or those with severe renal impairment or 
end-stage kidney disease [79]. A phase 3 trial involving 
approximately 700 chronic migraine patients confirmed 
the superiority of atogepant 60 mg to placebo, showing 
a significantly greater reduction in monthly migraine 
days (−6.9 vs. −5.1) over 12 weeks [89]. Post-hoc analy-
sis confirmed the efficacy of atogepant in both patients 
with and without medication overuse, demonstrating a 
52–62% reduction in the proportion of participants with 
medication overuse over 12 weeks [90]. Atogepant dem-
onstrated a favorable safety profile and was well tolerated 
over one year of treatment. The most common adverse 
events were nausea, fatigue, and constipation, and no 
serious treatment-related adverse events emerged [91].
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Combining two oral non‑CGRP treatments
Many migraine patients achieve partial relief with con-
ventional oral prophylactics, but combining non-CGRP 
treatments may offer enhanced benefits, especially in 
those with comorbid conditions such as tremor, insom-
nia, epilepsy, arterial hypertension or depression 
[92–94]. By leveraging different mechanisms of action, 
combination therapy could better address the complex-
ity of migraine. Evidence supporting this approach, while 
still emerging, shows promise, as outlined in Table  1, 
which summarizes key studies [95–107]. These studies 
encompass diverse patient populations, ranging from 
low-frequency episodic migraine to treatment-resist-
ant chronic migraine. Frequently tested combinations 
include antihypertensives, antidepressants, and antie-
pileptics, with propranolol and topiramate often used as 
part of dual therapy. In 62% of studies, combination ther-
apy resulted in improved outcomes compared to mono-
therapy. Moreover, 90% of studies found no significant 
increase in adverse effects with combination therapy, 
suggesting that this approach may offer enhanced effi-
cacy without compromising tolerability. Some trials did 
not observe superior benefits compared to monother-
apy, highlighting the need for further research to better 
understand which patients and drug combinations may 
respond best. In epilepsy, rational polytherapy is a well-
established strategy for balancing efficacy and side effects 
by using lower doses of multiple drugs [108, 109]. A simi-
lar approach in migraine prophylaxis holds potential to 
optimize treatment outcomes, though specific guidelines 
for combination therapy in migraine are still lacking. 
The available evidence suggests that carefully selected 
combinations of non-CGRP treatments could offer an 
important avenue for individualized, effective migraine 
management.

Combining an oral non‑CGRP treatment with BoNT‑A 
or a CGRP treatment
The combination of non-CGRP and CGRP-targeted 
treatments is an opportunity to address multiple path-
ways involved in migraine [110, 111]. While BoNT-A and 
CGRP(-receptor) mAbs primarily modulate peripheral 
mechanisms, oral conventional prophylactics affect both 
central and peripheral pathways, suggesting the poten-
tial for complementary therapeutic effects [16, 33, 60, 
110–113]. In clinical practice, combining conventional 
prophylactics with BoNT-A is a common practice that 
did not raise tolerability issues [114]. Concerns regard-
ing safety primarily revolve around drug-drug interac-
tions, particularly when combining CGRP-targeted small 
molecules, such as gepants, with other medications. 
Gepants are metabolized by cytochrome P450 enzymes, 
mainly CYP3A4, which could lead to interactions with 

drugs that share this metabolic pathway [115, 116]. 
CGRP(-receptor) mAbs represent an alternative due to 
their minimal risk for such interactions, as they are not 
dependent on hepatic metabolism or renal clearance 
[117]. Emerging evidence supports the potential efficacy 
of combining non-CGRP and CGRP-targeted treatments. 
For example, a post-hoc analysis of two studies evaluated 
fremanezumab as an add-on to various oral prophylac-
tics, including beta-blockers, calcium channel blockers, 
antiepileptics, and antidepressants [118]. In this analysis, 
patients receiving fremanezumab alongside these treat-
ments experienced a significant reduction in monthly 
migraine days and acute medication use compared to 
those on placebo, with no increase in adverse events. A 
retrospective real-world study from the United Arab 
Emirates showed that adding erenumab to oral prophy-
lactics provided similar benefits to erenumab monother-
apy over six months, with a consistent safety profile [119]. 
Though current data are still limited, the combined use 
of non-CGRP and CGRP-targeted treatments appears 
promising. Importantly, some trials evaluating the safety 
and efficacy of CGRP mAbs did not contraindicate oral 
prophylactics [120–123]. While these combinations were 
not the primary focus of analyses, post-hoc evaluations 
could provide further insights.

Combining a CGRP treatment with BoNT‑A or two CGRP 
treatments
Combining BoNT-A with a CGRP-targeted treatment 
may offer significant benefits for patients, particularly the 
approximately 50% who do not experience sufficient clin-
ical improvement from CGRP medications alone [124, 
125]. BoNT-A works by inhibiting the release of CGRP 
from C-fibers [60, 126], while gepants and CGRP(-recep-
tor) mAbs target Aδ-fibers, which are two nerve fibers 
that mediate nociceptive transmission in the trigemino-
vascular system [127, 128]. By inhibiting different com-
ponents of this system, concomitant use of BoNT-A and 
a CGRP treatment could provide a more comprehensive 
therapeutic effect [129]. Although no randomized clini-
cal trials have yet been conducted, 15 studies, most of 
which were retrospective, evaluated the effects of this 
combination in 1,428 patients with chronic migraine 
(Table 2) [130–144]. Of these, 11 studies (73%) reported 
superior outcomes with dual therapy compared to mono-
therapy (either BoNT-A or a CGRP-targeted treatment 
alone). A pooled analysis revealed that this combination 
therapy led to a ≥ 50% reduction in monthly headache 
days in up to 58.8% of patients [145]. Moreover, the dual 
therapy was safe and well-tolerated, with no significant 
safety concerns reported. Another promising strategy 
involves combining two CGRP-targeted therapies, such 
as a CGRP(-receptor) mAb and a gepant. This approach 
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could provide both direct inhibition of the CGRP recep-
tor and a reduction in free CGRP peptide available to 
bind to receptors. Due to their smaller molecular size, 
gepants may penetrate areas where CGRP(-receptor) 
mAbs, which are larger, have limited access [146]. Fur-
thermore, both gepants and erenumab target the AMY1 
receptor, a promising additional pathway in migraine 
treatment [147–149]. Combining these treatments could 
yield synergistic effects, addressing both CGRP and 
AMY1 pathways for enhanced efficacy. So far, questions 
remain about whether such combinations would lead 
to complete inhibition of the CGRP pathway in patients 
with a suboptimal response to monotherapy, or if the risk 
of adverse events might increase without providing sig-
nificant therapeutic benefit. Evidence from a phase I trial 
showed no change in ubrogepant plasma concentrations 
when combined with either erenumab or galcanezumab 
[150]. Table 3 summarizes the existing published reports 
on combining CGRP(-receptor) mAbs with gepants 
[151–154]. They include one case series, one case report, 
and two retrospective studies involving 494 patients with 
migraine, with no safety issues being identified. At pre-
sent, there is a lack of studies evaluating combinations 
of two CGRP(-receptor) mAbs or two gepants. A phase 
I trial assessing the pharmacokinetics of atogepant and 
ubrogepant, when the former was prescribed daily, did 
not identify any significant drug interactions [155]. Such 
combinations may be feasible, though more robust clini-
cal studies are needed to fully assess their efficacy and 
safety.

Practical considerations
The existing literature on combination treatments for 
migraine prophylaxis is limited by methodological 
shortcomings, including small sample sizes, geographi-
cal constraints, and variability in study designs, all of 
which reduce the generalizability of findings. Moreover, 
critical practical aspects of combination therapy, such as 
dose adjustments and treatment duration, remain insuf-
ficiently explored, despite their impact on both efficacy 
and safety. One promising approach is the use of dose-
sparing strategies, which aim to maintain therapeutic 
efficacy while minimizing adverse effects by using lower 
doses of each medication. Evidence from other fields, 
such as epilepsy, demonstrates that combining drugs 
with complementary mechanisms of action can reduce 
the required doses of individual agents, thereby decreas-
ing the risk of cumulative side effects [156]. Dose-sparing 
strategies may be particularly useful when combining 
non-CGRP-targeting medications with CGRP-targeting 
therapies. However, in the context of migraine prophy-
laxis, data supporting dose-sparing effects are scarce, 
emphasizing the need for further investigation.

Additionally, unlike monotherapy, where treatment 
durations are typically standardized, combination thera-
pies may benefit from a tailored approach to duration. 
For instance, one medication could be administered for 
a shorter period to achieve rapid symptom relief, while 
another is continued longer to provide sustained prophy-
laxis. This staggered strategy could help prevent cumu-
lative side effects and optimize therapeutic outcomes. 
Despite the potential benefits, most current studies fail to 
address this aspect, leaving clinicians without clear guid-
ance. Future research should prioritize investigating the 
optimal dosing and treatment durations for combination 
therapies in migraine prophylaxis (Fig. 1).

Safety and potential risks
Combination therapies for migraine prophylaxis, while 
promising, come with potential limitations and risks. 
A major concern is the risk of drug-drug interactions, 
particularly when medications share similar metabolic 
pathways. For example, rimegepant and atogepant are 
metabolized by the CYP3A4 enzyme, and combining 
them together or with drugs that inhibit or induce this 
enzyme can increase the likelihood of adverse effects or 
compromise therapeutic efficacy [157]. Topiramate, a 
mild inducer of CYP3A4, may alter the metabolism of 
rimegepant or atogepant, further complicating treatment 
[158]. Medications with overlapping mechanisms of 
action may exacerbate side effects. For instance, combin-
ing CGRP(-receptor) mAbs with gepants could amplify 
adverse effects, such as constipation or cardiovascular 
issues, due to their shared influence on CGRP-related 
pathways [159]. The long-term safety profiles of CGRP(-
receptor) mAbs with gepants are still under investigation, 
raising concerns about the prolonged use in combina-
tion therapies. Patient adherence presents another criti-
cal challenge; complex regimens involving multiple drugs 
can reduce compliance, particularly among patients who 
experience side effects or find such regimens burden-
some. Furthermore, not all patients respond well to com-
bination therapies [160]. Variability in genetic factors 
affecting drug metabolism, the presence of comorbidi-
ties, and individual differences in migraine pathophysiol-
ogy may attenuate the benefits of certain combinations, 
potentially leading to diminished efficacy. Economic bar-
riers and limited guideline support also pose significant 
hurdles [161]. The high costs associated with certain 
combinations, such as pairing CGRP(-receptor) mAbs 
with BoNT-A, can make these therapies financially inac-
cessible for many patients. There is a high need for fur-
ther research to evaluate their cost-effectiveness and 
establish clearer clinical guidelines to support their use.
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Final remarks
Monotherapy remains the first-line approach for 
migraine prophylaxis, with combination treatments being 
considered in patients who do not sufficiently respond 
to a single therapy. Combination treatments represent a 
rational and feasible approach that target multiple thera-
peutic pathways and could significantly improve patient 
outcomes, particularly for those with treatment-resistant 
migraine. Several promising combinations have emerged, 
drawing parallels to rational polytherapy used in epilepsy, 
though scientific evidence remains limited to establish 
their role in clinical guidelines. Oral treatments that do 
not target the CGRP pathway, due to their accessibility 
and affordability, are practical options for combination 
regimens with BoNT-A or CGRP-targeted therapies and 
could be easily incorporated into reimbursement frame-
works. However, the high costs of combining treatments 

such as BoNT-A with a monoclonal antibody target-
ing the CGRP pathway, or two CGRP-targeted thera-
pies (e.g., an antibody with a gepant), pose challenges 
to widespread adoption. Despite these challenges, such 
strategies may offer substantial benefits to patients who 
have not responded to monotherapy. Large-scale clini-
cal trials are essential to refine combination therapy 
protocols and provide the robust evidence needed to 
support structured guidelines in clinical practice. Future 
research directions should include identifying subgroups 
of patients most likely to benefit from combination thera-
pies and investigating strategies to optimize their safety 
and efficacy. Beyond traditional clinical trials, alterna-
tive research approaches may offer valuable insights 
into combination therapy. Testing every potential com-
bination through clinical trials is time-consuming and 
costly. Computational modeling and simulation could 

Table 3  Clinical studies evaluating the combination of CGRP treatments for migraine prophylaxis. Treatment A and treatment B 
represent the therapies used in combination for migraine prophylaxis

Study design Number 
of 
patients

Type of migraine Treatment A Treatment B Study results

Case report [150] 2 Episodic migraine Erenumab (70 or 140 mg) Rimegepant (75 mg) No reported adverse 
events

Case series [151] 13 Episodic migraine Erenumab, fremane-
zumab or galcanezumab

Rimegepant (75 mg) No safety issues were 
identified

Prospective, multiple-
attack, observational 
study [152]

245 Episodic and chronic 
migraine

Erenumab, galcan-
ezumab, fremanezumab 
or eptinezumab

Ubrogepant (50 or 100 
mg)

Ubrogepant use 
with an anti-CGRP 
antibody was associated 
with meaningful pain relief 
and satisfaction

Retrospective study [153] 234 Episodic and chronic 
migraine

Erenumab, fremane-
zumab or galcanezumab

Rimegepant or ubroge-
pant

Combining CGRP antibod-
ies with gepants was safe 
and well-tolerated

Fig. 1  Overview of pharmacological treatments which can be used in combination for migraine prophylaxis. CGRP: calcitonin gene-related peptide
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serve as a valuable preliminary step in narrowing down 
the most promising and safest combinations for further 
study [162, 163]. These models can predict effective dose 
ranges, potentially identifying dose-sparing effects while 
avoiding cumulative toxicity. Additionally, computational 
tools can approximate the impact of sustained drug expo-
sure in combination regimens, helping to estimate long-
term safety and efficacy. Preclinical studies, informed 
by such models, could provide further insights into the 
pharmacological interactions between treatments, guid-
ing the design of future clinical trials. The limited range 
of combinations tested to date likely reflects the cost and 
complexity of clinical trials, as well as challenges related 
to administration requirements. Leveraging alternative 
research tools could address these barriers by stream-
lining the development of evidence-based combination 
regimens. As research advances, clinicians will need to 
tailor combination treatments to individual patient char-
acteristics, considering factors such as potential drug-
drug interactions, comorbidities, and patient preferences. 
Addressing these questions will not only enhance clini-
cal practice but also ensure that combination therapies 
are accessible, effective, and safe for a broader range of 
patients.
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