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ABSTRACT
BACKGROUND: Migraines are a common comorbidity and 
source of disability in patients with chronic inflammatory 
diseases like multiple sclerosis (MS). Recently, therapeutic 
agents for episodic and chronic migraine known as calcitonin 
gene-related peptide (CGRP) inhibitors have shown to effec-
tively control migraine attacks and improve quality of life in 
the general population. This study explored the use of these 
novel agents in individuals with comorbid MS.

METHODS: This was a retrospective, population-based cohort 
study at the University of South Florida’s neurology clinic; it 
evaluated individuals with both MS and migraine.

RESULTS: A total of 27 individuals with MS and chronic or epi-
sodic migraine who received treatment with a CGRP monoclo-
nal antibody were identified. Of these, 63% reported a reduc-
tion in their migraine frequency of greater than 75%. Concurrent 
use of a disease-modifying therapy (DMT) for MS occurred in 
82% of patients, and in 37% of these, the DMT used was also 
a monoclonal antibody. Adverse effects from CGRP monoclonal 
antibodies were mild and occurred in only 11% of patients, and 
no patient experienced worsening of their MS symptoms during 
cotreatment over the duration of the study.

CONCLUSIONS: Our study showed a significant reduction in 
migraine frequency and a favorable adverse event profile for 
individuals with comorbid MS who took CGRP monoclonal anti-
bodies and experienced no worsening of MS symptoms. In indi-
viduals with MS, CGRP monoclonal antibodies seem to be a safe 
and effective therapy for episodic or chronic migraine.
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A n enigmatic disorder to treat, migraines can result 
in severe impairment to sufferers due to symptoms 
such as pain, difficulty concentrating, and neu-

rological deficits.1-3 Migraines are thought to arise from 
nociceptive signals of the trigeminal ganglia, with the neu-
rons of the ganglia releasing vasoactive and inflammatory 
mediators that elicit pain.1 One of the vasoactive peptides 
is calcitonin gene–related peptide (CGRP), a 37-amino acid 
molecule that dilates blood vessels; its presence is markedly 
increased in individuals with migraines.3-6 During migraine 
attacks, CGRPs are found throughout the trigeminal gan-
glia, cortex, and various nociceptive pathways, promoting 
pain signaling.3-8 

Therapies that inhibit CGRP signaling can improve 
migraine symptoms during the attack and also serve as pro-
phylaxis.3 Some of these therapies are small-molecule inhibi-
tors of the CGRP receptor, including olcegepant, telcagepant, 
atogepant, ubrogepant, and zavegepant. In addition, mono-
clonal antibodies counteract the effects of migraine, includ-
ing eptinezumab, erenumab, fremanezumab, and galcane-
zumab.2-4,6,7,9 Erenumab specifically targets the CGRP receptor 
while the other monoclonal antibodies bind to CGRP itself to 
antagonize the vasodilatory effects. Eptinezumab, erenumab, 
fremanezumab, and galcanezumab are increasingly used for 
long-term treatment of migraines and have been shown to 
significantly reduce the number of migraine days.2-4,7,10 

Anti-CGRP therapy may be beneficial in individuals with 
comorbid migraines and multiple sclerosis (MS). Some 
studies have suggested that migraine is a risk factor for 
developing MS.7,11,12 Headaches have been estimated to occur 
in approximately two-thirds of individuals with MS11-14 and 
are associated with a higher prevalence of pain-related MS 
symptoms such as temporomandibular joint pain, muscle 
spasms, restless legs syndrome, occipital and trigeminal neu-
ralgia, and Lhermitte sign.15 These MS symptoms can be man-
aged with anti-inflammatory and neuropathic pain agents, 
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but control of the disease itself has been achieved with the 
expansion of disease-modifying therapy (DMT) options over 
the past few decades.12,16 Unfortunately, some DMTs, espe-
cially interferon beta, can exacerbate headaches.12 

Few studies explore how CGRP monoclonal antibodies 
interact with DMTs, whether their use worsens or improves 
MS symptoms or, alternatively, whether CGRP monoclonal 
antibodies improve migraines in individuals with MS.10,17 
Because they may produce both pro- and anti-inflamma-
tory effects and experiments have shown that they reduce  
microglial-mediated autoimmune reactions,7,18 CGRP mono-
clonal antibodies may play a role in reducing autoimmune 
inflammation in the central nervous system and thus may be 
beneficial for individuals with MS.10,12 One series of case stud-
ies demonstrated that the use of CGRP monoclonal antibodies 
for migraines in individuals with MS was associated with only 
a few adverse effects (AEs): urinary tract infections, sinus 
infections, and upper respiratory tract infections.17 

Because CGRP itself has some anti-inflammatory effects, 
its antagonism may be associated with AEs such as rashes, 
hepatitis, and drug antibody formation in patients with 
autoimmune conditions.4,5,7,19-21 Due to the potential benefits 
of anti-CGRP therapy in individuals with MS described pre-
viously, as well as the possibility of these AEs, we wanted to 
study the efficacy of CGRP monoclonal antibodies in indi-
viduals with comorbid migraines and to see whether those 
who take CGRP monoclonal antibodies for their migraines 
experience any AEs as a result.

METHODS
Cohort Selection
We conducted a retrospective medical record review at an 
academic MS center in Tampa, Florida. Individuals with 

both MS and chronic, episodic, or unspecified migraine 
who were 18 years of age or older and who had received 
treatment with a  CGRP monoclonal  antibody were 
included (N = 27). Patients whose treatment duration was 
less than 4 months were excluded. This study collected 
data from June 2018 to January 2022. Approval for this 
study was granted by the institutional review board of the 
University of South Florida.

Patients with diagnoses of MS and migraine were identi-
fied using the International Classification of Diseases, Tenth 
Revision codes listed in the individuals’ electronic medical 
records. Data analysis was limited to active patients of the 
MS study institution and therefore only included notes 
taken during encounters that were accessible through that 
institution’s health record system. 

Primary Outcomes and Data Collection
The primary outcomes were migraine frequency prior to 
and following the use of CGRP monoclonal antibodies and 
AEs the participants experienced while on CGRP mono-
clonal antibodies. Headache reduction was quantified as 
less than 50% reduction in frequency, between 51% and  
74% reduction in frequency, or greater than 75% reduction 
in frequency.

For each participant visit encounter between June  
2018 and January 2022, we extracted MS diagnosis, migraine 
subtype based on the third edition of the International 
Classification of Headache Disorders, current use of DMT, type 
of DMT and CGRP monoclonal antibody, duration of DMT 
and CGRP monoclonal antibody use, reduction in headache 
frequency, AEs, other previously trialed CGRP monoclonal 
antibodies, age, sex, and MS symptoms. This study did not 
ascertain subtype of MS, as subtype was not typically listed 
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within patients’ charts due to the note templates used for 
each visit encounter.

Simple statistics were calculated including means and 
population proportions. To determine any statistically sig-
nificant difference between the proportions, χ2 analysis was 
performed. Because of the small sample size, a Fisher exact 
test was also used to further analyze the data.

RESULTS
The cohort of 27 (88.9% female) with MS and either chronic 
(88.9%), episodic (7.4%), or unspecified (3.7%) migraine 
who received treatment with a CGRP monoclonal antibody 
(ie, fremanezumab, eptinezumab, erenumab, or galca-
nezumab; FIGURE) had a mean age of 45.6 years. Of the 
participants, 82% were cotreated with a DMT for their MS 
(ie, ocrelizumab, glatiramer acetate, siponimod, cladribine, 
natalizumab, fingolimod, interferon beta-1a, alemtuzumab, 
dimethyl fumarate, or teriflunomide; see TABLE 1). 

The average duration of therapy by CGRP monoclo-
nal antibody subtype was 10 months for fremanezumab,  
9 months for eptinezumab, 26 months for erenumab, and 
13.5 months for galcanezumab (TABLE 2). Over the period of 
the study, the longest duration of treatment with any CGRP 
monoclonal antibody was 42 months. 

Eleven percent reported mild AEs (ie, muscle spasms, con-
stipation, headache) from CGRP monoclonal antibodies. No 

one demonstrated worsening of their MS symptoms during 
cotreatment with DMT and CGRP monoclonal antibody.  Of 
those that reported a reduction in headache frequency (n = 
25, 92.6% of participants), 7.4% reported between 50% and 
75% reduction in headache frequency, while 22.22% report-
ed less than 50% reduction in headache frequency.  In total, 
63% reported a greater than 75% reduction in migraine 
frequency. There was no significant difference in reduc-
tion of headache frequency between participants who were 
on dual monoclonal antibody therapy (eg, erenumab plus 
ocrelizumab) versus those who were not, and this was true 
for each level of reduction in headache frequency (χ2 [2, n = 
29] = 0.31, P = .86). Even when separating into only 2 groups 
of level of reduction (< 50% and > 50%), there was still no 
statistically significant difference between participants 
who were on dual monoclonal antibody therapy versus 
those who were not (χ2 [1, n = 29] = 0.068, P = .79). Analysis 
via Fisher’s exact test also resulted in a nonstatistically  
significant difference between participants who were on 
dual monoclonal antibody therapy versus those who were 
not (P = 1.0). 

DISCUSSION AND CONCLUSIONS
In a cohort of 27 participants with MS, use of CGRP mono-
clonal antibodies for migraine prophylaxis was associated 
with an improvement of migraine symptoms in the form of 
marked headache reduction for the majority. These findings 
are in line with the current literature that describes the abil-
ity of these medications to improve headaches,3,4,7,10 but more 
specifically, results show that CGRP monoclonal antibodies 
can be efficacious in individuals with comorbid MS.

TABLE 1. Subtypes of Disease-Modifying Treatment Used
Name Number of patients

Ocrelizumab 8 (36.4%)

Glatiramer acetate 5 (22.7%)

Siponimod 2 (9.1%)

Cladribine 1 (4.5%)

Natalizumab 1 (4.5%)

Fingolimod 1 (4.5%)

Interferon beta-1a 1 (4.5%)

Alemtuzumab 1 (4.5%)

Dimethyl fumarate 1 (4.5%)

Teriflunomide 1 (4.5%)

TABLE 2. Duration of Calcitonin Gene-Related Peptide Treatment
Duration Number of patients

4-12 months 7 (25.9%)

13-23 months 10 (37.0%)

24-35 months 5 (18.5%)

36 or more months 5 (18.5%)

PRACTICE  
POINTS

Anti–calcitonin gene-related peptide (CGRP)  
monoclonal antibody therapy serves as a  
potent migraine treatment.

Use of CGRP monoclonal antibodies was  
associated with decreased migraine frequency  
in individuals with comorbid multiple sclerosis 
(MS) in this cohort of 27 patients.

Concurrent use of disease-modifying therapy 
(DMT) for MS and treatment of migraines  
with CGRP monoclonal antibodies was not  
associated with worsening of MS symptoms.

Further research, including randomized controlled 
trials, is needed to provide a more specific safety 
profile for concurrent use of DMT and anti-CGRP 
therapy in patients with MS and migraines. ■
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More importantly, this study expanded on the previous 
letter by Gonzales-Martinez et al to further demonstrate 
that the CGRP monoclonal antibodies (eg, fremanezumab, 
eptinezumab, erenumab, galcanezumab) can be safely used 
in individuals with comorbid MS.17 Participants in this study 
often were cotreated for migraine while simultaneously 
receiving a variety of DMTs for MS, and the MS symptoms 
of the individuals on comorbid DMT and CGRP monoclonal 
antibodies did not get worse. Furthermore, study partici-
pants experienced limited AEs (eg, muscle spasms, consti-
pation, worsened headache), but did not experience any 
rashes, elevations in liver enzymes suggesting autoimmune 
hepatitis, drug antibody formation, or other autoimmune-
associated reactions to the CGRP monoclonal antibodies, 
contrary to previous reports.21

This study had a few major limitations, including being 
underpowered. In addition, MS subtypes (eg, RRMS, PPMS) 
were not ascertained. Most participants had no documented 
MS exacerbations, which means their MS may not have been 
active enough to influence the safety of CGRP monoclonal 
antibody use. We studied CGRP monoclonal antibodies 
in this population, but not small-molecule inhibitors or 
gepants, because at the time data was collected, they had 
not been available on the market for very long. This study 
is also constrained by limited long-term follow up, with 
the longest duration of treatment with CGRP monoclonal 
antibodies being only 42 months. As such, further explora-
tion should aim to address whether long-term use of CGRP 
monoclonal antibodies has any significant effect on the MS 
disease course, especially among subtypes. In summary, 
future research utilizing a cross-sectional or randomized 
controlled methodology should be pursued to further estab-
lish the safety and efficacy of anti-CGRP therapy (including 
monoclonal antibodies and gepants) in individuals with 
comorbid migraines and MS. ■

PRIOR PRESENTATION: This data was previously presented at the 
2022 Consortium of Multiple Sclerosis Centers Annual Meeting; 
June 2, 2022; National Harbor, Maryland.
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