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Vertebral artery dissection in a patient

Check for
updates

with migraine treated with calcitonin gene-
related peptide monoclonal antibody: a case
report and FAERS database analysis
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Abstract

CeAD and warrant further investigation.

Background Migraine is associated with cervical artery dissection (CeAD). Calcitonin gene-related peptide (CGRP) is
a multifunctional neuropeptide with vasodilatory effects. The use of anti-CGRP monoclonal antibodies (CGRP mAb)
may affect cerebrovascular disease risk; however, no reports have associated CGRP mAb with CeAD.

Case presentation and FAERS database analysis \We report a case of vertebral artery dissection in a 39-year-old
woman with migraine treated with galcanezumab. We searched the number of cases where cerebral and cervical
artery dissection were reported as adverse effects of CGRP mAb using the FDA Adverse Event Reporting System
(FAERS) database. Six and ten such cases were reported regarding galcanezumab and CGRP mAbs use, respectively.
The reporting odds ratios for galcanezumab and CGRP mAbs were elevated.

Conclusion Although migraine is reported to be associated with CeAD, the use of CGRP mAb might be related to
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Background

Migraine is one of the most common neurological disor-
ders worldwide. Global migraine prevalence has recently
been reported to be 14—-15% [1]. Migraine, particularly
migraine without aura, is associated with cervical artery
dissection (CeAD) [2]. Some genetic correlations exist
between migraine and CeAD, and it is assumed that vas-
cular fragility may underlie both conditions [3]. Calci-
tonin gene-related peptide (CGRP) is a multifunctional
neuropeptide targeted for the treatment of migraine and
is known to have various effects, including a vasodilating
effect [4]. Given the effects and expressions of CGRP, the
side effects and off-target effects of anti-CGRP monoclo-
nal antibodies (CGRP mAb) are recently of interest [5].
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One of these concerns is that CGRP mAb may increase
the risk of cerebrovascular disease. Similarly, CGRP mAb
may affect CeAD, one of the cerebrovascular disorders;
however, relevant reports are lacking.

We present a case of vertebral artery dissection that
developed during CGRP mAb treatment for migraine
without aura. To the best of our knowledge, there have
been no reports of CGRP mAb and CeAD. We used the
Food and Drug Administration (FDA) Adverse Event
Reporting System (FAERS) database, a publicly available
database containing spontaneous adverse event reports
submitted to the FDA, to investigate the number of cere-
bral and cervical artery dissection events reported as
adverse effects (AEs) of CGRP mAb.

Case presentation

A 39-year-old woman was treated with galcanezumab
since June 2021 for migraine without aura. She was a
non-smoker and had no vascular risk factors such as
hypertension, hyperlipidemia, or diabetes. Her family
history did not include any cardiovascular or cerebrovas-
cular diseases. After the 16th dose of galcanezumab, the
patient developed neck pain on the left side followed by
severe headaches that differed from her usual migraine
headaches. This unusual headache was unilateral, non-
pulsatile, and worsened with physical movement. Head-
ache severity was 9-10/10 on a numerical rating scale.
The patient had no traumatic or triggering events prior to
the onset of headache. The patient did not report nausea,
photophobia, or phonophobia. The patient visited her
physician two weeks after experiencing persistent neck
pain and headaches. Brain magnetic resonance imag-
ing (MRI) revealed left vertebral artery stenosis, and the
patient was referred to our department for further evalu-
ation and treatment. Head and neck magnetic resonance
angiography (MRA) showed a 15 mm-long vertebral
artery dissection distal to the left V2 segment (Fig. 1). She
had no physical findings, including sensory disturbance
or ataxia, and did not report vomiting and vertigo. She
had no family history suggestive of connective tissue dis-
orders such as Marfan syndrome. Blood tests showed no
specific abnormal findings in blood count and the coagu-
lation systems, nor were there any indications of vascu-
litis. We did not administer anti-platelet therapy and
followed up with pain control. Considering the effects on
the blood vessels, we did not resume galcanezumab and
initiated amitriptyline to control the attack of migraine.
For the same reason, we switched from triptan to las-
miditan for the acute treatment of migraine. Her neck
pain and headache were relieved, and MRA conducted
two months later suggested a complete resolution of the
dissection.

Page 2 of 5

FAERS database analysis

FAERS was downloaded from the FDA website on June
19, 2023 (https://fis.fda.gov/extensions/FPD-QDE-FAE
RS/FPD-QDE-FAERS.html). We reviewed the publicly
available FAERS database from the first quarter of 2012
through to the fourth quarter of 2023, removing duplicate
reports (with the same CASE ID number) [6], to search
for reports of CeAD as AEs with CGRP mAb (galcan-
ezumab, fremanezumab, erenumab, and eptinezumab).
Adverse events in the FAERS are registered based on the
Medical Dictionary for Regulatory Activities (MedDRA)
developed by the International Conference on Harmo-
nization of Technical Requirements for Registration of
Pharmaceuticals for Human Use. To detect adverse event
names, MedDRA version 26.0 was used. We extracted
and analyzed the Preferred Terms (PTs) related to CeAD
from the High-level Terms (HLTs), “central nervous sys-
tem aneurysms, and dissections” (Supplementary Table 1
[see Additional file 1]). However, the PTs did not distin-
guish between intra- and extra-cranial artery dissection,
therefore, we analyzed AEs that included both of cere-
bral artery dissection and CeAD. To evaluate whether
the effect was attributable to the CGRP mAbs themselves
rather than migraine, we also searched for sumatriptan,
a widely prescribed drug for migraine, as a compara-
tor. A total of 13,290,393 AE reports were submitted to
the FAERS, including 20,946 reports on galcanezumab,
69,906 reports on CGRP mAbs, and 33,462 reports on
sumatriptan. Six cases of cerebral artery dissection and
CeAD AEs were reported with galcanezumab and 10
cases with CGRP mAbs (Table 1). According to the dis-
proportionality analysis [7], the reporting odds ratios
(RORs) for galcanezumab and CGRP mAbs in the FAERS
for cerebral artery dissection and CeAD were elevated to
14.0 (95% confidence interval [CI]: 6.22—31.4) and 7.06
(95% CI: 3.75-13.3), respectively. On the other hand, the
ROR for sumatriptan was not significantly elevated (2.87;
95% CIL: 0.71-11.5).

Discussion and conclusions

Migraine and cervical artery dissection (CeAD) have
been suggested to be associated. Many studies have
reported an association between migraine and isch-
emic stroke (IS); patients with any type of migraine were
reported to have a 2.04 (95% CI: 1.72-2.43) times higher
risk of IS, with a particularly elevated risk of 3.65 (95%Cl:
2.21-6.04) in women under 45 years old [8, 9]. The asso-
ciation between migraine and CeAD has been suspected
to be one of the factors increasing IS in patients with
migraine [9]. A systematic review found that patients
with migraine had a 1.74 times higher risk of developing
CeAD [2]. Metso et al. reported that patients with IS and
CeAD had a higher frequency of migraine without aura
compared to patients with IS from other causes [10].
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Fig. 1 MRA findings. (A) Neck MRA revealed the stenosis of the V2 segment of the left vertebral artery (white arrow); (B) Axial MRA revealed “double
lumen” of the left vertebral artery (white arrow); (C, D) Neck and axial MRA performed two months later revealed the improvement of the left vertebral
artery dissection. MRA, magnetic resonance angiography

Table 1 The number of patients reported with cerebral artery dissection and CeAD as adverse effects, and ROR (95% Cl) in the FAERS
database (total n=13,290,393)

Integrated PTs Galcanezumab CGRPs Sumatriptan
(number of total reports) (n=20,946) (n=69,906) (n=33,462)
n ROR n ROR n ROR
(95% Cl) (95% CI) (95% Cl)
PTs of cerebral artery dissection and CeAD (278) 6 14.0 10 7.06 2 2.87
(6.22-31.4) (3.75-13.3) (0.71-11.5)

Data are reported as frequencies along with the ROR and 95% Cl. The total sample size was 13,290,393. CeAD, cervical artery dissection; ROR, reporting odds ratio; Cl,
confidence interval; FAERS, food and drug administration adverse event reporting system; PT, preferred term; CGRP, calcitonin gene-related peptide
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Recent genetic analyses have reported an association
between migraines and CeAD; a genetic correlation study
of pairwise traits identified ADAMTSL4/ECM]1, PLCEI,
and MRVII as new candidate genes implicated in the sus-
ceptibility to both migraine and CeAD [3]. Migraine can,
in rare instances, lead to mild ischemic cerebrovascular
deficits with a relatively benign prognosis [11]. Although
our case also had a benign prognosis, the absence of isch-
emic infarction suggests that this particular scenario may
not apply to our case.

CGRP is an essential multifunctional neuropeptide dis-
covered in 1982 as one of the first examples of alternative
RNA processing [12]. Since then, a series of researches
have revealed the role of CGRP in the cranial sensory
nerves associated with migraines, and multiple CGRP
transmission components are targeted as migraine ther-
apies [4]. CGRP is one of the most potent vasodilators
in humans, which increases cerebral, cardiac, and renal
blood flow [13, 14]. CGRP is released endogenously in
response to ischemia and has been suggested to play a
role in preconditioning and protection against reperfu-
sion injury of the brain and various organs [15]. CGRP
mAD inhibit these effects, thereby potentially increasing
the risk of cardiovascular events. Mulder et al. reported
that administering gepant, a CGRP receptor antagonist,
to mice and inducing artificial vascular occlusion resulted
in a significantly higher incidence and extent of cerebral
infarction compared with vehicle [16]. Currently, no clin-
ical evidence suggests an increased risk of cerebrovas-
cular events associated with CGRP mAb. However, the
European Headache Federation guidelines recommend
cautious use of CGRP mAb in patients with high cerebro-
vascular risk [17]. Although there is no specific hypoth-
esis regarding the association between CGRP mAb and
CeAD, the mechanism of the CGRP effect suggests that
it may affect CeAD as well as cerebral infarction. How-
ever, there is no evidence of a strong correlation between
CeAD and CGRP.

We investigated the number of cerebral artery dissec-
tion and CeAD events reported as AEs of CGRP mAb,
using the FAERS database, which was utilized in the pre-
vious study to report the adverse event profile of CGRP
mADb, including cases of coronary artery dissection (1z="5)
[18]. The RORs for galcanezumab and CGRP mAbs com-
pared with all the other drugs in FAERS for cerebral
artery dissection and CeAD were significantly elevated.
However, cerebral artery dissection and CeAD are more
likely to occur in patients with migraine; [2] therefore,
these results may be indicative of the characteristics of
the population of migraine patients. In contrast, sumat-
riptan did not show a significantly elevated ROR, sug-
gesting that CGRP mAb themselves may increase the
risk of developing cerebral arterial dissection and CeAD.
Further high-quality evidence is necessary to determine
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whether CGRP mAb is associated with cerebral arterial
dissection and CeAD.

Several limitations should be noted. First, our case
developed vertebral artery dissection long after the initia-
tion of galcanezumab, so the association between them is
unclear. Second, the FAERS database is voluntary report-
ing system and includes various biases, such as reporting
heterogeneity, population background, and disease prev-
alence. Therefore, results from the FAERS database anal-
ysis do not necessarily represent a causal relationship.
However, our report is the first to examine the relation-
ship between CGRP mAb and CeAD. We propose con-
ducting a large-scale safety investigation of CGRP mAb
in relation to vascular events, as well as an in vivo study
to evaluate their effects on the vasculature and explore
potential connections.

In summary, we describe a case of vertebral artery dis-
section in a patient with migraine who received CGRP
mAb treatment for more than one year. It is unclear
whether vertebral artery dissection and the use of CGRP
mAb are causally related. To the best of our knowl-
edge, however, our case report is the first focusing on
CeAD and CGRP mAb. Considering the characteristics
of CGRP and the result of FAERS database analysis, the
potential for CGRP mAb to be related to CeAD cannot be
ruled out. Further case series and studies are required to
validate the association between CGRP mAb and CeAD.
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