Case Report

Ischemic Stroke Associated With Calcitonin Gene-Related
Peptide Inhibitor Therapy for Migraine: A Case Report

Stephen Aradi, Mp, Eric Kaiser, mp, php, and Brett Cucchiara, mMp

Calcitonin gene-related peptide (CGRP) is involved in nociception and neurogenic
inflammation in migraine, but also serves as a potent vasodilator acting on intracra-
nial arteries. This latter effect raises concern about the possibility of drugs inhibiting
CGRP precipitating cerebral ischemia. We describe a 41-year-old woman with
migraine without aura who developed a right thalamic infarction following a first
dose of erenumab, a CGRP-receptor blocker. Stroke onset occurred during a typical
migraine. Imaging demonsrated right posterior cerebral artery near-occlusion ini-
tially with normalization of the vessel at follow-up imaging 2 months later, suggest-
ing vasospasm as a possible mechanism. Extensive evaluation revealed no other
specific cause of stroke or vascular risk factors aside from long-term use of oral con-
traceptive pills. CGRP inhibitors might be associated with ischemic stroke due to
blockade of normal cerebral vasodilatory regulatory function.
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Background

Calcitonin gene-related peptide (CGRP) is involved in
nociception and neurogenic inflammation in migraine.
Erenumab, a monoclonal antibody inhibiting the CGRP
receptor, has recently been introduced as a migraine pre-
ventative agent; it has a long half-life (28 days) and is
dosed parenterally once monthly. As CGRP serves as a
potent vasodilator acting on intracranial arteries, there is
a theoretical concern that these agents might increase the
risk of stroke by blocking compensatory vasodilation nec-
essary to maintain adequate cerebral blood flow under
conditions of vasoconstriction or vessel occlusion." We
report a case of ischemic stroke complicating treatment
with the CGRP-inhibitor erenumab.
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Case Report

A 4l-year-old woman had episodic migraine without
aura since age 32. Her migraines were managed with nap-
roxen and sumatriptan until summer 2018, when her head-
ache frequency increased from 4 to 8 per month.
Sumatriptan was switched to rizatriptan with reduced inten-
sity and duration of headaches, but no change in frequency.
She subsequently started erenumab 70 mg; 34 days after her
first dose she developed a typical migraine and took riza-
triptan. Four hours later, she developed acute left hemiataxia
and numbness, double vision, and dysarthria. She was diag-
nosed with acute ischemic stroke and given intravenous tis-
sue plasminogen activator (tPA). Brain MRI demonstrated
an acute right thalamic infarction. CT angiography of the
head and neck demonstrated a proximal right posterior cere-
bral artery (PCA) P1 segment near occlusion, concordant
with the infarct location, with a large right posterior commu-
nicating artery (Fig 1). Transesophageal echocardiography
revealed no cardiac source of embolus or patent foramen
ovale. Hypercoagulable testing was negative. She had been
taking oral contraceptives (1-mg norethindrone/20-mcg
ethinyl estradiol) for approximately 10 years; these were dis-
continued. She did not smoke or use illicit drugs, there was
no family history of stroke or early thrombotic events, and
she had no other vascular risk factors. Her symptoms
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Figure 1. MRI diffusion-weighted (A) and apparent diffusion coefficient (B) images showing acute right medial thalamic infarction (arrows). Initial computed
tomography angiography (CTA) (C) shows near occlusion of the right P1 segment of the posterior cerebral artery (arrowhead) with a large right posterior commu-
nicating artery. Follow-up CTA 2 months later (D) shows normalization of the right posterior cerebral artery (arrowhead).

improved within 12 hours following onset, with persistent
mild left arm discoordination and sensory loss. She was
treated with antiplatelet therapy. One week later she devel-
oped recurrent left arm clumsiness which resolved within 1-
2 hours. Repeat brain MRI/MRA showed no significant
change with persistent right PCA P1 near occlusion. Recur-
rent 30-minute episodes of left arm and leg paresthesias
occurred about 3 times per week for several weeks before
eventually resolving. CT angiography 2 months later
showed normalization of the right P1 segment.

Discussion

Our patient suffered a posterior-circulation stroke
34 days after an initial dose of erenumab, a temporal rela-
tionship which is plausible given erenumab’s long half-
life. In human testing using a capsaicin-induced dermal
blood flow model, erenumab had a significant biological
effect up to 8 weeks after administration of a 70-mg dose.”
Imaging in our patient showed near occlusion of the right
PCA P1 segment which subsequently resolved, suggestive
of vasospasm with or without superimposed in situ
thrombosis. High-resolution MR angiography during
migraine attacks has demonstrated vasodilation of the
intracranial arteries ipsilateral to pain, with possibly very
mild vasoconstriction of some cerebral arteries occurring

in response to triptan administration.” Shortly before her
stroke, our patient used a triptan for a typical migraine.
One possibility is that impairment of CGRP-mediated
vasodilatory mechanisms might interact synergistically
with normally mild triptan-induced vasoconstriction to
produce infarction.

Whether triptans alone increase stroke risk is contro-
versial, but both migraine and oral contraceptives are
associated with increased risk.* Regarding the latter, our
patient was using a low-dose estrogen oral contracep-
tive pill, which is associated with lesser risk, and had
been on this for many years, whereas the risk of throm-
boembolic events with oral contraceptives is greatest
within the first year of use.” Nevertheless, it is certainly
possible that the association of her stroke and use of a
CGRP inhibitor were coincidental, or it may be that mul-
tiple risk factors interact in an individual patient leading
to stroke. Alternative stroke mechanisms, such as a par-
tially occlusive embolism, might also explain the radio-
graphic findings.

To date, clinical trials involving anti-CGRP drugs have
not demonstrated a clear increased risk of stroke. How-
ever, these trials were limited in size and duration. Myo-
cardial ischemia during a treadmill stress test 4 hours
postsumatriptan administration and a fatal event of “ath-
erosclerosis” were reported in the open-label extension of
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the phase II trial for erenumab,” and a transient ischemic
attack was reported in the phase II trial for eptinezumab
following a supratherapeutic dose.”

The possibility of an association between CGRP inhibi-
tors and stroke should be considered by physicians treating
migraine. Migraine is not a life-threatening disease and
stroke in a young, otherwise healthy patient can be a dev-
astating outcome. It has been recommended that a known
history of cardio- or cerebrovascular disease is a contraindi-
cation to prescribing CGRP inhibitors.” While this is sensi-
ble, until more extensive data becomes available, we
suggest CGRP inhibitors be used with caution even in
migraine patients without known vascular disease.
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