press

Confinia Cephalalgica 2025; 35:15786

N

Intraparenchymal cerebral hemorrhage in a patient undergoing
treatment with galcanezumab: the importance of adequate blood
pressure control
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ABSTRACT

Background: Calcitonin gene-related peptide (CGRP) is a neuropeptide involved in pain transmission and modulation, and implicated in
migraine pathophysiology. Due to the vasodilatory action of CGRP, anti-CGRP drugs, while ameliorating migraine, may increase hypertension,
a major risk factor for cerebrovascular diseases. Although most studies support the safety of this class of drugs, the use of anti-CGRP drugs
in some individuals has been associated with elevated blood pressure.

Case Presentation: We report a case of a cerebral hemorrhage in a patient treated with an anti-CGRP monoclonal antibody and a poorly con-
trolled blood pressure.

Discussion: Migraine is associated with increased cerebrovascular risk and hypertension, and anti-CGRP therapies could potentially contribute
to acute hypertensive episodes, possibly increasing the risk of complications, including cerebral hemorrhage, in vulnerable individuals.
Conclusions: Limited evidence links anti-CGRP therapies to hypertension. Pending additional data, caution is recommended when prescribing

these drugs, especially in patients with cardiovascular risk factors.
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Introduction

Involved in nociceptive transmission and modulation, the
neuropeptide, calcitonin gene-related peptide (CGRP), has been
implicated in the pathophysiology of migraine and has emerged
as a valuable therapeutic target for both the acute treatment and
prophylaxis of migraine. CGRP, released from terminals of pri-
mary sensory neurons, also exerts a potent vasodilatory action.
(1) Additionally, CGRP may influence heart rate and myocardial
contractility. (2) These findings suggest that antagonism of the
CGRP pathway, either by blocking the neuropeptide or its recep-
tors, could potentially increase cardiovascular and cerebrovascu-
lar risk. (2) However, both clinical trials on CGRP-related vascular
function and real-world data have not revealed any significant
safety concerns associated with anti-CGRP therapies (3).
Notably, to date, no cases of cerebral hemorrhage have been
reported in patients undergoing treatment with monoclonal anti-
bodies targeting CGRP. Here, we report a case of cerebral hem-
orrhage in a migraine patient treated with an anti-CGRP mono-
clonal antibody.

Case Report

A 55-year-old male presented to the Emergency
Department of our hospital on March 14, 2025, with scintillat-
ing visual symptoms in the upper portion of the visual field
bilaterally, occurring alongside his typical pulsating frontal
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headache on the left side. High blood pressure was notably
high (systolic blood pressure [SBP]/diastolic blood pressure
[DBP] 244/160 mmHg). The patient had a history of mild,
untreated hypertension, with recent measurements around
145/95 mmHg. He did not smoke or consume alcohol. His
body mass index (BMI) was 27.7 kg/m2, indicating that he was
slightly overweight. Regarding his family’s history, his father
experienced an ischemic stroke. There is no known family his-
tory of headaches, and no other cardiovascular risk factors,
such as diabetes or dyslipidemia, were present. The patient
was not taking any other chronic medications apart from gal-
canezumab. Regarding arterial hypertension, he had previous-
ly started treatment with amlodipine and olmesartan, which
were discontinued due to the onset of side effects. He also
reported poor tolerance to angiotensin-converting enzyme
(ACE) inhibitors. Therefore, he had initiated relaxation tech-
niques, with moderate benefit, considering that the elevated
hypertension values were mainly related to states of strong
emotional stress. During treatment with galcanezumab,
according to the Italian Medicines Agency (AIFA) monitoring
forms, the recorded blood pressure was in good control
(SBP/DBP 130/80 mmHg).

Headache history. The patient has experienced headaches
since childhood. The pain, initially frontal-periorbital, has
become lateralized to the right in recent years. Each episode
lasts about 12 hours, is severe in intensity, and is associated
with nausea, photophobia, phonophobia, and osmophobia.
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During attacks, the patient reports mild conjunctival hyperemia
and tearing.

Previous acute treatments have been paracetamol/
codeine with partial benefit, ketorolac that was effective, oxy-
codone/naloxone, which were not tolerated, and some triptans
that were characterized by poor efficacy. The patient was treat-
ed with preventatives, including propranolol (40mg 2/day),
which was not tolerated due to abdominal tension, ankle
swelling, asthenia, and erectile dysfunction, and amitriptyline,
flunarizine, and dihydroergotamine, which were ineffective.
Topiramate therapy was not initiated due to a positive history
of kidney stones. In December 2021, he started the treatment
with galcanezumab, with good efficacy for the first 25 days, fol-
lowed by a relapse in the last 5 days. Since the beginning of the
therapy, the episodes had decreased from daily occurrences to
about 8 times per month, with a moderate intensity (Numeric
Rating Scale [NRS] 7/10). During the drug suspension period
(March 2024), headache episodes increased to 23 episodes per
month. Due to partial efficacy and high symptomatic drug
intake (>10 doses/month), discontinuation of galcanezumab
and initiation of intravenous eptinezumab were proposed in
April 2024, but the patient declined for personal reasons. He
therefore continued therapy with galcanezumab, reporting an
average of 15 episodes per month of mild intensity.

In the Emergency Unit, the hypertensive peak was initially
treated with diazepam 5 mg/mL (20 drops) and amlodipine 5
mg, which resulted in moderate improvement, reducing blood
pressure to SBP/DBP 180/110 mmHg. Given the new onset of
visual symptoms, an urgent ophthalmologic consultation was
requested. Findings included: visual acuity: OD 10/10; OS
10/10; intraocular pressure: OD 15 mmHg; OS 13 mmHg; pres-
ence of direct and consensual pupillary reflexes; normal
extraocular motility; and normal anterior and posterior segment
examination. On neurological examination, no other focal neu-
rological deficits were observed aside from those previously
described. An urgent head CT scan was performed (Figure 1),
which revealed a hyperintense lesion in the deep right temporal
region, likely representing a hemorrhagic lesion.

The patient was admitted to the Stroke Unit. During hospi-
talization, blood pressure progressively improved with intra-
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venous labetalol therapy (5 mg/mL, 35 mg in total in the first
hour), reaching a value of SBP/DBP 158/102 mmHg. In the sub-
sequent days, blood pressure monitoring was maintained using
oral therapy as outlined in Figure 2.

Blood pressure progressively decreased (Figure 3), reach-
ing a value of SBP/DBP 135/95 mmHg on the sixth day of hos-
pitalization. The visual disturbances had been resolved by the
third day.

Subsequently (20 March 2025), an MRI of the brain with
contrast was performed for further diagnostic evaluation
(Figure 4). The patient was discharged from the Stroke Unit
with the diagnosis of right deep temporal cerebral hemorrhage
and microlesions with diffusion restriction on MRI. Given the
current clinical picture, it was deemed appropriate to discontin-
ue migraine prophylaxis with galcanezumab and initiate combi-
nation therapy for blood pressure control. Due to the finding of
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Figure 1. Head CT scan: a small hyperdensity (approximately 7
mm) was observed in the deep right temporal region, likely of
hemorrhagic nature, though its precise location (intraparenchy-
mal vs. choroidal fissure) was uncertain. The lesion can be
observed both in the axial plane (A) and the coronal plane (B).
Evident signs of leukoencephalopathy were noted in the bilater-
al frontoparietal region, possibly due to chronic vascular pathol-
ogy. No midline shift was observed.

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7

8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 4.00 8.00 8.00 4.00 8.00 8.00 4.00 8.00

a.m p.m am p.m p.m am p.m p.m am p.m p.m
Ramipril (mg) 5 10 10 10 10 10

Amlodipine (mg) 10 10 10 10 10 10

Doxazosin (mg) 2 2 2 2 2 2 2
Hydrocf(\l:;c;thiazide 25 25 25 25 25
Spironolactone (mg) 25 25 25

— 158 160 160 150 160 120 155 153 135 135 144 145
DBP mmHg 102 100 100 90 100 90 100 98 95 95 104 100

Figure 2. Oral therapy: We started ramipril 5-10 mg in the morning, Amlodipine 10 mg in the evening, doxazosin 2 mg in the morning
and evening, hydrochlorothiazide 25 mg in the morning, and spironolactone 25 mg at 4:00 PM in place of doxazosin (even consider-
ing a slight hypokalemia found in the blood tests). We can notice a slow and gradual decrease in SBP and DBP.
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microlesions with diffusion restrictions, a follow-up brain MRI
was scheduled, which did not reveal any possible vascular mal-
formations but only showed the outcomes of the previous hem-
orrhage and microhemorrhages in both supra- and infratentori-
al regions. An angiographic study was scheduled to rule out
other possible causes of bleeding. During the cardiology follow-
up visit, performed one month after the acute cerebrovascular
event, elevated blood pressure was still noted (SBP/DBP
170/100 mmHg). Therefore, the antihypertensive therapy was
adjusted by adding hydrochlorothiazide 25 mg, one tablet daily,
and doxazosin 2 mg as needed. To rule out causes of second-
ary hypertension, a contrast-enhanced CT scan of the upper
abdomen was scheduled. It was not possible at that time to
perform laboratory tests (such as aldosterone, plasma renin
activity, and aldosterone/renin ratio) due to the inability to dis-
continue interfering antihypertensive medications.
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Figure 3. Trend of blood pressure during hospitalization (SBP,
systolic blood pressure; DBP, diastolic blood pressure).
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Discussion

CGRP, which is involved in the pathophysiological mecha-
nism of migraine, has proven to be an important target in the
treatment of this disease. In recent years, several monoclonal
antibodies targeting CGRP and its receptor and small molecule
receptor antagonists have been developed, demonstrating
excellent efficacy in reducing the disease burden in migraine
patients. Despite the overall good safety profile of the anti-CGRP
drugs, concerns have arisen regarding the possible emergence
of rare but severe side effects.

Since CGRP has a vasodilatory function, the anti-CGRP
drugs might theoretically increase blood pressure. However,
monoclonal antibodies directed against CGRP, including gal-
canezumab, have been well tolerated in adult patients during
clinical trials. (4) The main reported side effects were injection
site reactions (erythema, itching). Still, no significant differences
were observed between patients treated with galcanezumab
and those receiving a placebo regarding vital parameters or
electrocardiogram alterations. (5) Although several studies
have shown no increased risk of hypertension or other cardio-
vascular diseases has been demonstrated, (6,7) there have been
reports of individual cases of increased blood pressure in
patients treated with erenumab, a monoclonal antibody target-
ing the CGRP receptor. (7,8)

CGRP released from terminals of dorsal root and trigeminal
ganglion neurons elicits vasodilatory effects in arterioles and
pain. However, CGRP does not appear to elicit acute nociceptive
responses in rodents (9) or acute pain in humans, (10) suggest-
ing the absence of a CGRP receptor in nociceptors. The anal-
gesic response to CGRP is confined to the development of
mechanical hypersensitivity, an effect that is mediated by the
CGRP receptor in Schwann cells. (11) Due to its short half-life in
plasma, vasodilatory response to CGRP is a localized phenome-
non that is not associated with a significant regulation of sys-
temic blood pressure. (2,12,13)

CGRP receptors have been documented in vascular
smooth muscle cells (14) that can be stimulated by the neu-
ropeptide released from nerve terminals in the arterial adventi-

Figure 4. In the deep right temporal region, medially to the temporal horn of the right lateral ventricle and laterally to the right ambient
cistern, an area of T2/FLAIR (A) and T1 hyperintensity with diffusion restriction and signal dropout on susceptibility-weighted imaging
(SWI) was noted, consistent with a late subacute hemorrhagic lesion. Another small focal area of hyperintensity was observed in the
right temporal region, with diffusion restriction; a similar but less pronounced alteration was noted in the ipsilateral putamen. SWI
sequences revealed multiple focal signal dropouts, located in the left dentate nucleus (B), left temporal region, right putamen, and
two in the left thalamus (C), likely hemosiderin deposits.
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tia. (15) CGRP, released from nerve terminals, binds to its
receptor on vascular smooth muscle cells, leading to the acti-
vation of protein kinase A, which phosphorylates multiple
downstream targets, including adenosine triphosphate (ATP)-
sensitive potassium channels (KATP), (16) resulting in cellular
hyperpolarization. Additionally, the phosphorylation of cyclic
adenosine monophosphate (cCAMP)-responsive element bind-
ing protein (CREB) reduces cytosolic Ca2+ concentration, ulti-
mately causing smooth muscle cell relaxation and subsequent
vasodilation (17).

The fraction of CGRP inhibited by monoclonal antibodies is
the circulating fraction, which has been extensively studied but
with conflicting results. A study found differences in circulating
CGRP immunoreactivity in hypertensive patients compared to
normotensive controls. (18) Other studies observed no differ-
ences in vascular CGRP concentration in hypertensive patients
compared to controls but identified a relationship between cir-
culating plasma CGRP levels and blood pressure (19) or report-
ed lower CGRP levels in hypertensive patients while maintaining
their circadian rhythm. (20) Conversely, higher CGRP levels have
been measured in patients with acute hypertension compared
to healthy controls. (21)

These findings have led to the hypothesis that CGRP may
act as an acute rather than a tonic regulator of blood pressure,
as suggested by the increase in CGRP during acute physical
exercise as a compensatory mechanism against sympathetic
system-mediated vasoconstriction (22) and in hypertensive
rats following angiotensin-2 administration. (23) Although
these data suggest a potential compensatory role of CGRP in
acute hypertension conditions, evidence supporting its
involvement in essential hypertension is limited. Further
research is needed to clarify the hypertensive risk associated
with anti-CGRP treatment, particularly in subgroups of patients
who may be more susceptible due to the presence of predis-
posing conditions. In the present case, it cannot be ruled out
that other risk factors — such as being overweight, albeit mildly
- may have contributed to the onset of the cerebrovascular
event. Moreover, controlling blood pressure through just relax-
ation techniques may not have ensured consistently stable lev-
els. It remains necessary to exclude secondary causes of
hypertension as well as other potential causes of cerebral
hemorrhage.

Conclusions

Although most studies do not definitively demonstrate a cor-
relation between anti-CGRP treatments and increased blood
pressure, it is advisable to carefully evaluate the cardiovascular
and cerebrovascular risk profiles when patients are treated with
anti-CGRP drugs, including monoclonal antibodies. This is par-
ticularly important given that migraine itself is a cerebrovascular
risk factor (24) and is associated with hypertension. Therefore,
while the chronic use of anti-CGRP drugs may not be directly
linked to poor blood pressure control, it cannot be excluded that,
in this patient, the treatment with the anti-CGRP monoclonal
antibody has contributed to the inadequate management of an
acute hypertensive episode, thereby increasing the risk factor of
cerebral hemorrhage.
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