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Abstract

Background: Embolic strokes of undetermined source (ESUS) are a subtype of cryptogenic
stroke that are defined by four primary criteria (signs of ischemia on imaging, absence of
cerebral atherosclerotic disease, absence of cardiac abnormalities, and no other identified
source of stroke).

Case Presentation: In this case report, we present a 50-year-old female with new onset aphasia,
visual field deficits, and mild right-sided weakness secondary to an ischemic stroke, which
started one week after her second dose of semaglutide. Her MRI revealed an acute left
occipitotemporal infarct in addition to subacute infarcts in the right frontal lobe. She had a
negative initial workup, including her cardiology studies, CT angiography and laboratory
studies; as a result, her stroke was determined to be cryptogenic in nature. She was discharged
on a 21-day course of dual antiplatelet therapy.

Conclusions: The cause of this patient's stroke is yet to be determined, but the temporal
relationship between her semaglutide use and symptom onset raises cause for concern. While
she lacked cardiovascular risk factors, she was concurrently taking progesterone, which may
have further contributed to her risk.
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Background
Stroke describes a syndrome in which an acute, neurological deficit arises after a hemorrhagic or ischemic
injury to the brain, thereby preventing adequate perfusion.! Ischemic strokes may arise from atherosclerotic

disease, cardioembolism, or small vessel infarctions (lacunar strokes).

Ischemic, non-lacunar strokes with an unknown, but suspected embolic origin are classified as embolic strokes
of undetermined source (ESUS).? This category of stroke comprises 17% of all subtypes of ischemic strokes
and 80-90% of all cryptogenic strokes.?® Following a standard evaluation, ESUS is diagnosed if the patient
meets four clinical criteria. These criteria include: (i) signs of a non-lacunar ischemic stroke on imaging, (ii)
absence of atherosclerotic disease in cerebral vasculature, (iii)No cardiac source (including structural

abnormalities and arrhythmias), and (iv) no other identified source of stroke.? The recurrence rate of ESUS is
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estimated to be 4.5% per year, although this may significantly vary based on age and other patient
comorbidities.? Treatment of ESUS primarily involves antiplatelet therapy with occasional use of adjunctive

oral anticoagulant therapy.?

In this study, we describe a case of ESUS in a 50 year old female, which promptly followed the patient’s use
of semaglutide for weight loss. Semaglutide is a glucagon-like peptide 1 (GLP-1) agonist that modulates the
gut-brain axis and interactions with leptin.* Its efficacy in weight loss has led to widespread use nationwide.®
The temporal relationship between the medication use and the patient's onset of her stroke raises a
concern about potential side effects from GLP-1 agonists.

Case Presentation

A 50-year-old female with a past medical history of endometrial polyps on norethindrone therapy presented
to the emergency department with aphasia, right-sided weakness, and vision changes. One week prior to
admission, she had received her second injection of semaglutide for weight loss, after which she had
fluctuating episodes of aphasia that spontaneously resolved. She decided to come into the hospital due to the
presence of a new onset visual field defect upon awakening. Her initial neurological examination revealed
expressive and receptive aphasia, a right inferior quadrantanopia, and mild right-sided weakness with a
documented strength of 4/5 in both her upper and lower extremities. Pertinent negatives included intact
sensation and coordination functions. Her National Institutes of Health Stroke Scale score was a 2.

The only medical history that she reported was abnormal uterine bleeding, for which she was following with
her gynecologist. Her obstetrics history was significant for five previous pregnancies, including a history of a
miscarriage in her twenties and one induced abortion. She was postmenopausal and upon further investigation,
she was diagnosed with two endometrial polyps (one 1.35 cm posterior polyp and one anterior polyp 2.3 x 1.8
cm). She had started progesterone therapy one month prior and was planning to have an elective polypectomy
the week of her admission as a possible curative treatment for the bleeding. Of note, her body mass index
(BMI) on admission was 24.2. Patient denied any tobacco use and did not have a history of migraine or
Sneddon syndrome.

The following differential diagnoses were compiled based on the symptoms of her initial presentation (Table
1). Stroke was on the highest priority amongst the differential diagnoses due to the patient’s acute presentation

and unilateral symptoms.
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Table 1: Differential diagnoses in Descending Order of Priority

- Ischemic Stroke

- Hemorrhagic Stroke

- Transient Ischemic Attack

- Infectious etiologies (i.e. viral encephalitis)

- Brain tumor

- Psychogenic Disorder

Investigative Studies

A non-contrast computed tomography (CT) of the head was negative for an acute intracranial hemorrhage.
However, a magnetic resonance image (MRI) revealed an acute left occipitotemporal lobe infarct (Figure 1)
in addition to a cluster of subacute infarcts in the lateral right frontal lobe (Figures 2a, 2b and 3). The

distribution of these infarcts raised suspicion for an embolic etiology.

Figures 1, 2, and 3 are axial diffusion-weighted images (DWI) from the patient’s MRI. Figure 1

demonstrates the new left occipitotemporal infarct, while Figures 2a and 2b show the subacute

infarcts in the lateral right frontal lobe. Figure 3 presents the DWI and FLAIR images for the
subacute infarcts in the right frontal lobe.
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A thrombolytic intervention was deferred due to the timing of her presentation (with a last known normal
greater than four and a half hours®) and the lack of evidence of a large proximal or distal vessel occlusion on
CT angiography. The CT angiography was also negative for intracranial atherosclerosis and evidence of
carotid disease. She was started on a 21-day course of 75 milligrams of clopidogrel and 325 milligrams of

aspirin.

To investigate the possibility of an embolic source, a thorough cardiac workup was completed. There were no
abnormal arrhythmias noted on her implantable loop recorder for 10 months. Furthermore, her transthoracic
and transesophageal echocardiogram with bubble studies did not reveal a right-to-left shunt or an intracardiac
thrombus. These findings suggested that the presence of a cardioembolic source was less likely.” Her lipid
panel was significant for a low high-density lipoprotein of 33 mg/dL (normal: >40 mg/dL) with all other values
being within normal limits (Supplemental Table 1). Her thyroid stimulating hormone (1.63 mIU/L) and
hemoglobin A1C (5.2%) were normal. Further laboratory studies revealed a slightly decreased partial
thromboplastin time of 21 seconds (normal: 25-35 seconds) with a normal international normalized ratio (INR)
and prothrombin time (Supplemental Table 1). Her D-dimer was significantly elevated at 1983 ng/mL (normal:
<500 ng/mL), which was likely secondary to the acute phase of her stroke.? A bilateral ultrasound with Doppler
was completed on the lower extremities and did not show any sonographic evidence of a deep vein thrombosis
(DVT).

Following her hospitalization, she completed an outpatient hypercoagulable workup a few weeks after her
stroke, which was significant for slightly decreased protein S activity at 55% (normal: 60-140%; Supplemental
Table 1). She also was enrolled in a neurorehabilitation program to guide her recovery. She did not receive a

further workup for malignancy due to the lack of other symptoms.

Discussion

In her case, the potential embolism source was not identified, and the case was considered to be cryptogenic
following the standard evaluation. In this scenario, the patient is recommended to proceed with an advanced
evaluation®® —which includes prolonged cardiac rhythm monitoring and hypercoagulability testing - to further

delineate a potential cause.

Common etiologies of cryptogenic stroke have been outlined in Table 2.
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Table 2: Etiologies of Cryptogenic Stroke?>’

e Cardiac Etiologies
o Subclinical Atrial Fibrillation
o Atrial Cardiopathy
o Undetected myocardial infarction
o Structural Abnormalities (patent foramen ovale, atrial or ventricular septal
defects)
o Valvular stenosis/calcification (mitral valve)
o Valvular dysfunction (reduced or preserved ejection fraction)
o Infective endocarditis
e Vascular Etiologies
o Substenotic cerebrovascular disease (atherosclerotic disease causing less than
50% stenosis in intracranial arteries)
o Aortic arch atherosclerosis
o Coagulopathies
o Vasculitis
e Pulmonary Etiologies
o Pulmonary arteriovenous fistula

e Hypercoagulable Etiologies (Genetic, Malignancy)

In the advanced evaluation, her initial hypercoagulable labs were significant for a mild protein S deficiency
(Table 2). Protein S is an anticoagulant that inhibits Factors Xa, FVa and F1Xa,® and thus, its deficiency is
associated with a prothrombotic state.'® However, there is conflicting evidence in the literature regarding the
risk of ischemic stroke in a patient with protein S deficiency. While there have been a few case studies that
have elucidated a potential relationship between protein S deficiency and ischemic stroke,'!? a case-control
study failed to determine any significance of protein S deficiency between cases of ischemic stroke and
controls.®® In her case, repeat labs may help to assess if she has a true genetic or an acquired deficiency, as
protein S levels have been found to fluctuate with various factors such as age and gender.® Furthermore, in a
study completed in 1998, repeat laboratory studies revealed that only 2 out of 20 results were consistent with

atrue inherited protein S deficiency,'* making it difficult to characterize the impact of this finding. In addition,

Eunheh Koh (2025). A Case Report: New Onset Aphasia, Visual Field Defects, and Right-sided Weakness following
Semaglutide Administration. MAR Neurology, Neurosurgery & Psychology (2025) 9:6



Eunheh Koh, MAR Neurology, Neurosurgery & Psychology (2025) 9:6 Page 7 of 09

there were no available medical records that delineated the cause of her previous miscarriage, although the
lack of recurrent pregnancy loss (two or more miscarriages®®) and three successful pregnancies do not support
the presence of an underlying hypercoagulable condition.

However, the patient’s medication history may be of concern in regard to potential sources of embolism.
Progesterone-only medications have not been associated with an increased risk of ischemic stroke,® although
a recent case-control study found that individuals who used norethindrone acetate were more likely to develop
a DVT compared to non-users and may present a higher risk of thrombosis.}” Thus, the patient’s use of
progesterone may have contributed to her overall risk.

In addition to the progesterone’s contribution to her overall risk, the temporal relationship between the onset
of her symptoms and the use of semaglutide raises concerns. Semaglutide also has several developing theories
regarding its thrombotic properties. A recent meta-analysis suggests that there are potential prothrombotic
effects with the use of semaglutide with a notable increase in DVT risk of 266%.® They predicted that this
effect may be due to increased blood viscosity secondary to dehydration, as a common side effect of
semaglutide is diarrhea.’® While the findings of this meta-analysis demonstrate increased risk of venous
thromboses, they do not support the development of arterial thromboses, which may need to be explored
further. In a study of human neutrophil cells, semaglutide was found to activate the secretion of gelsolin and
thereby protect against thrombosis.?® In consideration of the limited evidence within the literature, it is
important to consider a potential interaction between her medications that may have been a source of her

emboli.

This patient had received two injections of semaglutide (at an unspecified dose) for weight loss. However, her
BMI of 24.2 does not qualify for the standards listed by the Food and Drug Administration. These regulations
state that GLP-1 agonists such as semaglutide should only be prescribed for patients with a BMI of 27 with
other comorbidities such as hypertension or with a BMI of 30.2° As a result, our patient may have been more
susceptible to the effects of semaglutide. Additionally, the patient was not asked regarding any adverse effects
to the medication such as diarrhea at the time of symptom onset, which may have occurred and further

contributed to her vulnerability.

As semaglutide is a relatively new medication, providers must take greater caution when prescribing it -
particularly for individuals using it for weight loss despite not having a recommended BMI - for possible
synergistic prothrombotic effects in a patient with underlying risk factors. To our knowledge, this is the first

case in the literature of an ischemic stroke that is temporally associated with semaglutide use, which highlights
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the need for further research to better characterize its possible hypercoagulable effects.
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