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Ischemic stroke following COVID-19 vaccination
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Following the coronavirus disease 2019 (COVID-19) vaccination, complications are expected.
In this regard, coagulopathy after COVID-19 vaccination has been reported. Here, we report
a rare case of ischemic stroke subsequent to receiving the Beijing Bio-Institute of Biological
Products - Coronavirus (BBIBP-CorV) vaccine (Sinopharm). Ten days after receiving the first

dose of the BBIBP-CorV vaccine, a 76-year-old woman showed right central hemifacial
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this finding.

Introduction
Coronavirus disease 2019 (COVID-19) has become a
global health issue."? Despite numerous efforts, there is no
definite efficient treatment for the disease.’ In this respect,
the vaccination is the most effective and best approach
for avoiding COVID-19.* Vaccines against severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
have been licensed and utilized around the world.**
Beijing Bio-Institute of Biological Products (BBIBP)
developed Sinopharm vaccine (BBIBP-CorV) is defined
as an inactivated SARS-CoV-2 with alum adjuvant.® The
virus undergoes the beta-propiolactone treatment in the
Sinopharm vaccine. Beta-propiolactone binds to the viral
RNA and precludes it from replication. The alum adjuvant
can also assist to boost the immune response induced
by the vaccines. In two clinical trials, no serious adverse
events were reported within 28 days after vaccination in
all participants.”® However, there is still a concern over
the side effects of vaccination in the general population.
Calling attention, it has been documented that
COVID-19 exerted some neurological manifestations.
Ischemic and hemorrhagic strokes, as two well-known
types of stroke, can be observed following COVID-19.
COVID-19-associated coagulopathy is considered one of
the severe coagulation disorders induced by an excessive

weakness, balance disorder, and right hemisensory involvement with normal muscle force.
Although the magnetic resonance imaging assessment revealed an acute lacunar stroke in her
left thalamus, laboratory findings were normal. Based on our report, ischemic stroke may be a
post-complication of BBIBP- CorV vaccination. However, further studies are needed to confirm

inflammatory response.

After COVID-19 vaccination, thrombotic events of
the cerebral venous system, which may be attributed
to a hypercoagulable state, have been reported.”!
Ischemic stroke has also been reported after COVID-19
vaccination. In a large number of studies, the middle
cerebral and internal carotid arteries were mostly
involved after COVID-19 vaccination,'*'® while this study
displayed a different involvement of the vasculature, in
which the small penetrating arteries caused an infarction,
reflecting the rare entity of this case. To date, only one
report of ischemic stroke after the first dose of vaccination
with BBIBP-CorV was reported in Morocco.”” Here, we
reported a case of left thalamic lacunar ischemic stroke
10 days after receiving the first dose of the COVID-19
vaccine BBIBP-CorV.

Furthermore, our case report has a limitation of co-
incidence of stroke and COVID-19 vaccination that could
not be ruled out.

Case Report

In June 2021, a 76-year-old female patient presenting
with right central hemifacial weakness, balance disorder
(slight deviation to the right side while walking), right
hemisensory disturbance, and normal muscle force
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visited the clinic about 12 hours after the abrupt onset
of the symptoms. She had received the first dose of the
BBIBP-CorV vaccine 10 days prior to the onset of the
symptoms. The patient had a history of hypertension
and type 2 diabetes mellitus. She also underwent
coronary artery bypass graft surgery (CABG), and was
on Metoprolol (25 mg/12 h), Losartan-H (50 mg/12.5
mg/d), aspirin (80 mg/d), metformin (500 mg/12h), and
atorvastatin (20 mg/d). On physical examination, there
were a blood pressure of 160/80 mm Hg, a pulse rate of
82/min, a respiratory rate of 15/min, a temperature of 36.5
°C, and a blood glucose of 182 mg/dL. On neurological
examination, the Babinski reflex, deep tendon reflexes,
and finger-to-nose examination were normal, followed
by normal cranial nerve examinations except for that of
the facial nerve.

A physical examination of the patient did not show any
signs and symptoms in favor of COVID-19. Laboratory
results also showed a normal platelet count. Other
laboratory parameters, including complete blood count,
blood urea nitrogen (BUN), creatinine (Cr), electrolytes,
liver function test, fibrinogen, D-dimer, lipid profile,
and C-reactive protein (CRP) were normal. Diffusion-
weighted magnetic resonance imaging (DW-MRI)
represented an acute lacunar stroke in the left thalamus.
The fluid-attenuated inversion recovery MRI showed also
disseminated white matter microvascular involvement
and brain atrophy. Color Doppler ultrasound imaging
revealed no remarkable stenosis of the carotid artery with
normal blood flow. Echocardiography showed an ejection
fraction of 50%, mild left ventricular hypertrophy, mild
tricuspid regurgitation, mild mitral regurgitation, and
normal pulmonary pressure echocardiography (29 mm
Hg). The National Institutes of Health Stroke Scale
(NIHSS) and modified Rankin Scale (mRS) were 5 and
2, respectively. The therapeutic regimen consisted of
Ticagrelor (180 mg stat followed by 90 mg/12 h), Aspirin
(80 mg/d), Losartan-H (50 mg.12.5 mg/12 h), metoprolol
(25 mg/12 h), metformin (500 mg/12 h), and rosuvastatin
(20 mg/day). Gabapentin 100 mg/12 h and vitamin B1 (300
mg/d) were also administered to preclude paresthesia.
The patient showed improvement in her symptoms 5
days after the treatment. Informed consent was obtained
from the patient for the report. This report was approved
by the ethics committee of Semnan University of Medical
Sciences.

Discussion

A vaccine has the potential to provoke the immune
response, however, some undesirable side effects can be
detected. Common side effects may include pain at the
injection site, fever, headache, myalgia, arthralgia, and
feeling unwell."® Even so, more serious and rare side effects
may occur. Thrombotic events of the cerebrovascular
system following COVID-19 vaccination may occur in
the venous system.”!! Therefore, an association between

vaccination and ischemic stroke was suspected. The
post-complication observed following the COVID-19
vaccination in our case has been rarely described in
previous literature. Elaidouni et al also reported a
Moroccan case of ischemic stroke after the first dose of
BBIBP-CorV vaccination in a 36-year-old man without
past medical history."” The authors found involvement of
superficial and deep right parietal arteries two days after
the vaccination and in line with this report the laboratory
findings were normal. In contrast, our 76-year-old patient
suffered from an acute lacunar stroke in the left thalamus
due to the involvement of penetrating arteries with
normal laboratory findings.

Several differential diagnoses are considered in cases
with thrombotic events after COVID-19 vaccination.
Vaccine-induced immune thrombotic thrombocytopenia
(VITT) is identified as a life-threatening condition. It
is a pro-thrombotic disorder that clinically resembles
spontaneous  heparin-induced ~ thrombocytopenia
(HIT)."* VITT has been also reported following the
ChAdOx1 nCoV-19 (Oxford-AstraZeneca).'”?? In the
current case report, an ischemic stroke occurred due to
the occlusion of small deep penetrating branches of the
cerebral artery. VITT may happen one or two weeks after
vaccination with ChAdOx1 nCoV-19. Another report also
showed a VITT induced by other adenoviral COVID-19
vaccines, such as Ad26.COV2-S (Janssen vaccine).?
However, in our case, lacunar ischemic stroke occurred
10 days after COVID-19 vaccination with Sinopharm.
The pathophysiology of VITT may be related to the
endogenous production of antibodies targeting platelet
factor 4. These antibodies trigger a coagulation cascade
and cause thrombotic complications.?**

HIT is a potentially devastating immune-mediated
adverse drug reaction, which is believed to be strongly
associated with thromboembolic complications, involving
both the arterial and venous systems. In our case, since
platelet counts were normal and the patient did not receive
heparin, HIT would not be as a differential diagnosis.

A thrombotic stroke is characterized as an ischemic
stroke that is mostly caused by atherosclerosis. Here, the
patient had at least two risk factors of atherosclerosis,
including hypertension and diabetes mellitus. However,
the color Doppler ultrasound imaging of the carotid
arteries was normal. Furthermore, the embolic stroke was
almost ruled out through normal echocardiography.

Our case report has a limitation of co-incidence of
stroke and COVID-19 vaccination that could not be ruled
out.

Conclusion

This case report indicated a lacunar ischemic stroke
following an inactivated COVID-19 vaccination. The
patient showed a lacunar infarct with a normal platelet
count 10 days after the vaccination. Deep understanding
of these side effects induced by COVID-19 vaccination
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may be helpful for clinicians to promote timely diagnosis
and treatment. Further studies are needed to confirm this
finding.
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