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Abstract : 

Safety concerns regarding an elevated risk of thrombosis in vaccinated individuals by the AstraZeneca COVID-19 

vaccine has been created. This case report describes two cases of acute ischemic stroke within 48 hour of vaccination 

by AstraZeneca COVID-19 vaccine in MAY 2021, with up to 7 days follow up. Both patients have proven risk 

factors for cardioembolic events; heart failure and premature atrial contractions in patient 1, atrial fibrillation and 

mitral valve stenosis in patient 2. We suggest that using AstraZeneca vaccine in patients with cardioembolic risk 

factors requires more caution. 
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Introduction  

The coronavirus disease 2019 (COVID-19) is caused by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) [1]. The risk of both 

venous and arterial thromboembolism is increased in COVID-19 infection 

[2]. Effective vaccination is the only way for the radical control of COVID- 

19. Several vaccines have been licensed and are currently being used in Iran 

to combat the COVID-19 pandemic. COVID-19 vaccine from AstraZeneca 

has been recently used in Iran for over 80s individuals. Safety concerns 

regarding an elevated risk of thrombosis in vaccinated individuals are created 

according to reports of cases of thrombosis among individuals vaccinated by 

the AstraZeneca COVID-19 vaccine in the European Union [3]. However, 

The European Medicines Agency (EMA) Pharmacovigilance Risk 

Assessment Committee reported that the vaccine is safe, effective and the 

benefits outweighed the risks [4]. This study reports 2 cases of acute 

ischemic stroke following AstraZeneca COVID-19 vaccination within 48 

hours.       

Case 1 

An 88-year-old man presented to the emergency room due to acute-onset 

dysarthria after morning wake up. The patient's past medical history was 

significant for hypertension and heart failure which he was receiving 

Furosemide, Spironolactone, and Nitrocontin.  The patient was vaccinated 

for COVID-19 (Vaccine AstraZeneca) 36 hours before the onset of 

symptoms. Vital signs were within normal limits. Neurological examination 

was positive for dysarthria and minor left facial paresis. The motor and 

sensation were intact in the limbs. No other focal neurologic deficit was seen 

in neurological examination. National Institutes of Health Stroke Scale 

(NIHSS) score was 2.  Laboratory studies including complete blood count 

(CBC) and complete metabolic panel (CMP) were within normal limits. 

Computed tomography (CT) scan of the head showed no acute intracranial 

abnormality. Magnetic resonance imaging (MRI) was subsequently obtained 

and revealed right frontal cortical infarction in territory of the superior 

division of middle cerebral artery (MCA) (figure 1).  
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Figure 1:  Axial view of a magnetic resonance image of the brain, an increased signal in diffusion-weighted imaging sequence (DWI) (A) and 

decrease signal in apparent diffusion coefficient (ADC) (B); consistent with Right cortical frontal acute ischemic infarction, which is in the territory 

of superior division of right middle cerebral artery. 

 

Magnetic resonance venography (MRV) was normal. Dual antiplatelet 

therapy; clopidogrel 75 mg daily and aspirin 80 mg daily; and high-intensity 

statin was started. EKG showed premature atrial contractions. 

Echocardiography reported ejection fraction of 20%. Carotid/vertebral 

duplex and Transcranial Doppler (TCD) reported no significant stenosis. 

According to mentioned findings, with the diagnosis of embolic stroke, 

Aspirin and Clopidogrel were discontinued, and Warfarin was started. After 

international normalized ratio (INR) reached above 2, the patient was 

discharged. The patient was re-examined after 7 days. The INR was 

remained in therapeutic range [2,3] NIHSS score was reduced to 1 and no 

other thromboembolic events was happened. 

Case 2 

An 83-year-old man presented to the emergency room due to acute-onset 

dysarthria, right-sided facial droop, and right-sided hemiparesis since 6 

hours ago. The patient's past medical history was significant for hypertension 

and chronic kidney disease which he was receiving metoprolol, losartan, 

furosemide, and allopurinol. The patient was vaccinated for COVID-19 

(Vaccine AstraZeneca) 24 hours before the onset of symptoms. Vital signs 

were within normal limits. Neurological examination was positive for 

dysarthria, right facial paresis, right-sided hemiplegia affecting the upper and 

lower extremities and right–sided hemisensory loss. National Institutes of 

Health Stroke Scale (NIHSS) score was 10.  Laboratory studies including 

CBC and CMP were within normal limits. CT scan of the head showed acute 

infarction in the left frontal region. MRI was subsequently obtained and 

revealed left frontal infarction with hemorrhagic transformation in territory 

of the superior division of MCA (figure 2).  

 

Figure 2: Axial view of a magnetic resonance image of the brain, an increased signal in diffusion-weighted imaging sequence (DWI) (A), decreased 

signal in apparent diffusion coefficient (ADC) (B), hypodensity in CT scan (C), and decrease signal in Gradient echo sequences (GRE); consistent with 

acute ischemic infarction in territory of superior division of left middle cerebral artery with hemorrhagic transformation. 

MRV was normal. Aspirin 80 mg daily as well as high-intensity statin was 

started. EKG showed atrial fibrillation.  Echocardiography revealed an 

ejection fraction of 55%, moderate mitral stenosis and moderate mitral 

regurgitation. Carotid/vertebral duplex and TCD showed no significant 

stenosis. According to mentioned findings, with the diagnosis of embolic 

stroke, aspirin was discontinued, and Warfarin was started. After INR 
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reached above 2, the patient was discharged. The patient was re-examined 

after 7 days. The INR was remained in therapeutic range [2.6], NIHSS 

score was remained 10 and no other thromboembolic events was happened. 

Discussion: 

Chimpanzee adenovirus encoding the SARS-CoV-2 spike glycoprotein 

(ChAdOx1-S) 

known as Oxford–AstraZeneca vaccine is one of the several vaccines 

produced to combat COVID-19 infection [5]. EudraVigilance (EV) 

database [6] reported 54,571 adverse reaction (AR) for ChAdOx1-S.  Most 

frequent ARs were mild to moderate in severity, including injection site 

tenderness, injection site pain, fatigue, headache, malaise, myalgia, and 

pyrexia [5]. 

 

However, severe side effects have also been reported to a limited extent, 

which in some cases has caused death [4,5]. One of these severe 

complications was an incidence of thromboembolic events [3]. According 

to EMA, among approximately 5 million Oxford–AstraZeneca vaccine 

recipients, 28 cases of thromboembolic events had been reported by March 

10, 2021 [4]. These reports mainly included pulmonary embolism, cerebral 

venous sinus thrombosis, deep vein thrombosis, thrombophlebitis, pelvic 

venous thrombosis and one carotid artery thrombosis [4]. More than half 

of the reports were people over 85 years old. Paul Ehrlich Institute (PEI) 

had reported 13 cases of sinus or cerebral vein thrombosis among 1.6 

million AstraZeneca recipients [3].  The Interval time between vaccination 

and thromboses was 4 to 16 days in 12 women, and one managed 20 to 63 

years [3]. The patients also had a triad of thromboembolic events; 

thrombocytopenia and anti-PF4 antibodies appear to be characteristic of 

the Heparin-induced-thrombocytopenia (HIT), which was also reported in 

other reports [7-12]. The vaccination is likely to induce the formation of 

antibodies against platelet antigens. [3] These antibodies cause platelet 

activation via the Fc receptor. The same thing was happening in heparin-

induced thrombocytopenia (HIT) [3]. No other mechanism has been 

suggested to explain these thrombotic events so far. 

About 70% of patients  with HIT develop thrombosis, most often vein 

thrombosis, but arterial thrombosis has also been reported [13]. Reports 

have been mostly related to venous thrombosis [7-12], and only  a  few cases 

of arterial thrombosis have been reported [7]. In this article, we describe 

two patients who experience arterial ischemic stroke after receiving the 

ChAdOx1-S vaccine. The median age was 85 years old, and both of them 

were male  who is contradicting other articles that  reports  of priority of 

female compared to males.  

Both patients have proven cardioembolic risk factors for cardiovascular 

[14]. Patient 1 )reduction in EF, EF=20%) and patient 2 (mitral stenosis 

and atrial fibrillation rhythm) were prone to cardioembolic events. By so 

far, they have no history of stroke or transient ischemic attack before 

vaccination. 

We believe that HIT was not a mechanism implicated in arterial embolism 

or arterial thrombosis in our patients. There are reasons to support this 

claim. In both patients, there was no progressive platelet fall or platelet 

drop of more than 50%. Also, the clot formed on the first and second day 

after vaccination, which is contrary to the classic HIT diagnostic criteria 

[13]. According to the 4T criteria of determining HIT possibility [15], our 

patients are categorized as a low probability for  HIT. Therefore, platelets 

Antibodies do not evaluate.  

 

Regardless of HIT mechanism, it is unclear whether  there is a specific link 

between the Oxford–AstraZeneca  vaccine and development of 

thromboembolic events or its just co-accidental happening. According to 

presence of cardioembolic risk factors in both of our cases, it is suggested 

to use AstraZeneca  vaccine in patients with cardioembolic risk factors with 

more cautions. However, further studies will be necessary to evaluate this 

relationship. 
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