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COVID-19 Related Stroke in Patients on Anticoagulants
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ABSTRACT
Objectives: We aim to highlight the relationship between COVID-19 and stroke even after anticoagulants 
administration to our reported patients.

Methods: Retrospective data were obtained from the Bahrain Defense Force (BDF) hospital medical records. 
This paper presents six male patients who were diagnosed with COVID-19 cases based on the polymerase chain 
reaction (PCR) nasopharyngeal swab test. They were admitted into the field intensive care unit of BDF Hospital. 
Those patients received therapeutic doses of anticoagulants during their hospitalizations. They developed 
new onset  of neurological deficits. Radiological  imaging was done  to  confirm  the diagnosis  of  stroke. Patient 
information was kept private.

Results: Based on the clinical presentation followed by radiological examination, five patients were diagnosed 
with acute ischemic stroke and one with intracerebral hemorrhage despite the administration of therapeutic 
doses of anticoagulants which indicated the significant relationship between COVID-19 and stroke.

Conclusion: There is a significant relationship between COVID-19 and stroke which is highlighted in this study. 
COVID-19 is considered a risk factor of stroke regardless the use of therapeutic dose of anticoagulants. In 
addition, the study shows that the risk of COVID-19 related stroke increases in male patients with comorbidities. 
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INTRODUCTION
Since the beginning of the corona virus disease 2019 (COVID-19) 
pandemic, many questions have been raised about the origins of this 
disease and the possible complications, which appear to bemainly 
respiratory. By the end of March 2021, global statistics of COVID-19 
reported more than 129 million active cases and more than 2.8 million 
deaths1. COVID-19 mainly affects the lungs causing serious acute 
respiratory distress syndrome (ARDS) mostly in male elderly patients 
with comorbidities2. However, while this disease continues to be 
investigated, it was reported that it is associated with neurological 
complications3. In the literature, it was found that patients with 
COVID-19 may develop new onset of cerebrovascular disease4. In this 
paper, we aim to highlight the relationship between COVID-19 and 
stroke even after anticoagulants administration.

METHODS
We report a case series of six patients who were diagnosed with 
COVID-19-related stroke based on clinical and radiological findings. 
Retrospective data were obtained from the Bahrain Defense Force 
(BDF) hospital medical records. Those cases were admitted in the field 
intensive care unit of the Bahrain defense force hospital. All cases were 
confirmed to be infected by COVID-19 by using polymerase chain 
reaction (PCR) nasopharyngeal swab. All patients received therapeutic 
doses of anticoagulants along with antivirals and antibioticsstarting 
on the first day of admission. None of them received the COVID-19 
vaccine.

CASE PRESENTATIONS
CASE 1 
A 70-year-old male was diagnosed with COVID-19, which was 
confirmed via the PCR test. He was admitted to the field intensive care 
unit (ICU) because of increased oxygen requirements and worsening 
respiratory symptoms. He was a known case of type two diabetes 
mellitus (T2DM). The patient was receiving antiviral medication and 
anticoagulants and had an uneventful hospital stay. He was discharged 
in stable condition with no active complaints. After a total of 23 days of 
diagnosis, he came to the outpatient clinic with history of sudden left-
sided hemiplegia. Neurological examination showed left upper limb 
weakness grade 4/5 and left lower limb weakness grade 4/5. Magnetic 
resonance imaging (MRI) of the brain was performed and revealed 
a right basal ganglia hemorrhage (Figure 1). Follow-up visits in the 
outpatient clinic and post-stroke rehabilitation were instructed for the 
patient.

CASE 2 
An 80-year-old male, who was a known case of T2DM, hypertension, 
dyslipidemia, and ischemic heart disease, was admitted to the field 
ICU with COVID-19 associated pneumonia. The patient required 
a high amount of oxygen on admission and oxygen saturation was 
maintainedvia a high flow nasal cannula. Thepatient was noted to 
have high d-dimer and leukocytosis. He was kept on therapeutic doses 
of anticoagulant and antiviral medications. Suddenly, he developed 
dysarthria after seven days afterhis COVID-19 diagnosis. Physical 
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Figure 1: Right basal ganglia subacute bleed

Figure 2: Ill-defined hypo attenuated area seen to involve the right fronto-parietal lobe with effacement of the sulci, in keeping with right MCA 
territory infarct

Figure 3: Ill-defined hypodense area seen right frontal lobe with minimal mass effect on the related cortical sulci, in keeping with acute infarct
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Figure 6: Right frontal hypodensity in keeping with acute infarct

Figure 5: Large left MCA territory infarct with rightward midline shift

Figure 4: Left caudate head infarct
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examination indicated left-sided body weakness. A computerized 
tomography (CT) scan of the brain revealed a right middle cerebral 
artery (MCA) ischemic infarction (Figure 2). Further deterioration was 
noted in which this case ended by mortality.

CASE 3
A 78-year-old male, who was a known case of T2DM, was diagnosed 
with COVID-19 and admitted to the field ICU on day seven after 
his diagnosis for oxygen supply administration and monitoring. 
He suddenly developed an onset of atrial fibrillation along with 
leukocytosis, elevated inflammatory markers, and desaturation. In 
addition, the patient developed new neurological deficits, which 
manifested as left hand spastic paresis and left positive Babinski 
sign. An emergency CT scan of brain was done and showed right 
frontal infarct (Figure 3). The patient received therapeutic doses of 
an anticoagulant starting on the first day of his admission. Despite all 
measurements, this patient deteriorated and died.

CASE 4 
A 72-year-old male presented to the emergency room with a history 
of dysarthria. Neurological assessment showed mouth deviation to the 
right side with right-sided body weakness. He was hypertensive and 
had a past medical history of coronary artery disease. A PCR screening 
test was done, and the result was positive for COVID-19. The patient 
was immediately examined radiologically using a CT scan of the brain, 
which revealed an acute infarct in the left gyrus rectus. The patient was 
found to have low oxygen saturation on room air, leukocytosis, and 
elevated d-dimer in addition to inflammatory markers. Therefore, he 
was admitted to the field ICU for oxygen supply administration and 
treatment. He was maintained on therapeutic doses of an anticoagulant, 
antiviral medications, and antibiotics. The patient disoriented for seven 
days after admission. A brain CT scan was repeated and revealed new 
infarcts in the left caudate nucleus and left frontal lobe with extension 
to the previous infarct in the left gyrus rectus (Figure 4). Unfortunately, 
this patient was declared dead after that event.

CASE 5 
A 55-year-old male was admitted to field ICU because of increased 
oxygen requirements and high inflammatory markers. He was a known 
case of hypertension. A therapeutic anticoagulant and antibiotics were 
started upon admission. The patient developed a sudden onset of right-
sided body weakness that was noted on the sixth day after admission. 
The patient was examined by a neurologist who advised an immediate 
CT brain scan. A CT scan indicated an MCA infarct (Figure 5). This 
patient was transferred to another facility for further management of 
pneumonia and post-stroke rehabilitation.

CASE 6 
A 69-year-old male, who was a known case of hypertension, was 
admitted to the fieldICU for management of COVID-19-associated 
pneumonia. The patient was started on antibiotics andtherapeutic 
doses of an anticoagulant. Despite receiving the anticoagulant, the 
patient suddenly developed the onset of a stroke, which was clinically 
manifested by left upper limb weakness on sixth day after admission. 
A brain CT scan showed a right frontal acute infarct (Figure 6). This 
patient deteriorated by pulmonary and neurological complications and 
was declared dead.

DISCUSSION
COVID-19 is associated with different neurological complications, 
including acute cerebrovascular diseases, especially in patients with 

more severe infections5. Many publications highlight the relationship 
between COVID-19 and stroke and have reported COVID-19 as a risk 
factor for stroke6. We report six cases of COVID-19-related stroke who 
received therapeutic doses of anticoagulants. These findings indicate 
the significant relationship between COVID-19 and stroke. In the 
literature, it has been reported that the incidence of ischemic stroke 
is higher than that of hemorrhagic stroke in COVID-19 patients7,8. A 
small percentage (4.6%) of COVID-19 patients develop acute ischemic 
stroke, whereas 0.5% have intracerebral hemorrhages7. As reported in 
our study, five out of six patients developed ischemic stroke, and one 
single case developed intracerebral hemorrhage. Most of the reported 
cases were above seventy years old and had underlying disorders, 
especially hypertension, DM, dyslipidemia, and a previous medical 
history of ischemic heart disease. Complicated COVID-19 and stroke 
share the same risk factors, including old age, and comorbidities, such 
as hypertension and diabetes9. During admission, all cases presented 
with severe infection, which was evident by the requirement for high 
levels of oxygen in addition to elevated inflammatory markers and 
D-dimer, all of which appear to be prominent in COVID-19 patients 
with concomitant acute ischemic stroke10. This finding can be explained 
by sepsis-induced coagulopathy in which the COVID-19 virus binds to 
angiotensin-converting enzyme 2 (ACE2), which is present on brain 
endothelial cells and induces vasoconstriction after which tissue injury 
occurs3. It has been reported that patients may develop a stroke after 
a median duration of ten days with the infection8. As shown in our 
study, the majority of cases developed COVID-19-related stroke in less 
than ten days, which indicates rapid deterioration followed by stroke 
development. However, it was found that hemorrhagic stroke need 
more time to appear compared to ischemic stroke. The mortality rate 
was reported to be 38% among the COVID-19-related stroke patients8. 
Moreover, the risk of death increases by three times in COVID-19 
patients with history of stroke11. We reported four mortalities who were 
diagnosed with COVID-19-related stroke, which is considered to be a 
significant number. All cases were confirmed to have cerebrovascular 
disease based on medical imaging, including MRI and CT scans.

CONCLUSION
Patients with COVID-19 may develop a new onset of 
cerebrovascular disease. Although all patients in our study were 
started on therapeutic doses of anticoagulants, they still developed 
a  new  onset  of  cerebrovascular  disease.  This  finding  indicates 
that COVID-19 is a significant risk factor for stroke, especially in 
severe cases that present with co-morbidities. Physicians should 
be aware of the relationship between COVID-19 and stroke to 
prevent delayed diagnosis and to decrease the rate of mortality. 
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