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1 | INTRODUCTION

Sudan was the first country in the Middle East and North
Africa (MENA) to receive COVID-19 vaccines from
the COVAX facility on March 3, 2021. Approximately
800,000 doses of the AstraZeneca vaccination arrived at
Khartoum International Airport." In this case series, we
look at the development of ischemic stroke and cerebral
venous sagittal sinus thrombosis in individuals who re-
ceived the AstraZeneca vaccination without first receiv-
ing heparin.

One of the most prevalent neurological impairments is cerebrovascular acci-
dent (CVA). Ischemic stroke and CVST have been linked to the AstraZeneca
COVID-19 vaccine. Three Sudanese patients developed these diseases after re-
ceiving the AstraZeneca COVID-19 vaccine, indicating a relationship between
the AstraZeneca COVID-19 vaccine and these conditions.

AstraZeneca, cerebral venous sinus thrombosis, COVID-19, CVST, stroke, Sudan, vaccination

One of the most prevalent neurological impairments
is cerebrovascular accident (CVA). Ischemic infarc-
tion affects around 85% of patients, while hemorrhagic
stroke affects 15%.” The neurological signs vary depend-
ing on which region of the Willis circle is damaged (ei-
ther anterior or posterior circulation problems).® There
are controllable and non-modifiable risk factors for cere-
brovascular stroke. Age and sex are non-modifiable risk
factors, whereas diabetes, dyslipidemia, smoking, hyper-
tension, and obesity are all modifiable risk factors.* There
is a well-established link between COVID-19 and stroke.’
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The link between thrombotic thrombocytopenia and the
COVID-19 vaccine is still being researched.

The first reports of a link between COVID-19 vaccina-
tions and thrombotic events came in the media on March
7, 2021, when the Austrian Federal Office for Health
Care Safety declared that use of a batch of AstraZeneca
ChAdOx1 vaccine had been halted due to thromboem-
bolic occurrences. The UK Medicines and Healthcare
Products Regulatory Agency (MHRA) and the Joint
Committee on Vaccines and Immunization determined
on April 7, 2021, that there was a “possible relationship”
between the vaccine and cerebral venous thrombotic
events and issued updated recommendations.® By May 18,
2021, two EU/EEA nations had stopped using the vaccine,
and 15 had reduced its use to older age groups.” In the
United States, cerebral venous thrombosis has been doc-
umented after delivery of the AD26.COV2.S Johnson &
Johnson (JJ) vaccine, which uses recombinant adenoviral
vectors encoding the SARS-CoV-2 spike protein like the
AstraZeneca ChAdOx1 vaccine.® Thrombosis, thrombocy-
topenia, and platelet-activating antibodies to platelet fac-
tor 4—polyanion complexes were documented as part of an
underlying illness known as “vaccine-induced immune
thrombotic thrombocytopenia” (VITT), or “thrombosis
with thrombocytopenia syndrome” (TTS).>*! It was real-
ized that thrombocytopenia alone or thrombosis without
thrombocytopenia could be part of the spectrum of this
condition.

The goal of this case series is to evaluate these symp-
toms of these patients and look into possible correlations
between vaccine administration and the development of
thrombosis and thrombocytopenia.

2 | CASES PRESENTATION

2.1 | Casel

History: A 45-year-old Sudanese man was brought to our
neurology private clinic seven (in August 2021) days after
receiving the COVID-19 AstraZeneca Vaccine with a sud-
den episode of left-sided paralysis. Headache and neck
pain had preceded the disease.

The patient's neurological history was taken in detail.
Hypertension, diabetes, heart disease, renal illness, and
hepatic disease were all ruled out based on the patient’s
medical history.

Examination: All systems were examined and found to
be normal. He was perplexed. The blood pressure reading
was 180/75. Neck stiffness and extensive bilateral pap-
illedema were the only anomalies in his central nervous
system. Power grade zero, hypotonia, and areflexia were
found in both the upper and lower left limbs.

FIGURE 1 MRV revealing sagittal sinus thrombosis

Investigations: Investigations revealed he had signif-
icant thrombocytopenia, low platelets (30x10%), a high
D-dimer, and a total blockage of the right carotid artery
on a Carotid Doppler scan. Sagittal sinus thrombosis and
right cerebral infarction were discovered on brain MRI
and MRV.

Treatment: In August 2021, he was admitted to the
National Center for Neurological Science, a tertiary neu-
rology hospital. Regarding this case, we consulted a senior
neurosurgeon—because of the concerns raised due to the
sagittal sinus thrombosis—and he did not recommend
doing an emergent decompressive craniotomy, as it is rec-
ommended for patients with CVST who are experiencing
impending herniation.’* Despite receiving intravenous
immunoglobulin, methylprednisolone, and platelet trans-
fusions during his stay, he experienced convulsions. The
patient passed away 2 days after being admitted. (Figure 1).

2.2 | Case2

History: After 10days of receiving the COVID-19
AstraZeneca vaccination, a 57-year-old Sudanese woman
was brought to our private neurology clinic with left-sided
weakness in September 2021. There were no headaches,
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convulsions, or loss of consciousness prior to the condi-
tion. Hypertension, diabetes, heart disease, renal illness,
and hepatic disease were all ruled out based on the pa-
tient's medical history.

Examinations: She was sick on inspection, but not pale,
jaundiced, or cyanosed. The heart rate was 80 beats per
minute, and the blood pressure was 110/70 millimeters of
mercury. A study of the central nervous system revealed
signs of left-sided hemiparesis (power was grade three
with hypotonia and areflexia in both upper and lower
limbs). All of the sense modalities were intact.

Investigations: A CT brain scan revealed a right cere-
bral infarction, whereas a Carotid Doppler scan revealed a
partial obstruction of the left carotid artery. Platelets were
extremely low (35x10°), yet D-dimer levels were quite
high.

Treatment: In September 2021, she was admitted to
the National Center for Neurological Science (a tertiary
neurology hospital). She underwent methylprednisolone,
intravenous immunoglobulin, and platelet transfusions
while in the hospital. She made significant progress and
was discharged home with a power grade of four and the
ability to walk without assistance after 2 weeks. (Figure 2).

2.3 | Case3

History: A 65-year-old Sudanese man visited our private
neurology clinic after suffering from numerous transient
ischemic episodes (TIAs). He had got the COVID-19
AstraZeneca Vaccine thirteen days prior to the filing of his
complaint. Hypertension, diabetes, heart disease, renal ill-
ness, and hepatic disease were all ruled out based on the
patient’s medical history.

Examinations: There were no abnormalities found
throughout a thorough system assessment.

Investigations: D-dimer was high, platelets were low
(65% 10° ), and the Carotid Doppler scan was normal, ac-
cording to the inquiry. Periventricular ischemia was dis-
covered on MRI (small vessel disease).

Treatment: In October 2021, he was admitted to the
National Center for Neurological Science, a tertiary neu-
rology hospital. During his stay in the hospital, the patient
was given methylprednisolone and platelets. After 1 week
on aspirin and atorvastatin, he exhibited significant im-
provement and was discharged.

3 | DISCUSSION

COVID-19 is associated with common neurological dis-
eases including stroke. Stroke is the most common neu-
rological disorder. It is the third killer worldwide and is

one of the commonest causes of disability. There are two
main types of stroke: Ischemic stroke (constitutes 85%)
and hemorrhagic stroke (constitutes 15%)."

COVID-19 infection is an acute inflammatory condi-
tion associated with increased incidence of fatty plaques
formation and injury of endothelial cells of the vascular
wall. Coagulopathy and vascular endothelial dysfunction
have been proposed as complications of COVID-19.'* The
coexistence of inflammation, hypoxia, and hypercoagula-
bility can lead to formation of microthrombi and macro-
thrombi in vessels. So, patients with COVID-19 are at an
increased risk of venous and arterial thromboemboliza-
tion leading to cerebrovascular accidents.

COVID-19 viruses have caused increased morbidity
and mortality worldwide. To meet this extraordinary chal-
lenge, new vaccines have been developed with a speed that
never seen before in medical history; vaccination against
SARS-COV-2 is considered an effective preventive strategy
to halt the COVID-19 pandemic. Several vaccines against
COVID-19 have been developed.'®

Recently, reports of coagulopathy have appeared asso-
ciated with COVID-19 vaccinations and particularly the
ChAdOx1 nCoV-19 vaccine.

Immune thrombotic thrombocytopenia is a rare side
effect of vaccination against COVID-19 referred to as
vaccine-induced immune thrombotic thrombocytopenia
(VITT). VITT usually occurs 1-2weeks after vaccination
with ChAdOx1 nCoV-19. Cerebral venous thrombosis is
more common than arterial thrombosis."’

The following definition for VITT was proposed: pa-
tients presenting with acute thrombosis and thrombocyto-
penia with elevated D-dimers, using a D-dimer threshold
of <2000 pg/L for VITT-unlikely and > 4000 pug/L for VITT-
suspected. They showed that 22 (96%) of 23 patients with
VITT had antibodies against platelet factor 4 (PF4)"®

After the introduction of the adenovirus vector vac-
cine ChAdOx1 (Oxford-AstraZeneca), we report three
cases of thrombosis with thrombocytopenia, each started
8-14days after administration of the first vaccine dose.

A mechanism similar to heparin-induced throm-
bocytopenia was proposed with antibodies to plate-
let factor 4 (PF4). The thrombosis is likely caused by
platelet-activating antibodies against PF4 produced after
vaccination. It has been termed as vaccine-induced pro-
thrombotic immune thrombocytopenia to differentiate it
from heparin-induced thrombocytopenia.'

Thrombosis and thrombocytopenia were subsequent
events for our vaccinated patients without any administra-
tion of heparin. Since this disease resembles autoimmune
heparin-induced thrombocytopenia clinically, we were
supposed to refer the serum of the patients for an inves-
tigation of platelet-activating antibodies against platelet
factor 4 (PF4)-heparin immediately, but were unable to do
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so due to lack of availability. Although it is unnecessary
to wait for laboratory diagnosis before making treatment
decisions—such as administering intravenous immune
globulin or commence anticoagulation—yet, detection
of these unusual platelet-activating antibodies will be
important for identifying cases and determining the risk-
benefit ratio of this vaccine and others in the future.'
Also, the fact that adenovirus attaches to platelets and
activates them is widely established.” In a similar study,
the quantity of adenovirus in a 500-microliter vaccination
injection given 1 or 2weeks prior did not have a role in
the later platelet activation seen in patients. Interactions
between the vaccination and platelets, or the vaccine and
PF4, on the contrary, might have a role in pathogenesis.
Free DNA in the vaccination might be a cause for these
PF4-reactive antibodies.'” Yet, it is important to note
that the existence of an association may not necessarily
imply cause and effect, especially when the incidence of

FIGURE 2
infarction

CT brain showed cerebral

thromboembolic events observed in vaccinated patients
is lower than expected compared with the incidence of
events in the general population.*

Regarding treatment of the three cases, our treatment
plan included different combinations (which are the new
regimen for treating thrombocytopenia) according to the
status of the patient—of methylprednisolone, intrave-
nous immunoglobulin, platelet transfusion, aspirin, and
atorvastatin—which is similar to a case series where a
similar treatment plan was established successfully.**

Literature describes how Neurosurgical Considerations
regarding decompressive craniotomy can be used to treat
cerebral hemorrhage after SARS-CoV-2-vaccination in
VITT.> One possibility for a surgical treatment is a uni-
lateral hemi-craniotomy, which would concentrate on the
large hematoma and/or infarction.*

Regarding our first case, we consulted a senior
neurosurgeon—because of the concerns raised due to the
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sagittal sinus thrombosis—and he did not recommend
doing an emergent decompressive craniotomy, as it is rec-
ommended for patients with CVST who are experiencing
impending herniation.’? Given the laboratory results of
the patient, the clinical picture (CVST as a complication of
VTIT) and the lack of available modalities (for further in-
vestigations), we assumed the patient to have VITT which
is similar to HIT, and we treated him accordingly. So our
treatment plan was focused on increasing platelet count
in order to stabilize the patient, giving intravenous immu-
noglobulin, methylprednisolone, and platelet transfusions
during his stay. Unfortunately, the patient still passed
away. We scheduled a follow-up plan for the other cases,
as drug dosage regimens—which is a common application
of therapeutic drug monitoring—in similar cases is rec-
ommended as a part of follow-up.”

In order to prevent infection and complications result-
ing from this virus, vaccination seems to be the most ef-
fective method. In light of our findings, it is important for
physicians to request ELISA tests for PF4/polyanion, in-
cluding functional confirmation tests, in patients who ex-
perience unexpected symptoms after vaccination. Patients
with higher risks of thrombosis should be evaluated be-
fore vaccination and followed up after vaccination. If the
suspension level is not high, we do not have to alert pa-
tients. This study was done on a very small sample; there-
fore, it is not possible to generalize the inferences drawn.

To our knowledge, this is the first case series done in
Sudan regarding this topic. It is Important to consider
such cases and educate patients about possible side effects
of vaccination, in order to encourage them to seek medical
help if any symptoms start to develop after getting vacci-
nated as early as possible to reduce chances of severe dis-
ease, and to give prophylactic heparin in high-risk cases.

4 | CONCLUSION

According to what was proposed in this study, ischemic
stroke and cerebral venous thrombosis and especially sag-
ittal sinus thrombosis are the most frequent types of stroke
that tend to appear after vaccination. Vaccine-related arte-
rial thrombosis in the brain is exceedingly rare. Ischemic
stroke was associated with large artery occlusion, both ca-
rotid and middle cerebral artery. The thrombosis is likely
caused in a way similar to heparin-induced thrombocyto-
penia; platelet-activating antibodies against PF4 produced
after vaccination; hence, laboratory tests are needed for
definitive diagnosis.
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