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ABSTRACT

(© 2018 The Authors. This is an open access - . . . . . .
article under the CC-By-NC license. :  Background: While care for coronavirus disease 2019 (COVID-19) patients has improved with

clinical experience, there remains a critical and unmet medical need for vaccines suitable to help
or alleviate COVID-19 infections during the pandemic. Although the available vaccines have some
benign autoimmune side effects, such as mild thrombocytopenia, inrare cases, the side effects, such as
central vein thrombosis, severe thrombocytopenia, and intracranial hemorrhage, are life-threatening.

Case Presentation: We report 3 female patients (19, 24, and 43 years old) who developed cerebral

Article info: venous sinus thrombosis (CVST) after the AstraZeneca ChAdOx1-S COVID-19 vaccination.
Received: 09 Apr 2023 : Despite medical and surgical treatment, they finally became brain dead.

First Revision: 20 May 2023 Conclusion: Medical professionals should know the manifestations and diagnostic methods of
Accepted: 18 Jun 2023 CVST after the COVID-19 vaccination and how to properly treat and manage it.
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* Cerebral venous sinus thrombosis (CVST) after COVID-19 vaccination is serious and fatal, despite its delicate nature.

» Management strategies for CVST after COVID-19 vaccination should be considered.

* Raising awareness about CVST after COVID-19 vaccination may improve patients’ outcomes.

Introduction

fter vaccination with the AstraZeneca

ChAdOx1-S against novel coronavirus

disease 2019 (COVID-19), multiple cases

of thrombosis with thrombocytopenia

have been reported [1-6]. The relationship
between the thrombotic events and the COVID-19 vac-
cine was first reported on March 7, 2021. At that time,
it was announced that using a batch of AstraZeneca's
ChAdOx1 vaccine was suspended because of throm-
boembolic events. Medicines and Healthcare Products
Regulatory Agency (MHRA) suggested a relationship
between cerebral vein thrombosis and the COVID-19
vaccine, and as a result, a new guideline was put in ef-
fect. By May 18, 2021, two countries in the European
Union/European Economic Area have stopped using the
vaccine, and 15 countries have only allowed its use in
older ages [7]. Following the administration of AD26.
COV2. S Johnson & Johnson (JJ) vaccine in the United
States, cerebral venous thrombosis has also been report-
ed. AD26.COV2. S Johnson & Johnson (JJ) vaccine,
like AstraZeneca's ChAdOx1, uses recombinant adeno-
viral vectors that disrupt the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) spike protein [2].
An underpinning pattern was denoted "vaccine-induced
immune thrombotic thrombocytopenia" (VITT) [4-5] or
"thrombosis with thrombocytopenia syndrome" (TTS)
[8]. VITT clinically resembles heparin-induced auto-
immunity thrombocytopenia (HIT). HIT is caused by
platelet-activating immunoglobulin G (IgG) antibodies
against platelet factor 4 (PF4) complexed with heparin.
This complex then binds to the platelet FCcRyIIA re-
ceptors and causes platelet activation and formation of
platelet microparticles [9]. These microparticles initiate
the formation of blood clots and inducing a prothrombot-
ic cascade, which consequently decreases platelet count
and causes thrombocytopenia. Moreover, the reticulo-
endothelial system, particularly the spleen, removes the
antibody-coated platelets and aggravates thrombocyto-
penia [9-11].

We report 3 cerebral venous thrombosis (CVT) cases
due to severe thrombocytopenia after COVID-19 vac-
cination.

Case Presentation

Casel

A 19-year-old lady was admitted to the emergency
department with acute left-side hemiparesis, headache,
nausea, and vomiting that started 2 hours before admis-
sion. The patient had no history of exposure to heparin
or illness, especially prothrombotic medical conditions.
She had no past clinical history or medication use. She
received the first dose of AstraZeneca ChAdOx1-S CO-
VID-19 vaccine 10 days before admission. Upon admis-
sion to the emergency department, an initial neurologi-
cal examination revealed a Glasco coma scale (GCS)
score of 15 with normal-sized and reactive pupils, bilat-
eral Babinski signs, and left-sided hemiparesis. Primary
computed tomography (CT) scan showed two expansive
intraparenchymal hemorrhages within both hemispheres
with vasogenic brain edema, causing no mass impact or
midline shift (Figure 1A).

Laboratory results showed marked thrombocytopenia,
a very high D-dimer and international normalized ratio
(INR), low fibrinogen, and imbalanced blood electro-
lytes (Table 1).

In magnetic resonance imaging (MRI) and magnetic
resonance venography (MRV), superior sagittal veins
were not seen; however, cerebral venous thrombosis
(CVT) was suspected for her; she underwent emergency
craniotomy with evacuation of intracerebral hemor-
rhage due to rapid neurological deterioration. Despite
CVT suspicion because of thrombocytopenia and major
bleeding, heparin therapy was not approved for her.

Upon arrival at the operating room, she had anisoco-
ria with GCS=5. Although she had received 10 mg/kg
platelet concentrates before craniotomy, she had a severe
bleeding diathesis. As a result, hemostasis was difficult
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Figure 1. A) Primary CT scan: Two large intraparenchymal hemorrhages in the right and left hemispheres with brain vaso-

genic edema, without mass effect or midline shift

B) Intraventricular hemorrhage, subarachnoid hemorrhage, and bilateral parietal intraparenchymal hemorrhage with brain

edema prominent on the right side.

Defect of craniotomy in right fronto-temporo-parieto-occipital with transcranial herniation and effusion with subdural and

subgaleal hematoma and surgical drain.

to achieve during craniotomy with persistently abnor-
mal coagulation parameters.

We suspected a similar state of HIT caused by vac-
cination. Other tests for thrombotic thrombocytopenic
purpura (TTP), vasculitis disorders such as antiphos-
pholipid syndrome, and microangiopathic hemolytic
anemia were negative.

Peripheral blood smear had normal morphology of
platelets and showed a reduced count of platelets. Abdo-
men and pelvic sonography were normal. All vasculitis
tests were negative.

Post-operatively, neurological examination showed a
GCS=3, with mydriatic and reactive pupils. We treated
the patient with 1 g/kg IV immunoglobulin and single
donor platelet with fresh frozen plasma, but the platelets
had no effective resolution.

One day after administration, gastrointestinal bleeding
from the nasogastric tube and imbalanced blood electro-
lytes were seen (Table 1).

Post-surgery CT scan showed an intraventricular hem-
orrhage, subarachnoid hemorrhage, and bilateral pari-
etal intraparenchymal hemorrhage with brain edema
prominent on the right side, suspected of central vein
thrombosis. Transcranial herniation and effusion with
subdural and subgaleal hematoma were seen. No mid-
line shift was seen (Figure 1B).

Three days after admission, unfortunately, a neurologi-
cal examination showed abnormal brainstem reflexes,
double fixed and mydriasis pupils, no spontaneous res-
piration, and no reaction to any stimulation; brain death
was suspected considering this examination.
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Case 2

A 24-year-old woman was admitted with a headache on
the second day after the second AstraZeneca ChAdOx1-
S COVID-19 vaccine shot. She received some calmative
medication, but her headache increased. After 10 days,
her level of conciseness decreased, so she was admitted
to the hospital with GSC=10.

Her brain CT scan showed hemorrhagic infarction, and
CVST was confirmed with brain MRI and MRV. The
patient’s platelet count was 14000. The brain MRV with
contrast showed a sagittal sinus and left transverse sinus
clot (Figure 2).

Afterward, vaccine-induced immune thrombotic
thrombocytopenia (VITT) was suspected. She had no
medical history of medication. Also, testing for TTP,
vasculitis disorder, and microangiopathic hemolytic ane-
mia was negative.

The peripheral blood smear had normal morphology of
platelets but showed a reduced count of platelets. Abdo-
men and pelvic sonography were normal.

She underwent decompressive craniotomy and plate-
lets transfusion, but unfortunately, her brain death was
suspected one day later.

Case 3

A 43-year-old woman was admitted with loss of con-
sciousness 10 days after vaccination. She was admit-
ted to the hospital with GCS=8. Her brain CT scan also
showed intracranial hemorrhagic infarction, and CVST
was confirmed with brain MRI and MRV. She had no
past medical history and history of medication use (Fig-
ure 3). Also, testing for TTP, vasculitis disorder, and

aspian Journal of
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microangiopathic hemolytic anemia was negative. She
underwent decompressive craniotomy and other medi-
cation, but unfortunately, brain death was suspected for
her 20 days later.

Discussion

Several complications have been reported after vac-
cination against COVID-19. There are concerns about
the possible association between some COVID-19 vac-
cines and hematological unfavorable events, such as
cerebral venous sinus thrombosis (CVST) following
ChAdOx1 nCoV-19 (Oxford/AstraZeneca; from now on
ChAdOx1) administration. After the outbreak of the CO-
VID-19 epidemic and widespread vaccination against it,
several cases of CVST after vaccination with the adeno-
virus vector of COVID-19 have been reported [12-13]
several vaccines have been developed and millions of
doses delivered. Our case series show evidence of VITT
with an unusual course. In these cases, correct diagnosis
and proper management were challenging. Their most
common symptom after receiving the Ad26.COV2.S
(Janssen) adenovirus-based SARS-CoV2 vaccine was a
headache. The onset of the symptoms was 6 to 13 days
after receiving the vaccine. Patients were between 18
and 48 years old. Five out of 6 patients had a headache, 1
had vomiting and a headache, and 1 had lethargy. Other
symptoms of the patients included back pain (1 patient),
hemiparesis (2 patients), aphasia (1 patient), neglect (1
patient), and loss of consciousness (1 patient). Portal
vein thrombosis caused abdominal pain in two patients
[5]. Other reports from Europe reported cases of venous
thrombosis and thrombocytopenia after AstraZeneca
ChAdOx1-S COVID-19 vaccine. People’s symptoms
started 5 to 24 days after the first dose of 2-shot vaccina-
tion. All these patients had thrombocytopenia. In Germa-
ny, 11 patients (9 of whom were women) aged between

@ CINS

Figure 2. Hemorrhagic infraction in left patieto-occipital parenchyma and brain edema due to cerebral venous sinus thrombo-

sis: A) T2, B) GRE, C) MRV)
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Figure 3. A) Axial view, B) Coronal view
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MRYV with contrast shows Right transverse and sagittal sinus thrombosis. A clot in the right transverse sinus in MRI was noted

that was distinguished from sinus hypoplasia.

22 and 49 years, developed venous thrombosis. Nine
patients had CVST, 3 had pulmonary embolism and 3
had splanchnic-vein thrombosis [14] potentially fatal
neurological condition that can be frequently overlooked
due to the vague nature of its clinical and radiological
presentation. A literature search on PubMed using the
keyword\”cerebral sinus venous thrombosis\” was per-
formed. We searched for the epidemiology, risk factors,
pathophysiology, clinical features, diagnosis, and treat-
ment of CSVT. All full-text articles in the last 10 years,
in adults (>18 years. In Norway, 5 patients aged 32-54
years presented with venous thrombosis and thrombocy-
topenia 7 to 10 days after receiving the first dose of the
AstraZeneca ChAdOx1-S COVID-19 vaccine [7]. In the
UK, 23 patients aged 21 to 77 years, 61% of whom were
women, developed platelet factor 4 (PF4) antibodies af-

Table 1. Laboratory tests

ter ChAdOx1 nCoV-19 vaccination. Out of 22 patients
who presented with thrombosis, 13 patients were sus-
pected of CVST, 4 had pulmonary embolism, 1 had deep
venous thrombosis (DVT) and bilateral adrenal hemor-
rhage consistent with infarction, 2 people had middle ce-
rebral artery territory ischemic stroke, and 2 persons had
portal vein thrombosis [15]. VITT clinically resembles
spontaneous autoimmune heparin-induced thrombocy-
topenia (HIT). HIT is caused by platelet-activating im-
munoglobulin G (IgG) antibodies against platelet factor
4 (PF4) complexed with heparin. This complex then
binds to the platelet FcRyIIA receptors and causes plate-
let activation and formation of platelet microparticles.
Interactions between the vaccine and platelets or PF4
could play a role in the pathogenesis of VITT.

Lab Tests Day 1 (1% Test) Day 1 (2" Test, Dozen Interval) Day 2 Day 3 Day 5
Platelet (count) 25000 64000 74000 61000 50000
Hb (count) 14.5 22.4 9.9 8.2 7.6
Prothrombin time (s) 17 13 12.6
Partial prothrombin time (s) 30 32 25
International normalized ratio (s) 1.24 131 1.26
Na (mEqg/L) 141 146 156 167 185
K (mEq/L) 3 4 3.2 4.9 6.5
Lactate dehydrogenase (units/L) 363
Fibrinogen (mg/dL) 161(150-350)
D-dimer (ng/mL) 4150(0-500)
Vasculitis tests Negative
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Interactions between the vaccine (free DNA in the vac-
cines) and platelets or PF4 could trigger PF4-reactive
autoantibodies and, subsequently, the pathogenesis of
VITT [7].

The Oxford—AstraZeneca COVID-19 vaccine (AZD1222,
ChAdOx1, and Vaxzevria) is a viral vector vaccine designed
to prevent COVID-19, and its efficacy was about 66-7%
beyond 14 days after the second dose [16].

Common side effects generally subside within a few
days, and they include injection-site reaction, nausea,
headache, and malaise [10] society and economics
around the world. As a result, the development of vac-
cines to protect individuals from symptomatic COV-
ID-19 infections has represented the only feasible health
tool to combat the spread of the disease. However, at the
same time the development and regulatory assessment of
different vaccines has challenged pharmaceutical indus-
tries and regulatory agencies as this process has occurred
in the shorter time ever though. So far, two mRNA and
two adenovirus-vectored vaccines have received a con-
ditional marketing authorisation in the EU and other
countries. This review summarized and discusses the
assessment reports of the European Medicine Agency
(EMA) [6].

Reviewing all CVST cases during the COVID-19 pan-
demic provides a better incidence estimate and reduces
case detection bias. Many neurological complications
associated with COVID-19 are still unknown. Scientific
data should not be published out of context and with-
out considering the consequences of their publication
in society and appropriate warnings [6]. For example,
reports of vaccine-associated CVST may make people
hesitant to vaccinate. Nevertheless, scientific studies
showed that the risk of CVST due to COVID-19 infec-
tion significantly surpasses vaccination [3]. Specific dis-
eases and conditions that may predispose individuals to
CVST after vaccination are still unknown. Knowledge is
scarce regarding the best therapy for CVST with VITT.
However, the treatments are similar for heparin-induced
thrombocytopenia (HIT) because the two conditions are
similar [14]. Collaboration between vascular neurology
and hematology is recommended for treating HIT with
cerebral thrombosis.

IV immunoglobulin 1 g/kg daily for 2 days is rec-
ommended after laboratory testing for PF4 antibodies,
based on evidence of response in HIT. However, there
is no definitive information on efficacy in VITT [17].
Prescription of heparin products is not recommended.

aspian Journal of
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Sometimes specialists recommend the administration of
steroids [18].

Anticoagulant administration in these patients should
be properly managed and based on the latest scien-
tific recommendations. The anticoagulant prescription
should follow the latest guidelines on HIT with throm-
bosis, which recommend alternative anticoagulants to
heparin/enoxaparin, including argatroban, bivalirudin,
danaparoid, fondaparinux, or a novel oral anticoagulant
(NOAC). A dose modification may be required in severe
thrombocytopenia (i.e. less than 20000/mm?) or low fi-
brinogen. Even in the presence of secondary intracranial
bleeding, anticoagulation should be used in CVST be-
cause it is necessary to control this bleeding to prevent
progressive thrombosis.

Conclusion

Medical professionals must know about the symptoms,
causes, and ways to diagnose and treat CVST in connec-
tion with VITT after receiving the COVID-19 vaccine.
Even though this complication is highly uncommon, it
should be taken seriously as it can result in death. Encour-
aging early identification and prompt treatment implemen-
tation can improve patients’ neurological prognosis [19].
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