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Fig. 1. Contrast-enhanced CT brain
and venography identified the 
presence of sagittal sinus (red 
arrow), torcula Herophili (green 
arrow), right and left transverse 
(orange and blue arrow) and left 
sigmoid sinus thrombosis.

Vaccine-induced immune thrombotic 
thrombocytopenia (VITT) with 
cerebral venous sinus thrombosis 
(CVST): a case report from Malaysia

TO THE EDITOR: Vaccine-induced thrombotic thrombocy-
topenia (VITT) is a rare adverse event following admin-
istration of adenovirus-based COVID-19 vaccines. It is po-
tentially life-threatening as it may induce venous or arterial 
thrombosis leading to secondary hemorrhage [1]. The early 
reported cohorts on VITT from countries in the European 
Union demonstrated thrombosis at unusual sites being com-
mon, with cerebral venous sinus thrombosis (CVST) repre-
senting the vast majority of them [2-4].

According to a recent report, patients with VITT and 
CVST have a high mortality rate, and early detection and 
prompt initiation of treatment, significantly reduces mortal-
ity rates [5]. In this study, we report a case of VITT with 
fatal CVST complicated by secondary intracerebral hemor-
rhage, despite initial management.

CASE
A 33-year-old female with a medical history of bronchial 

asthma presented to the emergency department with persis-
tent headaches and vomiting 10 days after receiving the 
booster dose (third dose) of COVID-19 vaccination [ChAdOx1 
nCoV-19 (AstraZeneca) vaccine]. She had previously re-
ceived 2 doses of the messenger RNA-based COVID-19 vac-
cine (Pfizer) without any complications. Before the visit 
to the emergency department, the patient was administered 
analgesics during the initial clinic visit, however, the symp-
toms persisted. The patient had no family history of throm-
bophilia or other identifiable risk factors for thrombosis. 
Physical examinations, including neurological examinations, 
were normal. 

Her initial full blood count revealed isolated thrombocy-
topenia (12×109/L) with normal hemoglobin and white cell 
counts. Peripheral blood films revealed thrombocytopenia 
with large and giant platelets and no other significant 
findings. Computed tomography and venography (CTV) of 
the brain revealed extensive thrombosis of the cerebral ve-
nous sinuses involving the superior sagittal sinus, left trans-
verse sinus, left sigmoid and straight sinus, and internal 
cerebral vein, with no intracerebral hemorrhage (Fig. 1). 
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Table 1. Description of the clinical features of other confirmed VITT cases in Malaysia.

Age (yr) Gender Symptoms Thrombosis Platelet count Outcome

33 Male Shortness of breath & abdominal pain Pulmonary embolism and portal vein 
thrombosis

9×109/L Alive

41 Female Severe headache and petechiae rashes NIL 13×109/L Alive

25 Female Abdominal pain Adrenal vein thrombosis with 
hemorrhage

113×109/L Alive

33 Female 
(case report)

Severe headache and vomiting Cerebral venous sinus thrombosis 12×109/L Fatal

The D-dimer level was markedly elevated (18.7 mcg/mL) 
with a relatively preserved prothrombin time (PT) of 14 
sec and an activated partial thromboplastin time (APTT) 
of 29 sec. Serum fibrinogen level was reduced to 0.7 g/L. 
The diagnosis of VITT was later confirmed by the detection 
of anti-platelet factor 4 (PF4) antibodies using enzyme-linked 
immunosorbent assay (ELISA).

The patient was treated with intravenous immunoglobulin 
(IVIG) at a dose of 1 g/kg body weight for 2 days, along 
with 500 mg of intravenous methylprednisolone daily for 
3 days. A therapeutic dose of anticoagulation with fondapar-
inux was initiated, and intermittent cryoprecipitate infusions 
were administered to maintain fibrinogen level above 1.0 
g/L. She responded well to the initial treatment, with reso-
lution of her symptoms, and serial platelet count monitoring 
showed a sustained increase to a platelet count of 46×109/L 
after 2 doses of IVIG. Unfortunately, she had reduced con-
sciousness level on the third day of treatment, and a repeated 
CT scan showed the presence of secondary intracerebral 
hemorrhage with a worsening midline shift on serial scans. 
Despite active management, she succumbed to her illness 
2 days later. 

DISCUSSION
VITT is an uncommon adverse event of adenovirus-based 

COVID-19 vaccines, first identified in March 2021, follow-
ing widespread global vaccination efforts to counter the 
severe acute respiratory syndrome coronavirus 2 (SARS CoV 
2) pandemic. It is estimated that the incidence of VITT 
is approximately 1:50,000, with a higher risk in younger 
age groups [5]. The incidence of VITT in various Asian 
population cohorts is generally lower than that in the 
Caucasian populations [6]. It is uncertain why the Asian 
population is generally less susceptible to developing VITT. 
This may be related to the lower incidence of venous throm-
boembolism (VTE) and heparin-induced thrombocytopenia 
(HIT) in Asians [7, 8]. In 2021, Malaysia reported three 
cases of VITT following the administration of 4.2 million 
doses of ChAdOx1 nCoV-19 (AstraZeneca) vaccine [9]. 
These patients with no history of CVST, received appropriate 
treatment and recovered well. A brief description of the 

confirmed cases is provided in Table 1. However, the true 
incidence may be under-reported, likely due to lack of public 
awareness and inadequate access to specialized laboratory 
testing. 

In the early reported cohorts, thrombosis at unusual sites 
was predominant, with CVST being the most common site 
of thrombosis, although other sites, including deep vein 
thrombosis (DVT), pulmonary embolism (PE), and arterial 
thrombosis occurred either in isolation or concurrently 
[2-5]. CVST typically presents with severe persistent head-
aches with or without associated neurological deficits. It 
has a high mortality rate, especially in patients with hemor-
rhagic sequelae due to the backpressure of occluded vessels; 
hence, prompt initiation of treatment with steroids, IVIG, 
and anticoagulation is vital in its management. For severe 
cases that are refractory to the initial treatment, plasma 
exchange can be considered [10].

VITT shares many clinical and laboratory features with 
autoimmune heparin immune thrombocytopenia (HIT), in-
cluding thrombosis with thrombocytopenia and the timing 
of its onset [11]. This has led to the pathophysiological 
description of a crosslink between proteins of adenovirus-based 
vaccines with PF4, forming multimolecular complexes, and 
the formation of anti-PF4 antibodies. The production of 
anti-PF4 antibodies may occur in vaccinated individuals, 
but does not necessarily result in thrombosis. In VITT, an-
ti-PF4 antibodies bind to the multimolecular complex of 
the vaccine and PF4, ultimately leading to platelet 
activation. In addition, formation of neutrophil extracellular 
traps (NETs) promotes FcIIa receptor activation. This re-
sults in profound activation of the coagulation system and 
consumption of coagulation factors, causing disseminated 
intravascular coagulation (DIC) [10-12].

Different case definitions have been proposed by different 
guidelines, many of which include laboratory features of 
thrombocytopenia, D-dimer elevation, and a positive ELISA 
test for anti-PF4 antibodies as criteria to stratify patients 
into definite, probable, possible, and unlikely VITT catego-
ries [1, 5]. In resource-limited countries such as Malaysia, 
accessibility to facilities with specialized laboratory testing, 
especially for anti-PF4 antibodies, may represent a diag-
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nostic challenge. Despite this, treatment must be initiated 
based on clinical suspicion of possible and probable VITT 
without waiting for the confirmatory ELISA test, as patient 
outcomes may be severely compromised if intervention is 
delayed. 

In conclusion, our case highlights that VITT is associated 
with high morbidity and mortality rates. With vaccinations 
being advocated as an important tools to address the 
COVID-19 pandemic, educational measures should be taken 
to promote public awareness and alert clinicians to have 
high clinical suspicion for early diagnosis. As, treatment 
with IVIG, anticoagulation, and steroids will significantly 
reduce morbidity and mortality. An established referral and 
management pipeline should be implemented in both pri-
mary and tertiary health care facilities.
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