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Learning points for clinicians

The vaccination of ChAdOx1 nCoV-19 (AstraZeneca) may
trigger the expression of antiplatelet antibodies, further
resulting in thrombocytopenia and thrombotic events.
We present a case of COVID-19 vaccine-associated im-
mune thrombosis and thrombocytopenia. She experi-
enced coexisting cerebral venous sinus thrombosis and
pulmonary artery thromboembolism after receiving the
first dose of ChAdOx1 nCoV-19 vaccine. The early diag-
nosis of these associated complications and optimal
management can improve clinical outcomes.

Introduction

Coronavirus disease 2019 (COVID-19) is still an ongoing pan-
demic, caused by the severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2). However, the administration of
vaccines against SARS-CoV-2 has resulted in reports of adverse

events after vaccination in worldwide. Several cases of throm-
botic events and thrombocytopenia developed after receiving
the first dose of ChAdOx1 nCoV-19 (AstraZeneca) vaccine.1,2

Including cerebral venous sinus thrombosis, pulmonary em-
bolus, and deep vein thrombosis have been reported recently.1–3

The reaction is mediated by platelet-activating antibodies
against platelet factor 4 (PF4), which clinically mimics auto-
immune heparin-induced thrombocytopenia.

Case report

A 41-year-old healthy woman was admitted to our hospital due
to fever and headache for 1 week after the first vaccination with
ChAdOx1 nCoV-19. In addition, she complained of pain and
swelling erythema on bilateral palms, which was considered
the erythromelalgia related to COVID-19 vaccination. She has
no medical history of systemic diseases, autoimmune disorders,
or current medication. The polymerase chain reaction test for
SARS-CoV-2 was negative. Laboratory investigations showed
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thrombocytopenia (platelets 36 [normal 150–400] � 109/l), D-
Dimer > 10 000 (normal � 500) ng/ml, fibrinogen 213 (normal
200–400) mg/dl, international normalized ratio 1.08 (normal 0.9–
1.1) and positive anti-PF4 antibodies 113.17 (normal � 40) ng/ml.
The brain magnetic resonance imaging showed focal T1
intermediate-signal-intensity and T2 hyper-signal-intensity le-
sion within the posterior superior sagittal sinus, corresponding
to the filling defect on the magnetic resonance venography
(MRV) images (Figure 1a). The diagnosis of cerebral venous sinus
thrombosis was then made based on these findings. Chest com-
puted tomography (CT) showed evident pulmonary emboli at
the left pulmonary artery and segmental branches (Figure 1b),
which confirmed the diagnosis of pulmonary artery embolism.
Medical treatments including intravenous immunoglobulin
(1 g per kg for 2 days), direct oral anticoagulants and steroid
were administered.4 We regularly monitored her clinical
condition and followed up the laboratory investigations during
hospitalization.

Discussion

Thrombocytopenia and thrombotic complications at unusual
sites may develop around 1–2 weeks after the first vaccine dose
of ChAdOx1 nCov-19. The incidence is still not well-known but
it appears to be extremely rare.1 Clinicians should be aware that
a syndrome similar to autoimmune heparin-induced thrombo-
cytopenia may occur in very few persons after exposure to the
ChAdOx1 nCoV-19 vaccines. However, these vaccinated
patients did not receive any heparin to explain the subsequent
occurrence of thrombosis and thrombocytopenia. In all cases
reported to date, this syndrome of thrombocytopenia and ven-
ous thrombosis appears to be triggered by receipt of the first
dose of the vaccine.1–3 The pathomechanism is presumably the
formation of antibodies against PF4, causing platelet consump-
tion with thrombocytopenia and thrombus formation.3–5

Whether these anti-PF4 autoantibodies induced by the strong
inflammatory stimulus of vaccination or caused by the vaccine
that cross-react with PF4 and platelets requires further

investigation.1–3 Administration of high-dose intravenous im-
munoglobulin (1 g/kg daily for 2 days) or dexamethasone
(40 mg days for 4 days) may be useful to interrupt the pro-
thrombotic mechanism.4 Use of direct oral anticoagulants is
also suggested. In these patients, platelet transfusions should
not be transfused in the absence of bleeding. Anticoagulation
with unfractionated heparin or low molecular weight heparin
should be avoided.3–5

In conclusion, COVID-19 vaccine-associated immune throm-
bosis and thrombocytopenia is a phenomenon with devastating
effects for otherwise healthy young adults and requires a thor-
ough risk–benefit analysis. Clinicians should be aware of these
associated complications, the early recognition and well-timed
treatment can improve clinical outcomes.
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Figure 1. (a) Brain magnetic resonance venography (MRV) revealed filling defect within the posterior superior sagittal sinus. (b) Chest computed tomography (CT)

showed pulmonary emboli at left pulmonary artery and segmental branches.
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