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Abstract
Objective  We describe a severe case of vaccine-induced immune thrombotic thrombocytopenia (VITT) after the first dose 
of the ChAdOx1 nCoV-19 vaccine leading to massive ischemic stroke.
Methods  A 42-year-old woman developed acute left hemiparesis (NIHSS 12) 9 days after the first vaccine dose.
Results  The blood tests revealed low platelets (70 103/μL) and severe increment of D-dimer (70,745 ng/mL FEU). Brain 
non-contrast computed tomography and multiphasic CT angiography demonstrated a right middle cerebral artery occlusion. 
The patient was treated with primary thrombectomy, steroids, immunoglobulin, and fondaparinux. Despite the treatment, 
the neurological status deteriorated and underwent decompressive hemicraniectomy. She was transferred to the rehab’s unit 
52 days after the onset.
Discussion  Healthcare providers should be aware of the possibility of ischemic stroke as a manifestation of VITT. Awareness 
on this very rare and possibly fatal complication should be reinforced on both the vaccine recipients and general practitioners.
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Introduction

Inactivated or live-attenuated viruses as well as recombi-
nant proteins and vector technologies have been deployed 
to develop the COVID-19 vaccine. In addition, new plat-
forms such as RNA and DNA vaccines are also used for 
the first time in a licensed vaccine [1]. Vaccine-induced 
immune mediated thrombotic thrombocytopenia (VITT) is 
a rare phenomenon of thrombosis with thrombocytopenia, 
sometimes associated with cerebral venous thromboses, now 
described following vaccination with adenovirus vaccines 
ChAdOx1 nCOV-19 (Oxford/AstraZeneca, AZ) and Ad26.
COV2·S Johnson and Johnson (Janssen/J&J) [2]. The evalu-
ation and management of such events are challenging for the 
healthcare providers. Isolated ischemic stroke is very rarely 
observed. Here, we describe of a juvenile severe ischemic 
stroke and no evidence of venous thromboses following AZ 
vaccine.
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Case report

A 42-year-old Italian woman was admitted to our emer-
gency unit for acute onset of left hemiparesis. Nine days 
prior the presentation, she received the first dose of the AZ 
vaccine. Her past medical history was negative. On exami-
nation, she was conscious and confused (Glasgow Coma 
Scale (GCS) 15\15 and NIHSS 12). At admission, D-dimer 
was severely increased (70,745 ng/mL FEU, n.v. < 500), 
platelet count 70 103/µL (n.v. 140–450), and fibrinogen 
214 mg\dl (n.v. 200–400) (Supplementary Table). Her 
molecular COVID-19 test was negative. Brain non-con-
trast computed tomography, multiphasic CT angiography 
(CTA), and CT perfusion (CTP) showed early signs of 
ischemia on the right middle temporal gyrus, insula and 
putamen (ASPECT score 7), occlusion of the right mid-
dle cerebral artery (MCA), and a large area of penum-
bra (Fig. 1). The patient was immediately transferred to 
the angio suite and underwent general anesthesia for the 
procedure. The digital subtraction angiography (DSA) 
confirmed the MCA occlusion and revealed a further 
anterior cerebral artery (ACA) occlusion. Endovascular 
thrombectomy was performed by direct aspiration on the 
MCA and by combined technique using retrieval stent 
and distal aspiration on the ACA, obtaining a complete 
arterial recanalization (Fig. 2a, b). However, the control 
angiograms showed further multiple sites of intra-arte-
rial aggregation involving to the right ophthalmic artery, 
(Fig. 2c) and the ACA that was re-occluded. (Fig. 2d). The 
pathological analysis of the thrombus revealed FVIIIRAg-
positive platelets. Suspecting VITT, after taking samples 
for confirmation tests (PF4-ELISA test and HIPA assay), 

therapy was immediately started, with dexamethasone 
(40 mg i.v. for 4 days), i.v. Ig-HD (1 g/Kg for 4 days), s.c. 
fondaparinux (5 mg the first day and then different posol-
ogy depending on platelet count), and platelet infusion at 
day 4 and 7 after the stroke onset [3] (Fig. 3). The HIPA 
assay and the anti-PF4 ELISA were positive, confirming 
the suspicion of VITT.

One day later, the patient deteriorated. A repeat brain 
CT showed a large hemorrhagic transformation within the 
ischemic region, and she underwent decompressive hemi-
craniectomy. Ultrasound screening of venous thrombosis at 
the neck, upper and lower arms, at the portal, splanchnic, or 
hepatic veins was negative. Transthoracic echocardiography 
was normal, and right-to-left shunt was excluded with tran-
scranial Doppler. Assessment for inherited (protein C and 
S and anti-thrombin III deficiency, V Leiden mutation, and 
prothrombin G20210A mutation) and acquired (antiphos-
pholipid syndrome and thrombotic thrombocytopenic pur-
pura) thrombophilia was negative.

She was discharged after 52 days and transferred to the 
severe brain injury rehabilitation unit. After almost 5 months 
from the stroke, she is fully oriented, walks with aid, has a 
moderate paresis of the left arms, lost the vision in the right 
eye, and can normally talk and swallow.

The patient’s legal representative provided written 
informed consent to publish the case.

Discussion

We report a very rare (< 1/100,000 doses administered, 
as defined by the AIFA, https://​www.​aifa.​gov.​it/​docum​
ents/​20142/​13151​90/​Rappo​rto_​sorve​glian​za_​vacci​ni_​

Fig. 1   Non-contrast computed 
tomography at basal ganglia (a) 
and lateral ventricles level (a1) 
showed early signs of ischemia 
(loss of gray-white matter dif-
ferentiation) involving the right 
middle temporal gyrus, insula, 
and putamen. (b) Multiphasic 
CT angiography demonstrates 
the right MCA occlusion 
(arrow) with good collateral cir-
culation (b1). (c) CT perfusion 
maps: the reduction of cerebral 
blood volume (CBV) con-
firms the areas of irreversibly 
infarcted tissue; the largest area 
of increased the mean transit 
time (MTT) (c1) borders the 
penumbra area as the mismatch 
with CBV map
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COVID-​19_7.​pdf) occurrence of a severe thrombotic throm-
bocytopenic ischemic stroke after the first dose of the AZ 
vaccine. We attribute this severe thrombotic condition to 
the vaccine due to (1) the remarkable temporal relationship 
— as for the other cases — (2) for the positivity of HIPA 
assay and the detection of antibodies against platelet fac-
tor-4 resulting in massive platelet aggregation, confirmed 
also with the pathological analysis of the thrombus; and (3) 
for the negative past medical history of our young patient 
as well as for the absence of other inherited or acquired 
diseases.

While the pathophysiology is not entirely understood, 
the likely mechanism of VITT includes the formation of 
antibodies that act against platelet antigens, which triggers 
massive platelet activation, aggregation, and consumption, 

leading to reduced platelet count and results in thrombosis, 
similar to heparin-induced thrombocytopenia [4]. Treatment 
of this syndrome is challenging; very recently, the Italian 
Society for the Study of Haemostasis and Thrombosis has 
proposed therapeutic options [3] that in our patient lead to a 
good response on platelets count (Fig. 3).

The clinical spectrum of coagulopathy associated with 
COVID-19 vaccination is its broad. In the past few months, 
several cases of VITT following AZ vaccination have been 
reported. Most of the patients included in these reports were 
women younger than 50 years of age and had thromboses at 
unusual sites, including cerebral venous sinus thrombosis, 
thrombosis in the portal, splanchnic, or hepatic veins, deep 
venous thrombi [5–10]. Very recently, two cases with severe 
ischemic stroke and pulmonary and portal vein thrombosis 

Fig. 2   (a) The digital subtraction angiography (DSA) in frontal 
view confirms the occlusion of the right MCA (arrow). During the 
endovascular procedure (a1), the distal tip of the aspiration cath-
eter (arrow) engages the thrombus with complete MCA recanaliza-
tion (a2). In the box, the macroscopic aspect of the removed clot is 
shown. (b) DSA in lateral view reveals the occlusion of the A3 seg-
ment of the anterior cerebral artery (arrow). A combined technique 
with a stent retriever positioning thought thrombus in the pericallosal 

artery (arrow) and distal tip of aspiration catheter (arrowhead) at the 
origin of the vessel (b1) allows the ACA recanalization (b2). (c) DSA 
in lateral view: after the recanalization of intracranial vessels a right 
ophthalmic artery occlusion appeared (arrow). Micro-catheterization 
with intra-arterial alteplase infusion was performed (c1) with flow 
restoration (c2). (d) DSA in frontal and lateral view demonstrates the 
formation of further thrombi (arrows) with re-occlusion of the ACA​
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have been reported [11], as well as one more case with 
occlusion of MCA and normal platelet count [12], one case 
of occlusion of MCA and low platelets [13], and multiple 
sites of arterial thrombosis requiring femoral and carotid 
surgical thrombectomy [14].

Our case is a very rare report of severe arterial thrombo-
sis without evidence of venous involvement. The unusual 
behavior of multisegmental and recurrent arterial occlusions 
despite the endovascular thrombectomy could suggest an 
underlying systemic thrombogenic condition in patient who 
underwent to AZ vaccination. Healthcare providers should 
be aware of the possibility of such very rare and possibly 
fatal complication. Awareness should be reinforced on both 
the vaccine recipients and physicians; early identification of 
patients at their first clinical manifestation helps undertake 
all actions to reduce or avoid the dramatic consequences of 
VITT.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10072-​021-​05800-3.
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