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CASE REPORT

Cerebral venous sinus thrombosis after COVID-19 vaccination and congenital 
deficiency of coagulation factors: Is there a correlation?
Federica Mele a, Silvio Tafuri b, Pasquale Stefanizzi b, Antonio D Amatic, Mariagrazia Calvanoa, Mirko Leonardellia, 
Enrica Macoranoa, Stefano Dumaa, Giovanni De Gabrielea, Francesco Intronaa, and Antonio De Donnoa

aDepartment of Interdisciplinary Medicine, Section of Legal Medicine, Aldo Moro University of Bari, Bari, Italy; bDepartment of Biomedical Science and 
Human Oncology, Aldo Moro University of Bari, Bari, Italy; cDepartment of Emergency and Organ Transplantation, Section of Pathology, Aldo Moro 
University of Bari, Bari, Italy

ABSTRACT
In January 2020, SARS-COV-2 infection spread worldwide and was declared “pandemic” by WHO. Because 
of the high contagiousness of the virus and devastating effects of the epidemic on public health, 
numerous efforts have been made to develop suitable vaccines to prevent the infection. Among the 
side effects developed by patients who undergone vaccination, there are common symptoms but also 
more serious reactions such as the thrombosis syndromes. This paper presents two cases of thrombosis 
temporally associated with live-vectored Covid vaccination similar to vaccine-induced thrombocytopenia 
(VITT) in patients with inherited thrombophilia (respectively, the deficiency of protein S and a Factor II 
mutation). The clinical manifestation caused by VITT is characterized by widespread thrombosis especially 
affecting intracranial venous sinus, which may cause massive bleeding and intracranial hemorrhage. 
Although this condition is widely described in literature, there is no evident correlation between this 
side effect and inherited condition of thrombophilia. The authors suggest that the presence of inherited 
thrombophilia should be better investigated and, if necessary, screened during the anamnestic data 
collection before the vaccine administration, leading the healthcare professional to choose the appro-
priate vaccine to the patient.
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Introduction

In European Union, in 2021, four vaccines were authorized for 
use with different mechanisms of action to induce the immune 
response, Vaxzevria and Jansenn are based on a non-replicating 
viral vector, used as carrier of spike proteins.1 The vaccine devel-
opment is commonly based on the spike protein of the virus as it 
is a surface protein accessible by antibodies2 and viral vector 
vaccines are based on a genetically engineered so it does not 
cause disease, but it produces the surface protein in order to 
generate the immune response.3 In particular, Vaxzevira is 
based on a modified DNA of a chimpanzee adenovirus that 
encodes a similar s-peptide to generate the immune response 
through the activation of T- and B-cells,4 whereas Janssen is 
based on a harmless cold virus to deliver the gene that encodes 
the spike protein to induce T- and B-cell production.5

Considering pre-licensure and post-marketing data about 
vaccine safety, in Italy special anamnestic record has been 
created by Ministry of Health6 to be administered to patients 
before choosing which vaccine to inoculate.

Among the questions administered to patients, there is the 
reference to the presence of any major hematological disorders, 
the use of anticoagulant therapy, a previous history of throm-
botic episodes, the assumption of oral contraceptives due to the 
procoagulant action of COVID19 infection.7

Although rare, thrombotic events are among the side effects 
of COVID19 vaccination, especially related to vaccine based on 
viral vector,8 including at unusual sites.9 Vessel thrombosis10 is 
a major side effect also found following administration of 
ChadOx1 vaccine in subjects with factor XIII deficiency, with 
an increased Cerebral Venous Sinus Thrombosis (CVST) risk 
in the presence of heterozygous MTHFR C677T. This side 
effect has been included in a clinical syndrome called vaccine- 
induced immune thrombotic thrombocytopenia (VITT), 
which has specific inclusion criteria11 (must meet all five 
criteria):

● COVID vaccine 4 to 42 days prior to symptom onset
● Any venous or arterial thrombosis (often cerebral or 

abdominal)
● Thrombocytopenia (platelet count <150 × 109/L)
● Positive PF4 heparin-induced thrombocytopenia (HIT) 

ELISA
● Markedly elevated D-dimer (>4 times upper limit of 

normal)

However, minor hematological disorders such as rare defi-
ciency of protein S and coagulation factor II are not mentioned 
as risk factors of patients undergoing vaccination.
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To date, to the best of our knowledge, no cases of severe 
morbidity and mortality have been reported in subjects with 
thrombosis temporally associated with live-vectored Covid 
vaccination in subjects who specifically have protein S or factor 
II deficiencies and these defects are not currently indicated 
among the contraindications for the administration of 
vaccination.

In this case series, we described two cases of thrombosis 
temporally associated with live-vectored Covid vaccination in 
a patient with a diagnosed history of factor II deficiency and in 
a patient with a misdiagnosed protein S deficiency.12

Patients presentation

Case one

In May 2021, a 54-year-old man with a history of vascular 
pathology (phlebitis and problems of saphenous vein) received 
the single-dose Johnson COVID-19 vaccine.

Two weeks later, he began to suffer severe pain in the left leg 
so, he first went to his general practitioner (GP), who pre-
scribed blood tests, D-dimers dosage, and subcutaneous 
administration of low molecular weight heparin (Enoxaparin 
4000 IU).

Three days later, he presented to the hospital emergency 
room where he was examined by the vascular surgeon who 
found “thrombosis of large saphenous vein’s anterolateral col-
lateral in patient with varicose vein in large saphenous.” He 
underwent ecocolordoppler and blood exams which showed 
thrombocytopenia with platelet count of 36 × 10^3/mL (refer-
ence range 150–400) and increased level of D-dimers at 63830 
(reference range 45–498), and he was discharged with the 
prescription of anticoagulant.

The next day, due to persistent pain associated with par-
esthesia of the left half of face and upper limb, the patient came 
back to the emergency room where no focal neurological signs 
and a Glasgow Come Scale of 15 were found, and head CT and 
angio-TC showed thrombosis of the superior sagittal sinus and 
hypodensity brain area suggestive for acute/subacute ischemic 
vascular injury.

During the hospitalization, a deficiency of protein S of coa-
gulation was discovered (activity of 40%, normal range 
between 62 and 145).

Despite the endovascular procedures and the drug treatment 
(IVIG: Intra Venous Immunoglobulin), his clinical conditions 
progressively worsened until encephalic death was declared.

Following the complaint by relatives, a judicial autopsy was 
performed.

Autopsy findings
Autopsy revealed no alterations in thoracic and abdominal 
organs, whereas skull dissection revealed a marked and wide-
spread congestion and cerebral edema. The vascular structures 
revealed thrombotic-like material within the superior sagittal 
sinus was found as well as within the transverse sinus, the 
sigmoid sinuses and the large saphenous vein in the proximal 
tract of left thigh.

Histopathological findings
The microscopic examination of the thrombotic-like material 
revealed consolidated agglomerations of platelets and red 
blood cells, which can be attributed to recent thrombus (with-
out evidence of re-handling). In the large saphenous vein’s 
thrombotic material was also found neocapillarization and 
moderate intra-lesional fibroblastic proliferation (Figures 1, 2).

In this case, applying the Causality Assessment algorithm, 
the cause/effect relationship is indeterminate.

Case two

A 42-year-old woman carrier of factor II mutation with no 
previous history of relevant morbidity presented to the emer-
gency department referring difficulty in walking, lack of 
strength and confusion. The patient reporting being in her 
usual state of health until approximately ten days prior to 
presentation of symptoms at which time she received the first 

Figure 2. Histological finding of thrombotic-like material.

Figure 1. Histological finding of thrombotic-like material.
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dose of Vaxzevria COVID-19 vaccination. The day after the 
vaccination she complained persistence of arthralgia, fever, and 
headache, even after the administration of corticosteroids, 
antibiotics, and paracetamol, so she went to the emergency 
room. At the emergency room, suddenly the patient had 
a seizure, so a CT scan was performed and a frontal cerebral 
infarction and an extensive thrombosis of the sinuses were 
found. Routine labs demonstrated thrombocytopenia to 
59,000 platelets/mcL (reference range 172,000–440,000 plate-
lets/mcL) and D-dimer elevation to 31458 mcg/L (reference 
range <500 mcg/L). She was admitted to Neurosurgery 
Department and underwent mechanical thrombectomy with 
complete revascularization of the sinuses. After this clinical 
management, the patient remained hospitalized for one 
month and then was discharged in stable condition. On follow- 
up, the patient continued to remain asymptomatic without 
further episodes.

Performing the Causality Assessment algorithm, the cause/ 
effect relationship between vaccination and adverse events is 
indeterminate.

Discussion

According to current evidences, a rare complication related to 
the administration of the adenovirus-based coronavirus vac-
cines is represented by the thrombosis with thrombocytopenia 
syndrome (TTS). It is a pathological condition in which 
patients develop thromboembolic episodes affecting uncom-
mon vascular districts but the most frequent localization of the 
thrombotic material is the brain vessels, with phenomena of 
cerebral venous thrombosis (CVT).13,14,15

On the other hand, there are no reported episodes of TTS 
secondary to the administration of messenger RNA-based 
vaccines16 and the analysis of the Centers for Disease Control 
(CDC) in the USA reported an incidence of one patient vacci-
nated with AD26.COV2.S in nearly 500.000.17

Furthermore, the European Medicine Agency (EMA) con-
cluded that the CVT following ChAdOx1nCoV-19 have a rate 
of 1/200.000 administrations with a risk of CVT occurrence 
after administration of SARS-CoV-2 vaccines comparable to 
the risk of the general population.19

In this case series, we described two cases of thrombosis 
temporally associated with live-vectored Covid vaccination. 
Both patients were also affected by inherited thrombophilia: 
Prothrombin G20210A and Protein S deficiency.

Protein S deficiency is an autosomal dominant condition 
due to mutation in the PROS1 gene on chromosome 318 

associated with an increased risk of thromboembolism. 
Venous thromboembolism including deep vein thrombosis 
(DVT) and pulmonary embolism (PE) is the major clinical 
manifestation of protein S deficiency, although thrombosis of 
the axillary, mesenteric and cerebral veins has also been 
reported.

Prothrombin G20210A mutation is the second most com-
mon inherited variant and results from a substitution of adenine 
(A) for guanine (G) at position 20210 in a non-coding region of 
the gene.20 Prothrombin G20210A confers an increased risk of 
CVT: in 2016, a meta-analysis21 found a modest association 
(OR 5.8; 95% CI 4.0–8.6). The combination of this variant and 

other acquired risk factors, such as the administration of drugs 
with increased thrombogenic effect, further increase this risk; 
for example, it is well known in the literature that oral contra-
ceptives represent a prothrombotic risk factor especially in sub-
jects with G20210A mutation where this category of drugs 
exponentially increases the risk of thrombosis.22

To the best of our knowledge, in the literature, there are no 
reported cases of TTS in subjects with inherited thrombophilia 
(Prothrombin G20210A and Protein S deficiency), however, in 
our experience, we reported two cases in which thrombosis 
temporally associated with live-vectored Covid vaccination has 
determined, respectively, severe outcome and death of the 
patient.

Furthermore, adenovirus-based vaccines could increase the 
thrombotic risk as well as other drugs categories such as oral 
contraceptives.13,14

In pre-licensure life of the vaccine, it is very hard to assess 
the safety profile of the products in specific subgroups, which 
can show a risk-benefit ratio of the immunization intervention 
different than the general population.

The assessment of a single event is not consistent with the 
purpose of identifying a definite causal association or the 
absence of association; the association between vaccine/ 
AEFI in our cases can be considered indeterminate because 
of the absence of the clear evidence for a causal link, conflict-
ing trends or confounding elements (history of factor II 
deficiency and misdiagnosed protein S deficiency are impor-
tant risk factors) or inconsistency with causal association to 
immunization.

Our case series seem to suggest the opportunity that future 
studies about pharmacovigilance of vaccines should include 
a sample of subjects presenting genetic hematological disorders 
in order to evaluate the incidence of this complication in this 
specific study population.

Moreover, the positivity to these minor hematological dis-
orders is not sought during the anamnestic history to which the 
patients are subjected before the administration of SARS-CoV 
-2 vaccines. In our opinion, it would be appropriate to expand 
the studies focusing on the possible correlation with genetic 
hematological disorders. Based on any possible new and 
broader evidence, scientific community might consider includ-
ing the Protein S deficiency and Factor II deficiency among the 
contraindications for the administration of adenovirus-based 
vaccines in order to reduce the risk of occurrence of TTS. In 
this eventuality, the presence of these types of inherited throm-
bophilia should lead the healthcare professional to provide for 
the administration of an alternative type of vaccine, such as 
messenger RNA-based vaccines.

Furthermore, it should be considered that the main focus of 
vaccination is the prevention of severe form of COVID-19, 
rather than the prevention of infection, in order to achieve 
a lower risk of hospitalization and death compared to non- 
vaccinated patients.23,24,25,27 Thrombotic and thromboembolic 
syndrome represent also one of the main risks related to 
COVID-19 with a global prevalence of approximately 
20%.28,26 Moreover, the risk of thrombotic events related to 
vaccination is much lower and rated as 10 times lower than that 
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from COVID-1930 and, although the risk is greater in case of 
adenovirus-vector vaccines,29 the benefits of vaccination con-
tinue to be more than the risks.

Conclusion

We describe two rare cases of thrombosis temporally asso-
ciated with live-vectored Covid vaccination in patients with 
Protein S deficiency and Prothrombin G20210A. Minor inher-
ited thrombophilia should be screened during the medical 
history sheets and thrombotic adverse events following immu-
nization in this subgroup of patients must be a signal to con-
sider in pharmacovigilance activities. Finally, it is relevant to 
underline that the benefit-risk ratio of Covid vaccination 
remains highly favorable, even more so if certain high-risk 
groups such as those with hematological disorders are excluded 
and steered to other vaccine types.
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