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Abstract
Background and purpose: Severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) infection predisposes patients to arterial and venous thrombosis. This study 
aimed to systematically review the available evidence in the literature for cerebral venous 
thrombosis (CVT) in association with coronavirus disease-2019 (COVID-19).
Methods: We searched MEDLINE, Embase, and Cochrane Central Register of Controlled 
Trials databases to identify cases of COVID-19–associated CVT. The search period 
spanned 1 January 2020 to 1 December 2020, and the review protocol (PROSPERO-
CRD42020214327) followed Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses guidelines. Identified studies were evaluated for bias using the Newcastle-
Ottawa scale. A proportion meta-analysis was performed to estimate the frequency of 
CVT among hospitalized COVID-19 patients.
Results: We identified 57 cases from 28 reports. Study quality was mostly classified as 
low. CVT symptoms developed after respiratory disease in 90%, and the mean interval 
was 13  days. CVT involved multiple sites in 67% of individuals, the deep venous sys-
tem was affected in 37%, and parenchymal hemorrhage was found in 42%. Predisposing 
factors for CVT beyond SARS-CoV-2 infection were present in 31%. In-hospital mortal-
ity was 40%. Using data from 34,331 patients, the estimated frequency of CVT among 
patients hospitalized for SARS-CoV-2 infection was 0.08% (95% confidence interval 
[CI]: 0.01–0.5). In an inpatient setting, CVT accounted for 4.2% of cerebrovascular disor-
ders in individuals with COVID-19 (cohort of 406 patients, 95% CI: 1.47–11.39).
Conclusions: Cerebral venous thrombosis in the context of SARS-CoV-2 infection is a 
rare, although there seems to be an increased relative risk. High suspicion is necessary, 
because the diagnosis of this potentially life-threatening condition in COVID-19 patients 
can be challenging. Evidence is still scarce on the pathophysiology and potential preven-
tion of COVID-19–associated CVT.
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INTRODUC TION

The outbreak of the novel severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2) in December 2019 in Wuhan, China, 
has rapidly evolved into a pandemic. The clinical features of SARS-
CoV-2 infection (coronavirus disease-19 [COVID-19]) and its prog-
nosis are manifold. They range from asymptomatic infection to 
severe viral pneumonia with respiratory failure and high fatality 
rates [1]. Importantly, angiotensin converting enzyme-2, the pri-
mary receptor utilized by SARS-CoV-2 for cell entry, is not only 
expressed in the lungs but also in the central nervous system and 
vascular endothelial cells [2]. There is emerging evidence for neu-
rological complications of SARS-CoV-2 infection [3,4]. Both neuro-
invasive disease and parainfectious complications [3] as well as an 
increased risk of stroke and thrombotic complications, have been 
described in patients with SARS-CoV-2 infection [5–8]. Likewise, 
pulmonary embolism was identified as a major cause of sudden 
death in these patients [9]. Several factors have been hypothesized 
to contribute to this observation. They include immobility, reduced 
effectivity of thromboprophylaxis, prothrombotic events caused 
by cytokine storm, and either tropism of SARS-CoV-2 to endothe-
lial cells or the ability of SARS-CoV-2 to damage endothelial cells 
[5,6,8,10].

Despite the attention given to cerebrovascular thrombotic 
events, few reports have addressed the risk of cerebral venous sinus 
thrombosis (CVT) in patients with SARS-CoV-2 infection. Given the 
higher risk of thrombosis among patients with SARS-CoV-2 infec-
tion, it is not unforeseen that the number of reports on CVT in the 
context of COVID-19 is increasing in the literature [11–13]. CVT is 
a rarer form of venous thrombosis, which predominantly affects 
younger individuals. As CVT is a potentially life-threatening cause 
of stroke that may be preventable in the context of COVID-19, it is 
important to describe the clinical, radiological, and paraclinical fea-
tures, management, and prognosis of the condition. In this study, we 
aimed to summarize the current knowledge on the frequency and 
disease characteristics of SARS-CoV-2–related CVT on the basis of a 
systematic review of the literature and meta-analysis.

METHODS

Search strategy

A systematic review was carried out to collect all cases reporting 
CVT in patients with SARS-CoV-2 infection. The protocol followed 
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines for reporting of systematic reviews and was 
registered with PROSPERO (International Prospective Register of 

Systematic Reviews; CRD42020214327). MEDLINE, Embase, and 
Cochrane Central Register of Controlled Trials databases were 
searched for articles published from January 1 2020 to December 
1 2020 regarding CVT and COVID-19. The search strategy in-
cluded the following terms, as either keywords or Medical Subject 
Headings: (i) COVID, coronavirus, or SARS-CoV-2 and (ii) cerebral 
venous thrombosis, intracranial sinus thrombosis, or cranial sinus 
thrombosis (search string available in Supplementary Material). 
Reference lists and cited articles were also reviewed to increase the 
identification of relevant studies.

Selection criteria, bias assessment, and data sharing

No limitations were imposed on study type: case reports, case se-
ries, observational and interventional studies, as well as randomized 
controlled trials were considered. We restricted studies to those 
published in English and excluded studies based on animal models 
and preclinical settings. Reviews, editorials, and letters were dis-
carded unless they provided original data.

The search aimed to select studies reporting CVT in patients 
with SARS-CoV-2 infection; therefore, reports of CVT occurring 
later than 2  months after the resolution of SARS-CoV-2–related 
symptoms were excluded. Two reviewers (T.B., G.M.A.) inde-
pendently evaluated the results of the systematic review and se-
lected the studies according to prespecified criteria. Disagreement 
was resolved by the corresponding author (M.R.).

Biases were assessed with the Newcastle-Ottawa scale, which 
included ratings of selection bias, assessment bias, comparability is-
sues, causality, and reporting bias as previously performed [14,15].

Data extraction, qualitative, and 
quantitative synthesis

The following data were extracted from studies identified via the 
search strategy outlined above: study design, number of patients 
hospitalized with SARS-CoV-2 infection, number of cases of CVT, 
risk factors for CVT, clinical and neuroradiological features of CVT, 
laboratory tests (including D-dimer, fibrinogen, and thrombophilic 
screening), treatment of CVT, and clinical–neuroradiological follow-
up, if available. Two reviewers (T.B., G.M.A.) independently ex-
tracted data from selected articles. Disagreement was resolved by 
the supervising author (M.R.).

Qualitative and quantitative synthesis was performed to assess 
occurrence rate of CVT among people hospitalized with SARS-CoV-2 
infection. Moreover, we studied the spectrum of known risk factors 
for CVT in these patients. We also evaluated clinical and radiological 
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features, management (including anticoagulation and anticonvulsive 
drugs), and short-term prognosis. Regarding the latter, we examined 
the clinical status as defined by each study, including the corre-
sponding modified Rankin Scale score at the last available follow-up, 
as well as mortality after CVT. We reported lack of data whenever 
needed.

Statistical analysis

Summary statistics were calculated, and descriptive statistics 
were presented as mean and standard deviation for continuous 
variables, and counts and percentage for categorical variables. 
We used t tests and χ2 tests as appropriate. We performed sta-
tistical analyses pooling data extracted from selected studies. 
To calculate the proportion of CVT in hospitalized patients with 
SARS-CoV-2 infection, we excluded case reports and case series, 
as no denominator was available, and pooled estimates only from 
large cohort studies including consecutive hospitalized patients 
with SARS-CoV-2 infection. Heterogeneity was assessed by 
means of Cochrane's Q test and I2 statistics [16]. Meta-analysis 
of proportions was performed by using a DerSimonian-Laird ran-
dom-effects model due to consistent differences in design and 
assessment across studies. Reported probability values were two-
sided, with significance set at p < 0.05. Visual inspection of fun-
nel plots was used to assess reporting bias. Sensitivity analysis 
through a leave-one-out paradigm was planned. Statistical anal-
ysis was performed with R v.3.3.1, and the “meta” package for 
meta-analysis of proportions.

RESULTS

Results of the systematic review and bias assessment

The systematic search yielded 90 articles, of which 62 underwent 
full-text assessment (Figure  1). Thirty-four were excluded be-
cause they were commentaries, letters, or reviews (Supplementary 
Material, Table 1 for excluded studies and reason).

Overall, 28 reports of CVT in patients with SARS-CoV-2 infec-
tion were included in the qualitative synthesis (Table 1) [17–38]. 
Four were retrospective observational studies describing cere-
brovascular diseases in a cohort of SARS-CoV-2–positive patients 
[19,22,38,39], two were prospective observational studies with 
consecutive enrolment [23,36], one was a retrospective multi-
center case series [40]; the remaining articles were retrospective 
case series or case reports. The largest study (n = 17,799) inves-
tigated all stroke subtypes, including CVT, ischemic, and hem-
orrhagic stroke, among patients hospitalized with SARS-CoV-2 
infection across multiple hospitals in Europe, Asia, America, and 
Oceania [23].

Bias assessment revealed low quality for almost all studies, with 
only two case series [28,40] with moderate quality (Table S1). Quality 
issues were mainly related to selection and reporting bias, as most 
of the cases were single reports. Moreover, studies addressing CVT 
occurrence in larger samples often did not report specific methods 
of assessment, causality, outcome, or follow-up. Limitations in study 
quality were also related to uncertain exposure to SARS-CoV-2 in-
fection in some studies, because diagnosis could be based on clinical 
and radiological features or serology in the presence of a negative 

F I G U R E  1  Preferred Reporting Items 
for Systematic Reviews and Meta-
Analyses flowchart. [Colour figure can be 
viewed at wileyonlinelibrary.com]
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nasopharyngeal swab polymerase chain reaction (PCR) test but high 
clinical suspicion (Table S2) [18,20].

Cohort characteristics, COVID-19 
diagnosis, and treatment

Overall, 57 CVT cases were collected from 28 reports (Table 1) 
[17–44]. Mean age was 53.5  years, with 11 cases presenting 
CVT at age <50  years and balanced gender distribution (50% 
female).

SARS-CoV-2 infection was ascertained through nasopharyngeal 
swab PCR in 50 out of 53 cases (92.1%; Table  1). Clinical and ra-
diological criteria were used to establish diagnosis in three studies 
[18–20], one of which used such criteria to diagnose COVID-19 even 
in light of a negative nasopharyngeal swab PCR test in 17% of the 
total cohort [19].

COVID-19 symptom status was reported in 39/42 patients 
(92.9%). Only two studies reported CVT in patients asymptomatic 
for pulmonary or other systemic SARS-CoV-2 symptoms [36,40]. 
High-resolution computerized tomography of the chest or chest 
x-ray demonstrated abnormalities consistent with pulmonary 
COVID-19 in 81% of cases (17/21), with only four patients reported 
to have normal findings (Table 1) [27,39,41].

All patients received COVID-19–specific treatment, which re-
flected local standard operating procedures and included hydroxy-
chloroquine, lopinavir, ritonavir, and antibiotics in suspected cases of 
superimposed bacterial pneumonia.

Cerebral venous thrombosis and SARS-
CoV-2 infection

Six studies reported the occurrence of CVT in consecu-
tively enrolled cohorts of patients with SARS-CoV-2 infection 
[19,22,23,36,38,39]. Occurrence rates varied across the studies: 
0.001% among all those diagnosed with COVID-19 in Singapore 
[36,39], 0.02% to 1% in multicenter cohorts of hospitalized pa-
tients with COVID-19 (n  =  17,799) [22,23,38], and 0.06% among 
hospitalized patients with SARS-CoV-2 infection referred for neu-
rological assessment [19].

In pooling data from studies reporting events in hospitalized 
SARS-CoV-2 patients (n = 34,331) [19,22,23,38], an estimated pro-
portion of 0.08% of cases had CVT (95% confidence interval [CI]: 
0.01–0.50, pheterogeneity = 0.007; Figure 2a). Random-effects mod-
eling was justified by heterogeneity attributable to large samples, 
few events, and interstudy bias (Figure  S1, Table  3). This would 
translate into an estimate of approximately 0.8 cases per 1,000 
hospitalized patients with SARS-CoV-2. In pooling data from stud-
ies reporting numbers of cerebrovascular events among hospital-
ized patients (n = 406), CVT was reported in 4.19% of those cases 
(95% CI: 1.47–11.39, pheterogeneity = 0.02; Figure 2b), with leave-one-
out sensitivity analyses yielding rates ranging from 2.8% to 5.7% 
(Table S3).

In four cases, CVT diagnosis preceded by a few days the onset of 
COVID-19–related systemic symptoms, whereas in all other reports, CVT 
signs, symptoms, and diagnosis followed the onset of COVID-19 (36/40, 
90%) (Table  1). The interval between onset of COVID-19 respiratory 

F I G U R E  2  Forest plot for proportion estimates of patients having CVT among those hospitalized with severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2) infection (a) and among those hospitalized with SARS-CoV-2 infection and reported to have a cerebrovascular 
event (b). CI, confidence interval; CVT, cerebral venous thrombosis.
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symptoms and CVT manifestation had a wide variability, ranging from the 
very same day of COVID-19 onset to 47 days after COVID-19 started.

Risk factors for CVT were reported inconsistently. Overall, de-
tails of known risk factors for CVT independent of SARS-CoV-2 in-
fection were reported in 11 cases (30.6%): five women [27,28,40] 
were taking oral contraceptives; one individual had a previous diag-
nosis of polycythemia vera for which aspirin was taken as primary 
prevention [17], two individuals had solid tumors (one with breast 
cancer using hormone therapy and one with B-cell lymphoma 
[30,31]), one individual was a 3-year old child with concomitant tu-
berculous meningitis [37] and another individual had concomitant 

traumatic occipital skull fracture [36]. No patient had preexisting 
thrombophilia or a history of previous CVT or deep venous throm-
bosis (Table 1).

CVT clinical and neuroradiological features

All patients had neurological signs or symptoms due to CVT. Among 
reports with detailed clinical features, an isolated headache pattern 
was reported in only one case [31], whereas all other cases pre-
sented with encephalopathy, focal signs, or seizures. Altered mental 

TA B L E  2  Clinical features of included cases of cerebral venous thrombosis

Author Year Cause of admission Mental status Focal neurological signs/seizures NIHSS

Baudar [27] 2020 Neurological Altered Focal impaired awareness seizure NA

Bolaji [24] 2020 Neurological Altered Focal impaired awareness 
seizure, left hemiparesis

NA

Cavalcanti [28] 2020 Neurological Altered (n = 2) Aphasia 15

Chougar [29] 2020 Neurological Altered Left hemiparesis NA

Chow [17] 2020 Neurological Altered Right hemiparesis NA

Dahl-Cruz [35] 2020 Neurological Normal Focal aware seizure 3

Essajee [37] 2020 Neurological Altered Left hemiparesis NA

Garaci [32] 2020 Pulmonary NA NA NA

Haroon [41] 2020 Neurological Normal Left arm paresis NA

Hemasian [33] 2020 Neurological Altered Seizure 0

Hoelscher [21] 2020 Neurological Altered No NA

Hughes [34] 2020 Neurological Normal Headache, right hemiparesis 10

Kananeh [42] 2020 Neurological Altered No NA

Keaney [20] 2020 Pulmonary Altered No NA

Klein [25] 2020 Neurological Altered Generalized tonic–clonic seizure 15

Koh [36] 2020 NA NA NA NA

Malentacchi [30] 2020 Pulmonary altered No NA

Mowla [40] 2020 NA Altered (n = 5) Seizure (n = 3)a , focal neurological 
signs (n = 2)

NA

Poillon [31] 2020 Pulmonary Altered NA NA

Rifino [19] 2020 NA NA NA NA

Rouyer [43] 2020 NA NA NA NA

Roy-Gash [26] 2020 Neurological Normal Aphasia, right hemiparesis 19

Shahjouei [23] 2020 NA NA NA NA

Siegler [22] 2020 NA NA NA NA

Sugiyama [44] 2020 Pulmonary Normal No NA

Thompson [18] 2020 Neurological Altered Dysexecutive syndrome NA

Trimaille [38] 2020 NA NA NA NA

Tu [39] 2020 Pulmonary (n = 1), 
neurological (n = 1)

Altered (n = 1), normal 
(n = 1)

Seizures (n = 1) NA

Overall (n = 57) 16/26 (61.5%) neurological 23/38 (60.5%) altered 6/36 (16.7%) no focal signs, 
10/36 (27.8%) seizure 
disorder

10.3 ± 7.5

Abbreviations: NA, not available; NIHSS, National Institute of Health Stroke Scale score.
aUndefined seizure semiology. 
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status was common (60.5%), whereas focal neurological signs varied 
according to CVT location and affected brain region, ranging from 
hemiparesis to aphasia. Epileptic seizures were reported in 10 cases 
(27.8%), and were focal (n = 3) [24,27,35], generalized tonic–clonic 
(n = 2) [25,33] or refractory status epilepticus (Table 2) [29].

Computed tomography angiography was the most frequent 
imaging technique used for diagnostic assessment (30/43, 69.8%; 
Table 3). Only one patient underwent digital subtraction angiogra-
phy, showing signs consistent with extensive hemispheric venous 
congestion [28]. Involvement of multiple venous vessels was more 
frequent than thrombosis of a single vessel (29 vs. 14/43). The trans-
verse sinus was most frequently affected (65%), followed by the sig-
moid sinus (47%), the superior sagittal sinus (44%), and the straight 
sinus (21%). The deep venous system was involved in 37% of cases, 
whereas thrombosis in cortical veins was detected in 21% of cases. 
Hemorrhagic lesions were reported in 42% of cases (Table 3).

Laboratory findings and thrombophilia screening

Regarding coagulation, fibrinogen was abnormal in 54.5% of cases 
(mean fibrinogen = 490.8  ±  112.9  mg/dl), whereas D-dimer lev-
els were above threshold in all but two cases [39,44] (mean = 
7812 ± 15,062 ng/ml) (Table S4). C-reactive protein was elevated in 
all but two cases [33,44] (mean = 42.5 ± 54.7 mg/dl), whereas lym-
phocyte count was only inconsistently reported across studies, with 
19/21 cases reporting lymphopenia (90.5%).

Thrombophilia screening results were available for 12 cases 
[18,21,24–27,29,33,39,41,42], 41.7% of which had pathological find-
ings (three with positive lupus anticoagulant, two with anticardiolipin 
antibodies; Table  S4). Cerebrospinal fluid testing for SARS-CoV-2 
by PCR was negative in all cases where it was available (n  =  5/5) 
[21,28,29,32,33]. No data were available on opening pressure.

Treatment and prognosis

Nine patients were treated with anticonvulsive medication, in one 
instance as prophylactic treatment (Table  4) [17]. Anticoagulants 
were administered to 37 patients (95%); one pediatric patient was 
treated with antiplatelets [37] and one patient received endovas-
cular treatment (mechanical thrombectomy and local thrombolysis) 
[28]. Follow-up imaging was reported in only four cases, at variable 
time points ranging from 1 to 4 weeks after admission, and showed 
partial [18,44] or no recanalization [17,26].

In-hospital mortality was high, as 14/35 patients died (40%). One of 
them had recurrent contralateral CVT and associated hemorrhage (with 
persistent left transverse sinus thrombosis) after 2 weeks from the ini-
tial CVT [26]. Among them, six had nonhemorrhagic lesions and seven 
had parenchymal hemorrhage [20,30,39,42]. Parenchymal hemorrhage 
tended to be more frequent in those not surviving CVT (60% vs. 40%, 
p = 0.1). Full or partial recovery was reported in 21 cases, nine of which 
had a full recovery at the last available follow-up [27,33–36,39,44].

DISCUSSION

This systematic review including 57 patients disclosed that CVT in the 
context of SARS-CoV-2 infection is a rare but life-threatening compli-
cation, which was predominantly seen in patients with mild to moder-
ate COVID-19 disease. In detail, we determined a frequency of 0.08% 
among patients hospitalized for SARS-CoV-2 infection. In addition, 
CVT represented 4.2% of all cerebrovascular events among patients 
hospitalized for COVID-19. These results support a potential higher oc-
currence rate of CVT in SARS-CoV-2 patients, given an expected rate 
of only 5 to 20 per million per year in the general population [12,45].

Conditions associated with CVT can be classified as predispos-
ing (e.g., genetic prothrombotic diseases, antiphospholipid syndrome, 
cancer) or precipitant (oral contraceptives, infections, drugs with pro-
thrombotic action) [46]. In 90% of cases of our cohort, neurological 
signs and symptoms of CVT developed with or after (1–8 weeks) the 
emergence of respiratory or systemic symptoms of SARS-CoV-2 in-
fection. Together with the previous knowledge about increased risk 
of thrombosis in COVID-19, our findings suggest a potential causal-
ity [3,7,8,47,48]. For the four cases in which CVT diagnosis preceded 
the onset of COVID-19–related systemic symptoms, it seems more 
likely that SARS-CoV-2 infection may not have been causal. Defining 
causality, however, would require population-based studies with an 
adequately sized control group [3,47].

Considering that the pandemic continues, it is necessary to raise 
awareness for CVT as a potential complication of SARS-CoV-2 infec-
tion. This should be particularly emphasized to curtail missed or de-
layed diagnosis of a potentially treatable condition such as CVT, which 
requires specific imaging workup [13]. The diagnosis is complicated by 
mild and subtle clinical presentations that may be seen as common 
residual symptoms of COVID-19 infection, with isolated headache 
pattern potentially underrecognized, as it is underreported in this re-
view. Thus, a low threshold for diagnostic consideration for CVT and 
subsequent intracerebral vessel imaging (e.g., computed tomography 
venography) should be maintained in the acute and subacute phase 
of COVID-19 in case of headache, encephalopathy, mental status 
changes, focal neurological signs, or seizures [11]. Elevated D-dimer 
and fibrinogen levels can raise suspicion of CVT but are also commonly 
observed during the acute phase of systemic SARS-CoV-2 infection 
[49]. Computed tomography venography may be preferred over mag-
netic resonance imaging given the substantially shorter scan timing 
and broader availability, which is critical in times of limited hospital 
resources and risk for spread of infection to hospital personnel [50].

We found a high rate of thrombosis of the cerebral deep venous 
system (37%) and involvement of multiple sinuses (67%). Despite 
the limitations due to the quality of the reports, the involvement of 
deep veins seems more frequent than usual, with the International 
Study on Cerebral Vein and Dural Sinus Thrombosis reporting rates 
of deep venous system involvement of as low as 11% [51]. The fre-
quent parenchymal lesions and hemorrhages raise additional inter-
est, and may be related with (i) diagnostic bias toward more severe 
cases (low level of suspicion, shortage of care, or difficulty in iden-
tifying acute neurological symptoms in critical patients), (ii) delayed 
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presentation to emergency departments, or by (iii) a relationship to 
the potential precipitant factor in terms of systemic inflammation or 
direct viral involvement. Pathological mechanisms of SARS-CoV-2–
induced thrombosis have yet to be fully elucidated, but several 
potential mechanisms have been proposed. Venous thrombosis 
can result either from systemic inflammation and cytokine storm, 
from a direct immune-mediated postinfectious mechanism, or from 
virus-induced angiitis [8,52]. Moreover, COVID-19–associated co-
agulopathy may also have contributed to the development of paren-
chymal hemorrhage.

Mortality was high in patients with CVT and SARS-CoV-2 in-
fection. Whether this is related to the neurological involvement 
or the severity of COVID-19 per se remains unclear, as reports 
considered in this systematic review did not detail the course 
of events leading to unfavorable outcomes. However, the fact 
that most of the patients were reported to have mild respiratory 
symptoms on admission seems supportive of a negative effect of 
CVT on overall prognosis. Management of CVT in a stroke unit 
with reserved beds for SARS-CoV-2 patients could optimize care 
and minimize additional complications. Some guidelines suggest 
early prophylactic low-molecular-weight heparin in symptomatic 
COVID-19–positive patients. Whether this measure is sufficient to 
reduce the risk for CVT needs to be explored in future prospective 
studies [53].

The current review is, to our knowledge, the first and only to sys-
tematically address CVT features in patients with SARS-CoV-2, and 
might represent a basis to orient clinical practice and guide future 
larger studies.

However, limitations have to be clarified. First, the quality of 
included studies was low, mainly in relation to design and report 
methodology. Second, few data regarding neuroradiological fea-
tures were available, which limited the identification of peculiar 
sites or pattern of thrombosis. Third, meta-analysis was limited 
to few studies, with differences in patient selection and potential 
bias. In this regard, our attempt was to limit the analysis to hospi-
talized patients, which might represent a more stable denomina-
tor than the number of patients testing positive for SARS-CoV-2, 
independently from location. Nevertheless, nation-based policies, 
healthcare service organization, and access to diagnostics might 
have influenced results and contributed to the heterogeneity 
across studies. Overall, our systematic review provides proof that 
CVT is worth suspicion among patients with encephalopathy and 
SARS-CoV-2 infection.

In conclusion, our systematic review raises awareness for CVT in 
the context of SARS-CoV-2 infection. Prospective studies and anal-
ysis of registries are warranted to confirm our findings, to identify 
further peculiar features of CVT in people infected with SARS-CoV-2 
and the characteristics of post-COVID-19 CVT, and to provide poten-
tial insights into the ascertainment and treatment of the underlying 
thrombophilic state.
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