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BACKGROUND AND PURPOSE: Cerebral vein thrombosis (CVT) incidence is estimated to be >10 per 1 000 000 per year. Few 
population-based studies investigating case-fatality rates (CFRs) and pyogenic/nonpyogenic CVT incidence are available. 
We assessed trends in CVT incidence between 2002 and 2012, as well as adjusted in-hospital CFRs and incidence of 
hospital admissions for pyogenic/nonpyogenic CVT in a large Northwestern Italian epidemiological study.

METHODS: Primary and secondary discharge diagnoses of pyogenic/nonpyogenic CVT were identified using International 
Classification of Diseases, Ninth Revision, Clinical Modification codes 325, 671.5, and 437.6. Age, sex, vital status at 
discharge, length of hospital stay, and up to 5 secondary discharge diagnoses were collected. Concomitant presence of 
intracerebral hemorrhage (ICH) was registered, and comorbidities were assessed through the Charlson comorbidity index.

RESULTS: A total of 1718 patients were hospitalized for CVT (1147 females—66.8%; 810 pyogenic and 908 nonpyogenic CVT, 
47.1% and 52.9%, respectively), with 134 patients (7.8%) experiencing a concomitant ICH. The overall incidence rate for CVT 
was 11.6 per 1 000 000 inhabitants with a sex-specific rate of 15.1 and 7.8 per 1 000 000 in females and males, respectively. 
CVT incidence significantly increased in women during time of observation (P=0.007), with the highest incidence being at 
40 to 44 years (27.0 cases per 1 000 000). In-hospital CFR was 3%, with no difference between pyogenic/nonpyogenic 
CVT. Patients with concomitant ICH had a higher in-hospital CFR compared with patients without ICH (7.5% versus 2.7%; 
odds ratio, 2.96 [95% CI, 1.45–6.04]). In-hospital CFR progressively increased with increasing Charlson comorbidity index 
(P=0.003). Age (odds ratio, 1.03 [95% CI, 1.02–1.05]), Charlson comorbidity index ≥4 (odds ratio, 4.33 [95% CI, 1.29–
14.52]), and ICH (odds ratio, 3.05 [95% CI, 1.40–6.62]) were independent predictors of in-hospital mortality.

CONCLUSIONS: In a large epidemiological study, CVT incidence was found to be comparable to the one registered in 
population-based studies reported after the year 2000. CVT incidence increased among women over time. In-hospital 
CFR was low, but not negligible, in patients with concomitant ICH. Age, ICH, and a high number of comorbidities were 
independent predictors of in-hospital mortality. Pyogenic CVT was not a predictor of in-hospital CFR, although its high 
proportion was not confirmed by internal validation.

GRAPHIC ABSTRACT: An online graphic abstract is available for this article.
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Cerebral vein thrombosis (CVT) is a cerebrovascu-
lar disease that may occur at any age and repre-
sents 0.5% of all strokes.1,2 First reports on CVT, 

extrapolated from autopsy series, suggested a CVT 
incidence of 1 to 2 cases per 1 000 000 people.3 Other 
studies reported higher incidences, ranging from 2 to 5 
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cases per 1 000 000 per year.1,4,5 A recent population-
based study in the Netherlands observed an overall 
incidence of 13.2 per 1 000 000 per year, with a higher 
proportion observed in women.2 In most cases, pathologi-
cal conditions leading to thrombosis in the venous cir-
culation of the brain are associated with a nonpyogenic 
CVT, whereas pyogenic CVT may complicate head trau-
mas and result from the local extension of an infection 
from the cranial sinuses.5,6

In recent years, the widespread use of noninvasive 
neuroimaging has allowed early diagnosis and detection 
of less clinically severe cases of CVT, potentially explain-
ing an increase in CVT incidence.

Few controversial data are available regarding in-
hospital mortality for CVT. Despite CVT being previously 
associated with poor prognosis,7,8 recent studies have 
been reporting more favorable outcomes, with mortality 
after the index event being ≈4% at discharge.9

We thus designed a large epidemiological Italian study 
with the aim of evaluating CVT incidence, in-hospital 
mortality rate, and factors associated with mortality.

METHODS
This article adheres to the American Heart Association 
Journals’ implementation of the Transparency and Openness 
Promotion Guidelines (available online at http://www.ahajour-
nals.org/TOP-guidelines). The data that support the findings of 
this study are available from the corresponding author upon 
reasonable request.

Patient Selection and Eligibility
The study was conducted in adherence to the Declaration 
of Helsinki. Hospital ethics committee of the coordinating 
center (University Teaching Hospital – Ospedale di Circolo 
e Fondazione Macchi, Varese, Italy) approved the study and 
waived the need of written informed consent due to the retro-
spective nature of the study.

CVT admissions were systematically searched in the hos-
pital discharge regional databases of the regional Center for 
Health Statistics of Lombardy and Piedmont, in Northwestern 
Italy (14 820 000 inhabitants). The time of the analysis included 
CVT admissions between January 1, 2000, and December 31, 
2012. Patients with pyogenic and nonpyogenic CVT were con-
sidered and identified using the International Classification of 

Diseases, Ninth Revision, Clinical Modification codes (ICD-9-CM, 
codes: 325, 671.5, and 437.6). Hospitalized patients could be 
evaluated according to data collected in the regional databases 
of Lombardy and Piedmont. Only patients with a first episode 
of CVT were eligible.

The following variables were available for all patients: sex, 
date of birth, marital status, resident and hospital ZIP codes, 
date of hospital admission and discharge, hospital department 
of admission and discharge, diagnosis, length of hospital stay 
(in days), health status at discharge, one primary and up to 5 
secondary discharge diagnoses, and one primary and up to 4 
in-hospital diagnostic procedures codes. Any patient identi-
fier was not reported in the database, in compliance with the 
national privacy law and guidelines for Good Clinical Practice 
(revised version 2016).

To allow for the identification of multiple hospital admissions, 
every patient had an encoded identification number. Only the 
first hospital admission with a CVT diagnosis during the study 
period has been included in the database so as to exclude recur-
rences. Patients admitted to a hospital and then transferred to 
another hospital were counted as experiencing a single event.

The date of hospitalization is considered as the day of 
admission to the first hospital, while the diagnosis was defined 
by the discharging hospital. Since we did not have information 
before the year 2000, we excluded all events occurred during 
2000 and 2001. Patients hospitalized with a CVT diagnosis 
and a previous hospital admission with the same diagnosis in 
2000 and 2001 were not considered as incident cases and 
were excluded from the analysis.

Study End Points
The primary end point of this study was to estimate the inci-
dence of CVT and in-hospital mortality rate during the period of 
observation. Secondary end points included: (1) stratification of 
in-hospital mortality rate by sex; (2) stratification of in-hospital 
mortality rate by pyogenic versus nonpyogenic CVT; and (3) 
evaluation of predictors of in-hospital mortality among hospital-
ized patients with CVT.

Definition of Comorbidities
The burden of comorbidities for each patient was estimated 
in through the Charlson comorbidity index (CCI), a 17-item 
weighted score accounting for the number and the severity of 
comorbid diseases.10 The score was not adjusted for age.

Statistical Analysis
The distribution of continuous data was examined through the 
Kolmogorov-Smirnov test. Normal distribution is presented as 
mean±SD, whereas non-normal distribution is given as median 
and interquartile range.

Difference among continuous variables was tested using an 
unpaired Student t test or Mann-Whitney U test, as appropriate.

Annual incidence rates were calculated as the number of 
cases occurring in each study year over the total number of 
inhabitants of Lombardy and Piedmont (Italy). Sex-specific inci-
dence rates of CVT were also calculated. Age was stratified in 
5-year age categories dividing incidence cases of CVT by the 
population of the corresponding 5-year time period according 
to the databases of the Italian National Institute of Statistics.

Nonstandard Abbreviations and Acronyms

CCI	 Charlson comorbidity index
CFRs	 case-fatality rates
CVT	 cerebral vein thrombosis
ICD-9-CM	� International Classification of Diseases, 

Ninth Revision, Clinical Modification
ICH	 intracerebral hemorrhage
RR	 relative risk
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Incidence rate time trends across the study period (2002–
2012) were compared by sex using linear regression mod-
els and confirmed through log-transformed age-standardized 
rates. Each annual rate was adjusted for the overall number 
of incident cases.

In-hospital case-fatality rate (CFR) was calculated as the 
proportion of fatal cases during hospitalization over the total 
incident cases. Potential predictors of mortality were chosen 
among those considered clinically relevant and evaluated 
through a univariate logistic regression model: age, sex, CCI, 
intracerebral hemorrhage (ICH), and pyogenic versus nonpyo-
genic CVT. To avoid an underpowered analysis, all patients with 
a CCI≥4 were grouped together. A backward stepwise regres-
sion was used to evaluate independent risk factors for in-hos-
pital mortality. Relative risk (RR) and the corresponding 95% CI 
are presented for all variables.

Difference between each single item of CCI stratified by in-
hospital mortality was assessed by the Fisher exact test.

For all statistical analyses, a 2-sided P<0.05 was considered 
statistically significant. Statistical analyses were performed 
using STATA-12 (Stata Corp LP, College Station, Austin, TX), 
IBM SPSS Statistics for Mac, Version 26.0 (IBM CO, Armonk, 
NY), and GraphPad Prism, version 8.2 for Windows (GraphPad 
Software, La Jolla, CA; www.graphpad.com).

The study was conducted and reported based on the 
Reporting of Studies Conducted Using Observational 
Routinely Collected Data guidelines for observational stud-
ies.11 A completed checklist and flow diagram was reported in 
the Data Supplement.

RESULTS
General Characteristics of the Cohort
During the time of observation (2002–2012), 1718 
patients with CVT (511 in Piedmont and 1207 in 
Lombardy) were hospitalized. Pyogenic CVT was 810 
(47.1%). Two out of 3 patients of the study population 
were female (n=1147). Baseline patient characteristics 
are summarized in Table 1. Women were younger than 
men and men presented a higher burden of comorbidi-
ties (Table I in the Data Supplement).

The overall incidence of CVT across the study period 
was 11.6 per 1 000 000 inhabitants. Sex-specific inci-
dence was 7.8 per 1 000 000 inhabitants in males and 
15.1 per 1 000 000 in females (P<0.001). CVT incidence 
rate increased in females during the observation period 
(from 13.4 in 2002 to 20.5 per 1 000 000 inhabitants in 
2012, P=0.007; Figure 1A) mainly driven by an increased 
incidence in pyogenic CVT (P=0.001; Figure  1B). The 
incidence of nonpyogenic CVT in both sexes did not sig-
nificantly differ over time (Figure 1C).

The overall incidence of pyogenic and nonpyo-
genic CVT across the study period was 5.5 and 6.1 
per 1 000 000 inhabitants, respectively. Sex-specific 
incidence in pyogenic CVT was 3.7 per 1 000 000 
inhabitants in males and 7.1 per 1 000 000 in females 
(P<0.001). Sex-specific incidence in nonpyogenic CVT 
was 4.1 per 1 000 000 inhabitants in males and 7.9 per 
1 000 000 in females (P<0.001).

Among women, CVT incidence was higher in those aged 
40 to 44 years (27.0 cases per 1 000 000 inhabitants), 
whereas among men the highest incidence was found at 70 
to 74 years (15.4 per 1 000 000 inhabitants; Figure 2A). Inci-
dence rates of pyogenic and nonpyogenic CVT were higher 
in females aged 20 to 50, while it was similar in both sexes 
before and after that range of age (Figure 2B and 2C).

Clinical Outcomes
The median length of hospitalization was 12 (8–18) days, 
slightly higher among patients with pyogenic versus non-
pyogenic CVT (P=0.002, Table 2). During hospitalization, 
52 patients (3%) died, but no statistically significant dif-
ference was found neither between pyogenic and non-
pyogenic CVT nor between males and females (Table 2 
and Table I in the Data Supplement, respectively). A 
higher in-hospital mortality was observed with increasing 
CCI scores (P=0.003, Figure 3).

Concomitant ICH was detected in 134 patients (7.8%). 
Patients with ICH experienced higher mortality compared 

Table 1.  Baseline Characteristics of the Study Population

 
All CVT cases 
(n=1718)

Pyogenic CVT 
(n=810)

Nonpyogenic 
CVT (n=908) RR (95% CI) P value

Female sex, n (%) 1147 (66.7) 544 (67.2) 603 (66.4) 1.01 (0.95–1.08) 0.741

Age, y [IQR] 44 [32.7–60] 45 [34–62] 44 [30–58] … <0.001*

CCI [IQR] 1 [0–1] 1 [1–1] 0 [0–1] … <0.001*

CCI=0, n (%) 618 (35.9) 0 (0.0) 618 (68) 0.00 (0.00–0.00) <0.001*

CCI=1, n (%) 925 (53.8) 722 (89.1) 203 (22.3) 3.99 (3.52–4.51) <0.001*

CCI=2, n (%) 83 (4.8) 35 (4.3) 48 (5.2) 0.82 (0.53–1.25) 0.353

CCI=3, n (%) 64 (3.7) 39 (4.8) 25 (2.7) 1.75 (1.07–2.86) 0.026*

CCI≥4, n (%) 28 (1.6) 14 (1.7) 14 (1.5) 1.12 (0.54–2.34) 0.761

Trauma at hospital admission, n (%) 87 (5.1) 37 (4.6) 50 (5.5) 0.83 (0.55–1.26) 0.377

RR evaluated as pyogenic versus nonpyogenic CVT. CCI indicates Charlson comorbidity index; CVT, cerebral venous thrombosis; IQR, 
interquartile range; and RR, relative risk.

*Statistically significant P values.
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with those without it (7.5% [n=10] versus 2.7% [n=42]; RR, 
2.96 [95% CI, 1.45–6.04], P=0.003). No difference in the 
presence of ICH was observed neither between pyogenic 
and nonpyogenic CVT nor between males and females 
(Table 2 and Table I in the Data Supplement, respectively).

Using a multivariate logistic regression analysis, age 
(RR, 1.03 [95% CI, 1.02–1.05], P<0.001), CCI≥4 (RR, 
3.62 [95% CI, 1.25–10.50], P=0.018), and ICH (RR, 
2.81 [95% CI, 1.38–5.73], P=0.005) were positive inde-
pendent predictors of in-hospital mortality (Table 3).

A comprehensive description on the association among 
the occurrence of each item of the CCI with in-hospital 
mortality was reported in Table II in the Data Supplement.

DISCUSSION
The main findings of this study, based on a large data-
base from Northwestern Italy, are (1) a higher incidence 
of CVT compared with the one previously reported in 
the literature before 2000 and comparable findings 

A

B

C

Figure 1. Incidence rates of cerebral 
vein thrombosis (CVT) across the 
period of observation.
A, A statistically significant, progressive 
increase in CVT was observed in female 
individuals from 2002 to 2012 (P=0.007), 
while incidence rates remained stable 
among male subjects. B, A progressive 
increase in pyogenic CVT incidence 
over the time of observation was found 
in women (P=0.001) but not in men. C, 
Nonpyogenic CVT incidence did not show 
any statistically significant change over 
time neither in male nor in female subjects.D
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to population-based studies reported after 2000, (2) 
a more common occurrence of CVT in middle-aged 
women (40–49 years) and in older men (70–74 years), 
(3) an increased overall incidence across the time of 
observation (2000–2012) in women, and (4) a higher 

rate of in-hospital mortality among patients with con-
comitant ICH.

First reports derived from autopsy series dating back 
to few decades ago showed a CVT incidence ranging 
from 1 to 5 cases per 1 000 000 per year.1,3,5 Later on, 

A

B

C

Figure 2. Cerebral vein thrombosis (CVT) incidence across age groups.
A shows a net, higher incidence of CVT among women until the age of 40–49, with a progressive and slight increase observed among men until 
older age. B shows that the incidence of pyogenic CVT increases until the age of 40–49 in female individuals and then declines, while it remains 
quite stable among male subjects. C shows a stable higher incidence of nonpyogenic CVT in women from 20 to 54 years, while the incidence rate 
is stable in men across all age groups.

D
ow

nloaded from
 http://ahajournals.org by on A

ugust 22, 2021



Original





 C
ontribution








Rezoagli et al

6    November 2021� Stroke. 2021;52:00–00. DOI: 10.1161/STROKEAHA.121.034202

Incidence and Mortality in CVT

other clinical reports from different areas of the world 
described an increasing incidence, ranging from 12.3 
per 1 000 000 per year (ie, 2001–2004)12 to up to 15.7 
per 1 000 000 per year (ie, 2005–2011).13 Results from 
a population-based study performed in the Netherlands 
reported higher rates (13.2 cases per 1 000 000 per year 
between 2008 and 2010), with striking sex-related dif-
ferences.2 Incidence rates were 18.6 per 1 000 000 per 
year in women and 7.5 per 1 000 000 per year in men.2

A report from Finland recently confirmed data reported 
in a study conducted in the Netherlands: an overall inci-
dence rate of 13.3 per 1 000 000 per year (ie, 2005–2014) 
and also a different sex-related incidence of CVT. Such 
sex-related difference showed a higher CVT incidence in 
women younger than 55 years as opposed to a lower inci-
dence in those older than 55 years, compared with man 
of the same range of age that showed the exact opposite 
trend.14 In our study, the incidence rate was in line with the 
one reported by Coutinho et al2 and higher than previously 
reported, with a net prevalence of women. In addition, in 
our cohort, the increased incidence of CVT in women has 
been a consistent finding throughout the 10-year observa-
tion period, while the same has not been found in men. An 
explanation for this may be the progressive improvement 
of diagnostic techniques allowing for a prompt recognition 
of those cases presenting with early and minimal symp-
toms since CVT might present with a wide spectrum of 

symptoms.15 Another possible explanation might be the 
presence of sex-specific risk factors, such as the use of 
oral contraceptives3 and the higher proportion of milder 
symptoms, such as headache, at CVT onset in women.16

The highest incidence rates observed in our study 
occurred between 40 and 49 years in women and 
between 70 and 74 years in men. This is in line with recent 
data from patients with a first CVT episode showing that 
women were younger than men (39±15 versus 42±19 
in Porceddu et al17; 34 [25–47] versus 42 [33–57] in 
Coutinho et al16). The younger age of CVT incidence in 
women may be well explained by some known sex-based 
risk factors, such as pregnancy, puerperium, hormone 
replacement therapy, and oral contraceptives.16,17 In con-
trast, the incidence in older men might be explained by a 
higher risk of dehydration in such a selected population.5

An interesting finding from our database is the high 
number of pyogenic CVT (almost 50%). Infections involv-
ing central nervous system or the head (including ear, 
sinus, mouth, face, and neck) were recognized as a risk 
factors for CVT in 10% of patients diagnosed with CVT.9 
Ferro et al9 reported that 12.3% of patients presented 
with an underlying infection as risk factor for CVT and this 
number was in line with a previous study.18 Also in devel-
oping countries, the percentage of pyogenic CVT is not 
>20% of CVT cases.19 Borhani Haghighi et al,20 however, 
reported >80% of pyogenic CVT in their study. This finding 
may be due to coding errors leading to an overdiagnosis 
of pyogenic CVT or alternatively to an underreporting of 
nonpyogenic CVT.21 In light of all these findings, our data 
about pyogenic CVT may be explained by an increased 
ability in diagnosing this entity thanks to advancements in 
imaging techniques and to having acquired more data on 
this topic over the years.22 However, the high incidence 
of pyogenic CVT reported in our data should be consid-
ered with some caution as the diagnosis derived from ICD 
classification. For this reason, we cannot exclude an over-
representation of this entity since a thorough chart review 
was not possible with the available data.

CVT has a generally favorable outcome, with a mortality 
rate ranging from 1% to 4% for in-hospital mortality and 
8% to 10% during long-term follow-up.2,9,17,20,23–25 Most 
patients with a first CVT event experience a complete 
or partial recanalization that was associated with a good 
neurological outcome.26 However, CFR can be higher in 
the acute phase (around 4%) usually because of trans-
tentorial herniation following a large hemorrhage, diffuse 

Table 2.  Outcomes of the Study Population

 All CVT cases (n=1718) Pyogenic CVT (n=810) Nonpyogenic CVT (n=908) RR (95% CI) P value

Length of hospital stay, d [IQR] 12 [8–18] 11 [7–17] 13 [8–19] … 0.002*

In-hospital mortality, n (%) 52 (3.0) 22 (2.7%) 30 (3.3%) 0.82 (0.48–1.41) 0.479

ICH, n (%) 134 (7.8) 61 (7.5) 73 (8.0) 0.93 (0.68–1.30) 0.695

RR evaluated as pyogenic versus nonpyogenic CVT. CVT indicates cerebral venous thrombosis; ICH, intracerebral hemorrhage; IQR, interquartile range; RR, 
relative risk.

*Statistically significant P values.

Figure 3. In-hospital mortality rate according to Charlson 
comorbidity index (CCI).
A progressive increase in the percentage of dead patients was 
observed with increasing CCI score (P for χ2 test=0.003).
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brain edema, or multiple parenchymal lesions.23,25 In our 
cohort, we observed a CFR of 3% that confirms previously 
published data in European and extra-European coun-
tries.9,20,25,27 In addition, patients with ICH experienced a 
nearly 3-fold increased risk of in-hospital mortality com-
pared with those without ICH at the time of presentation. 
Although we do not have data about recovery from the 
acute event, ICH was described to potentially worsen the 
prognosis of patients with CVT, as reported either from 
European data by Dentali et al,25 or in a large multicenter 
study from the Middle-East.28 Indeed, we found that ICH 
was a strong predictor of in-hospital mortality along with 
age and CCI≥4, thus confirming previous data.20

Strengths and limitations must be acknowledged in our 
work. The strength of this study relies on the large number 
of patients included in the analysis that has been performed 
across a time-lapse of 10 years, thus allowing for a suffi-
ciently accurate evaluation of incidence, CFR, and mortality 
predictors of CVT. Limitations include the use of ICD-9-CM 
diagnosis codes that could not be validated by an internal 
cohort. This may have led to a poor sensitivity and specificity 
in capturing CVT, especially the pyogenic form. To reduce 
false-positive diagnoses, we only included patients with first 
and second codes related to CVT. Although CCI may yield a 
low sensitivity for younger patients, like those with CVT, this 
was not the case in our study as half of the patients aged 
40 or less (52.6%, n=380) presented a history of a cere-
brovascular accident with minor or no sequelae as well as 
transient ischemic attacks, thus largely fulfilling this point in 
the CCI score calculation. Due to the observational design 
of the study and the unavailability of data on treatments, 
thorough information on the clinical history of CVT—includ-
ing in and out of hospital events—may have been missed. 
Furthermore, we were not able to evaluate the impact of 
antithrombotic drugs on outcomes.

As for the trauma origin of CVT, we could solely 
describe the presence of a traumatic event at hospi-
tal admission but we could not be selective in terms of 
origin site (ie, head and neck). This might explain the 
higher proportion of trauma in our current findings com-
pared with other data reported from our group in the 
CEVETIS study.25

Finally, although the data we presented are based on 
a large sample size and include age, sex, comorbidities, 
and presence or absence of pyogenic CVT, they caught 
events occurred until 2012, thus they might not exactly 
reflect the current clinical picture of CVT. However, until 
very recently, therapeutic strategies have not changed 
over the last years, with the large majority of patients epi-
demiological study show a higher incidence of CVT com-
pared with previous findings, that progressively increased 
during the time receiving heparin (unfractionated or low 
molecular weight) followed by warfarin.

CONCLUSIONS
In conclusion, results deriving from this large of obser-
vation, especially in women. Prognosis was confirmed to 
be generally good, with low mortality, but ICH was found 
to greatly increase the CFR when present at the time of 
diagnosis. In addition, ICH, age, and CCI≥4 were found 
to independently predict in-hospital mortality. Finally, we 
reported a higher number of pyogenic versus nonpyo-
genic CVT, although this finding needs to be carefully 
considered due to the observational design of the study 
and to the ICD based diagnosis of CVT. Future prospective 
studies with long follow-up are warranted to investigate 
post-CVT disability, long-term mortality, and management 
of antithrombotic therapy. With regard to the latter, it is 
worth investigating whether direct oral anticoagulants 

Table 3.  Logistic Regression Analysis Evaluating Predictors of In-Hospital Mortality in 
Patients With CVT at Diagnosis

In-hospital mortality

All cases (n=1718)

Unadjusted Adjusted

RR (95% CI) P value RR (95% CI) P value

Age 1.03 (1.02–1.05) <0.001* 1.03 (1.02–1.05) <0.001*

Female (ref. male) 0.86 (0.50–1.51) 0.608   

CCI

  CCI=1 (ref. CCI=0) 1.29 (0.68–2.44) 0.436 0.86 (0.44–1.70) 0.667

  CCI=2 (ref. CCI=0) 1.60 (0.47–5.44) 0.455 0.92 (0.27–3.22) 0.900

  CCI=3 (ref. CCI=0) 2.76 (0.94–8.13) 0.066 1.73 (0.57–5.24) 0.335

  CCI≥4 (ref. CCI=0) 6.31 (2.22–17.92) 0.001* 3.62 (1.25–10.50) 0.018*

ICH 2.81 (1.44–5.48) 0.002* 2.81 (1.38–5.73) 0.005*

Pyogenic (ref. no.) 0.82 (0.48–1.41) 0.479   

Trauma at hospital admission 
(ref. no.)

0.75 (0.19–3.03) 0.686   

CCI indicates Charlson comorbidity index; CVT, cerebral venous thrombosis; ICH, intracerebral hemorrhage; and RR, 
relative risk.

*Statistically significant P values.
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may change the natural history of CVT since they have 
been poorly studied until now in this setting.29
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