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Abstract  

In March 2021 several cases of cerebral venous sinus thrombosis (CVST) accompanied by 

thrombocytopenia were reported that occurred within two weeks after immunization with a viral 

vector-based COVID-19 vaccine. This study aimed to assess the background incidence of 

CVST and CVST with concurrent thrombocytopenia in adults using anonymized claims data 

from 2015-2019 in Germany. The average annual CVST incidence was 1.9 per 100,000 

individuals (95%-CI 1.4-2.3). It was higher in women aged 18 to 59 years as compared to 

same-aged men. In contrast to the currently reported immunization-related cases, CVST was 

rarely associated with concurrent thrombocytopenia or death.  
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Introduction 

Vaccinations play a key role in the prevention of infectious diseases and in the control of the 

current COVID-19 pandemic. Due to the limited number of participants in clinical trials it is 

difficult to identify adverse events that are very rare. With the rollout of a new vaccine, adverse 

events might occur which were previously unknown or incompletely reported in licensure 

studies. A timely detection and investigation of potentially related adverse events is critical for 

maintainance of confidence in the vaccination program. Claims data can support the 

identification and evaluation of vaccine safety signals in the post marketing phase by providing 

the background incidence of conditions potentially related to vaccine-related adverse events.  

In March 2021 cases of cerebral venous sinus thrombosis (CVST), a rare form of a blood clot 

in the dural venous sinuses, were identified after immunization with a viral vector-based 

COVID-19 vaccine mainly in Europe. In Germany, 42 cases of CVST that occurred within 16 

days after administration of the first dose of the AstraZeneca COVID-19 vaccine (ChAdOx1 

nCov-19) were reported to the National Regulatory Authority as of 02 April 2021 (1). Among 

those, 23 were reported to be accompanied by thrombocytopenia and eight patients had died. 

At this point of time, approximately 2.9 million people had received ChAdOx1 nCov-19 in 

Germany. 

Since CVST can occur independent from vaccination, the number of cases observed in a 

specific population with vaccination needs to be compared to the number of cases expected 

to occur without vaccination (i.e. the background incidence). However, epidemiological data 

regarding the background incidence of CVST is scarce worldwide and lacking for Germany (3–

5). The aim of this study was to establish the background incidence of CVST and CVST with 

concurrent thrombocytopenia for various adult age-groups using anonymized claims data from 

Germany.  

Methods 

We used anonymized claims data from the InGef (InGef - Institute for Applied Health Research 

Berlin GmbH) research database to conduct annual retrospective cohort studies to estimate 



CVST incidence per 100,000 persons for each year between 2015 to 2019. The database 

includes anonymized longitudinal data from approximately eight million individuals insured in 

one of 60 German statutory health insurances (SHI) (mainly company or guild health 

insurances). The database has shown good accordance with the German population regarding 

measures of morbidity and mortality (6). For this study, a sample of four million insured 

individuals per year was drawn according to the age and sex distribution of the German 

population based on official national statistics (7). Approval by an institutional review board or 

Medical Ethics Committee was not required. To be included in the study patients had to be 18 

years or older and continuously observable in the respective year or until death. CVST cases 

were defined as hospitalizations with a primary or secondary hospital discharge diagnosis of 

CVST (ICD-10-GM I67.6). CVST cases with coexisting thrombocytopenia were defined as 

cases with concurrently documented thrombocytopenia (ICD-10 GM D69.3, D69.4, D69.5 and 

D69.6) as a primary or secondary discharge diagnosis. The number of CVST patients who 

died during their CVST-related hospitalization was used to assess in-hospital mortality.  

The incidence of CVST was calculated stratified by sex and age (age groups: 18-59 years; ≥ 

60 years, 18-29 years and ≥ 30 years, 18-55 years and ≥ 56 years,) by dividing the number of 

CVST cases by the number of adult SHI insured persons in the InGef research database in 

the respective age and sex stratum in each study year. The mean incidence rate for the total 

period between 2015 and 2019 was calculated by estimating the mean number of cases per 

year and dividing it by the mean number of persons at risk per year. Incidence is presented 

per 100,000 persons with 95%-confidence intervals (95%CI). The proportion of patients with 

concurrent thrombocytopenia and the in-hospital mortality were calculated relative to the total 

number of CVST patients per year.  

Results 

Approximately 3.2 million adult persons per year were included in the analysis. In this 

population, a mean annual CVST incidence of 1.9 per 100,000 individuals at risk (95%CI 1.4-

2.3) (Table 1) was observed between 2015 to 2019. Extrapolated to the total German adult 



population this amounts to approximately 1,300 cases per year. CVST was more common in 

women aged 18 to 59 years as compared to same-aged men. In this age group, CVST 

incidence was 2.4 / 100,000 (95%CI 1.5-3.4) in women and 1.0 / 100,000 (95%CI 0.4-1.7) in 

men. In individuals aged 60 years and older, CVST incidence was similar in women and men. 

Incidence estimates for various age-strata are shown in Table 1. 

The number of individuals with CVST in combination with thrombocytopenia varied between 0 

and 2 per year between 2015 and 2019. In the same period, the in-hospital mortality in CVST 

patients varied between 0 % (n=0) in 2016 and 7.7% (n=4) in 2015 (Table S1). No differences 

between women and men or between different age groups were found regarding the 

concurrent occurrence of thrombocytopenia or in-hospital mortality (data not shown).  

Discussion 

Based on anonymized German claims data of about 3.2 million individuals, we estimated a 

CVST incidence of 1.9 per 100,000 persons at risk per year. Previous studies from Norway, 

the Netherlands and Australia reported CVST incidence rates of 1.3-1.8 / 100,000 persons at 

risk (3–5). In individuals aged 18 to 59 years, women were more than twice as likely to be 

treated due to CVST than men. Coutinho et al (4) also reported a higher CVST incidence in 

women between 31 and 50 years, whereas Devasagayam et al (5) did not find a higher risk in 

females of reproductive age.  

In our study CVST cases with concurrent thrombocytopenia occurred very infrequently. 

Between 0 and 2 cases per year (i.e. up to 3% of the CVST cases) were observed in the study 

population. To our knowledge, no studies have previously reported population-based 

epidemiologic data on the background incidence of CVST with concurrent thrombocytopenia.  

The in-hospital mortality in this study varied between 0.0 % and 7.7 %, which is in line with 

previously published mortality rates. Haghighi et al (8) reported a mortality of 4.4% and 

Coutinho and colleagues (9) showed that CVST mortality has declined over the years to less 

than 10% in 2010. As of 02 April 2021, 19% (n=8) of the patients with CSVT following 

immunization with ChAdOx1 nCov-19 had died in Germany (1).  



A limitation of our study is that the number of observed CVST with concurrent 

thrombocytopenia as well as the number of deceased patients were rather low. Hence the 

reported results must be interpreted with caution and could also reflect underreporting in 

clinical practice.  

Our data are intended to support decision-makers and regulators in the vaccination field to 

identify and interpret safety signals and to decide on the best use of the recently licensed 

COVID19 vaccines. The observed accumulation of CVST cases within 16 days post ChAdOx1 

nCov-19 vaccination in combination with the atypical presence of thrombocytopenia and high 

mortality strengthens the assumption that a part of the currently immunization-related CVST 

cases represents a previously unknown disease entity, which has been suggested to be called 

vaccine-induced immune thrombotic thrombocytopenia (VITT) (10).  

  



Keypoints 

• The incidence of CVST was 1.9 per 100,000 persons at risk per year between 2015 

and 2019. 

• CVST was more common in women aged 18-59 years, than in same-aged men. 

• The concurrent occurrence of CVST and thrombocytopenia was rare and CVST-

related in-hospital mortality was low. 

• The atypical presence of thrombocytopenia and the high mortality in immunization-

related CVST cases strengthen the assumption that a part of these CVST cases 

represents a new disease entity (vaccine-induced immune thrombotic 

thrombocytopenia – VITT). 
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Table 1 CVST incidence per 100.000 persons at risk – stratified by age group and sex 

Age group Sex N at risk n n / 100.000  
(95% CI) 

Adults (≥ 18 years)  female 1,678,377  38 2.3 (1.5-3.0) 

male 1,584,009  23 1.4 (0.8-2.0) 

total 3,262,386  61 1.9 (1.4-2.3) 

18 - 59 years female 1,024,324  25 2.4 (1.5-3.4) 

male 1,052,556  11 1.0 (0.4-1.7) 

total 2,076,880  36 1.7 (1.2-2.3) 

≥ 60 years female 654,053  13 2.0 (0.9-3.0) 

male 531,453  12 2.2 (1.0-3.5) 

total 1,185,506  25 2.1 (1.3-2.9) 

18 to 29 years female 230,954  6 2.6 (0.5-4.7) 

male 245,967  2 0.8 (0.0-1.9) 

total 476,921  8 1.7 (0.5-2.8) 

≥ 30 years female 1,447,424  32 2.2 (1.4-3.0) 

male 1,338,042  21 1.6 (0.9-2.2) 

total 2,785,465  53 1.9 (1.4-2.4) 

18 to 55 years female 903,224  23 2.5 (1.5-3.6) 

male 931,623  10 1.1 (0.4-1.7) 

total 1,834,846  33 1.8 (1.2-2.4) 

≥ 56 years female 775,154  15 1.9 (1.0-2.9) 

male 652,386  13 2.1 (1.0-3.3) 

total 1,427,540  28 2.0 (1.2-2.7) 

N number of individuals at risk; n number of individuals with a hospital main or secondary discharge diagnosis of CVST; n / 

100.000 incidence rate per 100.000 persons at risk; 95% CI – Confidenceintervall 

 

  



Table S1 – Number of CVST patients and a concurrent thrombocytopenia and number of patients deceased during a 

hospitalization with CVST per calendar year relative to the number of CVST events per calendar year 

  I67.6 + (D69.3, D69.4, D69.4, D69.6) 
n (%) 

In hospital mortality 
n (%) 

2015 1 (1.9 %) 4 (7.7 %) 

2016 0 (0.0 %) 0 (0.0 %) 

2017 0 (0.0 %) 3 (4.9 %) 

2018 2 (3.1 %) 2 (3.1 %) 

2019 1 (1.4 %) 4 (5.8 %) 

n number of patients; % - proportion relative to the total number of CVST cases per year 

 

 


