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Abstract

Recurrent venous thromboembolism (VTE) is a common disorder, but the incidence of 
recurrent VTE within a defined population has never been formally assessed. The aim 
of this cohort-study was to determine the incidence of acute recurrent VTE in a defined 
population.

All patients with an objectively confirmed acute recurrent VTE in the selected period, 
January 2003 until December 2007 who were registered at the Thrombosis Service in the 
region of Leiden were identified. Medical records of included patients were reviewed for 
demographic characteristics and risk factors and questionnaires were sent to all poten-
tial study patients who were alive. The incidence was stratified by age and sex.

A total of 516 patients were identified with recurrent VTE within the 5 year study 
period in a defined population of 513,143 inhabitants. The overall incidence of recurrent 
VTE was found to be 0.22 per 1000 inhabitants per year. The incidence of recurrent deep 
venous thrombosis, pulmonary embolism and arm vein thrombosis were respectively 
0.13, 0.08 and 0.008 per 1000 per year. The incidence was different between men and 
women; 0.24 per 1000 male inhabitants per year and 0.20 per 1000 female inhabitants 
per year respectively. The most frequent risk factor associated with recurrent VTE was 
malignancy (16%).

The incidence of recurrent VTE in a defined urban population is 0.22 per 1000 inhabit-
ants per year.
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INtroduction

Venous thromboembolism (VTE) consisting of deep venous thrombosis (DVT) and 
pulmonary embolism (PE) is a common disorder with an incidence of 1.2-1.8 per 1000 
inhabitants per year.1,2 The reported incidence of DVT varies between 0.48 and 1.6 
per 1000 per year 2-4 and 0.2-0.69 per 1000 per year for PE 2,5 The two-year cumulative 
incidence of recurrent VTE has been reported to be 17.5% after a first DVT and 17.3% 
after a first PE.6,7 Patients with symptomatic VTE have a high risk for recurrent VTE that 
persist for many years, with a risk of recurrence after 5 years of 20-25%.8 The risk profile 
differs between first and recurrent events. Risk factors associated with a higher risk of 
a recurrent VTE are e.g. male sex and cancer.9,10 Patients with VTE provoked by surgery, 
trauma, immobilization, pregnancy or female hormone intake or patients with arm vein 
thrombosis are at low risk of a recurrent event.9,10 However whether patients with a pul-
monary embolism have a higher risk of recurrence than patients with DVT is uncertain.11

Although studies have reported on the cumulative incidence of recurrent VTE after 
a first event, no study has specifically assessed the incidence of recurrent VTE in a well-
defined urban population. The epidemiology in this group of patients is of particular 
interest because of implications for prevention of morbidity and mortality, and manage-
ment with consequences of the indication for prolonged anticoagulant therapy. The aim 
of this study is to determine the incidence of recurrent VTE in a well-defined general 
population (the region of Leiden, The Netherlands) and to assess this incidence accord-
ing to age and gender.

Methods

Data sources

For the determination of the incidence of recurrent VTE, all consecutive patients with 
a confirmed recurrent VTE who received anticoagulation treatment for this recurrent 
episode in the period January 1st 2003 until December 31st 2007 in the region of Leiden 
were identified.

In The Netherlands, all patients who have a (recurrent) VTE event are referred to local 
Thrombosis Services. All potential patients with recurrent VTE were identified from the 
database of the Thrombosis Services Leiden by the following methods: 1) patients who 
were registered as ‘recurrent VTE’ by the treating physician during the study period; 2) 
patients who were already registered prior to the study period for a VTE event and were 
registered for a new VTE event (i.e. the recurrent event) the study period 3) all patients 
registered as VTE with long term or indefinite treatment were identified and reviewed if 
they had a prior VTE event.
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Medical records of all potential study patients were reviewed and in addition, ques-
tionnaires were sent to all patients who were alive at June 1st 2010. A second question-
naire was sent to the non-responders.

A recurrent episode of VTE, i.e. PE, DVT and/or arm vein thrombosis was defined as 
a recurrent thrombotic event requiring anticoagulant treatment according to the at-
tending physician and proven by compression ultrasonography, CT-scan, ventilation 
perfusion scintigraphy or contrast venography. Patients who presented with both DVT 
and PE were classified as having PE. Patients were included in case of an objectively 
confirmed acute recurrent VTE during the 5 year study period and if they lived in the 
Leiden district on date of the recurrent VTE episode. The study was approved by the 
local Ethics Committee.

Data collection

All potential study patients were evaluated in the civil registration system whether 
they were alive at time of sending the questionnaires and in addition the date of death. 
Medical records and questionnaires of all patients were reviewed for demographic 
characteristics, risk factors and information about the recurrent and previous VTE events 
(e.g. date of VTE events, type, location and duration of oral anticoagulant therapy) and if 
applicable the cause of death.

Recurrent VTE events were included, independent of the type of previous VTE event 
(e.g. also PE after a DVT episode). The database was checked for double entry and in case 
a patient had more recurrent events during the study period only the first episode was 
considered for inclusion.

Unprovoked VTE was defined in case of the absence of immobilization more than 3 
days, surgery or a recent long flight, plaster cast of the lower extremity, active malignan-
cy, pregnancy or postpartum period, use of oral contraceptive or hormone replacement 
therapy and the presence of a central venous catheter in case of arm vein thrombosis.12

Study outcomes and statistical analysis

The primary outcome of the study was the incidence of recurrent VTE (PE, DVT and arm 
vein thrombosis) in the Leiden region between January 1st 2003 and December 31st 2007.

In addition, age and sex-specific incidence rates of recurrent VTE were calculated.
Annual incidence rates (per 1000 inhabitants) were calculated as the number of 

patients with recurrent VTE occurring during the 5-year study period divided by the 
number of inhabitants of the Leiden District with corresponding 95% confidence inter-
vals (CI). The Thrombosis Service Leiden covers a well described population of 513143 
inhabitants, estimated by the National Institute of Statistics, a national registry in which 
the age and gender of all inhabitants of the Netherlands are registered.
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All continuous variables are expressed as mean (standard deviation) and categorical 
data given in proportions and percentages. Mean values and frequencies were com-
pared using Student’s t-test and Pearson chi-square test, respectively. Analyses were 
performed using SPSS version 16.0 (SPSS Inc, Chicago, Ill).

Results

Between January 1st 2003 and December 31st 2007, 640 potential patients were identi-
fied with recurrent VTE episode in the Leiden region and medical records were reviewed. 
Among these potential patients, 128 patients (23%) died and questionnaires were sent 
to the remaining 512 patients. Of these patients 59 declined participation and 67 did not 
respond after two sent questionnaires.

After review of the questionnaires and medical records of the 640 potential patients, 
79 patients were excluded from further analysis because they did not live in the Leiden 
region at time of the recurrent event or because no recurrent event occurred during the 
study period. Finally, 561 patients were left for inclusion in the analysis. Data to calculate 
the primary endpoint (presence of recurrent DVT, PE or arm vein thrombosis) were avail-
able in all 561 patients.

Clinical characteristics of patients with recurrent VTE.

In a total population of 513143 inhabitants, 561 patients had a recurrent VTE event dur-
ing 5 years, the total incidence of recurrent VTE was therefore 0.22 per 1000 inhabitants 
per year. The clinical characteristics of the 561 patients with recurrent VTE are summa-
rized in Table 1. The mean age of the cohort was 59.79 ±16.6 years (range 15-95) with 
more males (53% versus 47%). In 346 patients (62%) the recurrent event was an isolated 
DVT, in 195 (35%) a PE (including 13 patients with also DVT of the lower limbs) and in 
20 patients (3.6%) an arm vein thrombosis (including one patient with concomitant DVT 
of the lower extremity). The incidence of recurrent deep venous thrombosis, pulmonary 
embolism and arm vein thrombosis were therefore 0.13, 0.08 and 0.008 per 1000 inhab-
itants per year respectively.

The incidence rates increased steadily with age for both sexes (Figure 1). Overall the 
incidence was different between men and women; for men, 0.24 per 1000 male inhabit-
ants per year (95% CI 0.236-0.244) and 0.20 per 1000 female inhabitants per year (95% 
CI 0.197 -0.204) for women. Men had higher incidence rates compared to women above 
45 years of age (Figure 1). Deep vein thrombosis accounted for the majority (44-69%) of 
recurrent VTE in all age categories (Figure 2).

Presence of risk factors was known in 431 patients (77%). In these patients the recur-
rent event was provoked in 35%. The most frequent risk factor associated with recurrent 
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Table 1. Patient characteristics of the 561 included patients.

Characteristic Value

Male, n (%) 300 (53)

Recurrent event

Age, mean (SD), y 60 (17)

Deep vein thrombosis 59 (16)

Pulmonary embolism 61 (17)

Arm vein thrombosis 54 (18)

Number of recurrent VTE events (%)

One recurrent event 447 (80)

Two recurrent events 94 (17)

More than two recurrent events 20 (3.6)

Site of recurrent event

Deep vein thrombosis, n (%) 346 (62)

Pulmonary embolism, n (%) 195 (35)*

Arm vein thrombosis, n (%) 20 (3.6)**

Years since previous event, mean (SD), y 5.0 (6.5)

Risk factors#

Provoked event, n (%) 152 (35)

- recent surgery, n (%) 31 (20)

- immobilization, n (%) 30 (20)

- estrogen use, n (%) 26 (17)

- pregnancy, n (%) 5 (3.2)

- long flight, n (%) 8 (5.3)

- central venous catheter, n (%) 2 (1.3)

- active malignancy, n (%) 71 (47)

Idiopathic event 279 (65)

Mortality

1 year after recurrent VTE event, n (%) 55 (9.8)

2 year after recurrent VTE event, n (%) 73 (13)

Previous event

Age, mean (SD), y 55 (17)

Site of previous event

Deep vein thrombosis, n (%) 360 (64)

Pulmonary embolism, n (%) 182 (32)***

Arm Vein thrombosis, n (%) 18 (3.2)

Risk factors±

Provoked event, n (%) 128 (33)

Idiopathic event, n (%) 261 (67)

# presence of risk factors of the recurrent event known in 431 patients; ± presence of risk factors of the previ-
ous event was known in 389 patients. * including 13 patients with concurrent DVT. ** including one patient 
with concurrent DVT of the leg. ***including 31 patients with concurrent DVT of the leg. n: number; SD: 
standard deviation; VTE: venous thromboembolism.
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VTE was malignancy (16% of 431), most commonly hematologic (20%), gastrointestinal 
(15%), breast (15%), lung (15%), gynecological (10%) and prostate (10%) malignancies. 
The 1 and 2 year mortality rate were 9.8% and 13% respectively (Table 1). The cause of 
death was registered by the Thrombosis Service Leiden in 81 patients (63%) None of the 
known causes of deaths were attributed to venous thromboembolic events, 43 (53%) 
died of malignancy, 14 (17%) patients due to cardiovascular causes and 3 patients died 
of a fatal bleeding during anticoagulant therapy.

Figure 1. Age distribution, stratified by gender

Figure 2. Age distribution, stratified by type of recurrent VTE event
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The majority (80%) of the patients had one recurrent VTE episode, 17% had two recur-
rent events and 3% of the patients had more than two recurrent events (Table 1). In 38 
patients (6.8%), the recurrent VTE event occurred during anticoagulant treatment, 47% 
of these patients had active malignancy.

Comparison to the previous VTE event

The recurrent VTE events occurred after a mean of 5.0 years (SD 6.5) after the previous 
VTE event. When stratified into years after the previous VTE event, a strong decline was 
found with the years, and 43% of the recurrent events occurred within two years (Figure 
3). The percentage of patients with an active malignancy was higher during the first two 
years than after. The type of the previous event did not differ from the recurrent events; 
64% had a DVT, 32% PE and 3.2% had arm vein thrombosis.

Data on the presence of risk factors of the previous thrombotic event were available in 
389 patients (69%). The percentages of provoked versus idiopathic previous VTE event in 
these patients, were similar to the recurrent VTE events as well, 33 and 67% respectively.

In patients with a previous DVT, recurrent DVT occurred more often (80%) than PE 
(19%). The same effect was found after initial PE, the risk for recurrent PE was 69%, while 
30% of the patients had a DVT. (Figure 4).

 

Figure 3. Time between recurrent and previous VTE event. The graph shows the times (years) between the 
recurrent and previous event in. The number in each column indicates the total number of events in time 
period. In 12 patients the time between previous and recurrent event was unknown.
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Discussion

This study was performed in a well-defined region and showed an overall annual in-
cidence of recurrent VTE of 0.22 per 1000 inhabitants with significant more recurrent 
events occurring in male patients. The results of our study are consistent with previ-
ous studies showing that the majority of recurrences occur in the first two years after 
the previous event and the incidence of recurrent DVT was one and half times higher 
than the incidence of recurrent PE and the incidence of recurrent arm vein thrombosis 
was rare with an incidence of 0.008 per 1000 inhabitants per year.13 We also confirmed 
earlier findings in that patients with a previous DVT were more likely to have a DVT as 
a recurrent event than PE, and patients with a previous PE were more likely to develop 
a recurrent PE.14 An explanation could be that a residual thrombosis is regarded as a 
recurrent event. The diagnosis of recurrent VTE is often difficult, because of the pres-
ence of persistent thrombotic abnormalities after a first VTE event. In patients with a 
proximal DVT persistent vein abnormalities are present in 80% and 50% of patients at 
3 months and 1 year.15,16 Therefore, when a patient presents with a suspected recurrent 
event, it can be difficult to determine whether this represents new disease or a residual 
abnormality. Furthermore, residual thrombosis might be a mechanical risk factor, which, 
by obstructing blood flow, facilitates recurrent thrombosis due to local stasis. However 
studies showed lower risk of recurrent ipsilateral DVT than contralateral recurrence.16,17

 

Figure 4. Type of recurrent VTE event versus type of previous VTE event. The graph shows the type of 
recurrent VTE event (DVT, PE, or arm vein thrombosis) versus type of the previous VTE (DVT, PE, arm vein 
thrombosis). The number in each column indicates the total number of events in each group. In one patient 
the type of previous event was not known
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In our study we found an incidence rate increasing with age and a significantly higher 
incidence among men above 45 years of age. Similar as the results in population-based 
and autopsy studies which have shown that acute VTE occurs predominantly in the 
middle-aged and elderly people and showing exponential increase with age.18 An expla-
nation could be that women below 45 years of age are more exposed to risk factors like 
pregnancy and use of hormonal therapy (i.e. oral contraceptives and hormonal replace-
ment therapy). Nevertheless the absolute recurrence numbers were low at younger 
age. Furthermore as mentioned in previous studies men have a higher risk for recurrent 
VTE events than women.9,10 This study contained a very large cohort of patients with 
recurrent VTE and is the first that reports on the absolute incidence of recurrent VTE in 
a defined population instead of cumulative incidence. This is of importance because 
patients with recurrent VTE receive prolonged anticoagulation, with associated risks 
and costs. Absolute incidence numbers reflect the impact of the disorder in the general 
population without the limitation of duration of follow-up to find recurrent events. The 
Dutch Thrombosis Service has a well described coverage area and patients with a (recur-
rent) VTE from the Leiden region are all (with only a few exceptions) registered at the 
Thrombosis Services. Both patients who received their diagnosis in hospital as patients 
who were diagnosed by their general practitioner were included in this analysis. Patients 
who developed a recurrent VTE during anticoagulant treatment were registered again 
and could therefore not be missed. Furthermore, all included cases were confirmed by 
objective tests.

This study has some limitations. We performed a retrospective analysis, which can be 
subject to various biases. Nevertheless, data to calculate our primary endpoint were avail-
able in all patients and information of the secondary endpoint, including the presence 
of risk factors, were available in 77% of the cohort. Patients who died in the hospital after 
diagnosis and patients who receive only heparin treatment were not included. During 
the study period patients with malignancy were treated with oral anticoagulant therapy 
instead of low molecular weight heparin  as is currently recommended in this group 
of patients. In our study 16% of the patients had a malignancy; this percentage does 
not indicate that patients with malignancy were missed. The diagnostic management 
of recurrent VTE is difficult, because of the non-specific clinical symptoms of recurrent 
VTE, which could be attributed to chronic symptoms of a previous event and therefore 
under recognized. Furthermore imaging of recurrent VTE has limitations. It is difficult to 
distinguish a residual from an acute new thrombosis as mentioned above. Criteria for 
suspected ipsilateral recurrent DVT have been established,19 but these are lacking for 
patients with suspected recurrent PE or suspected recurrent arm vein thrombosis. Ad-
ditionally a recent study showed that in 32% of the patients with a suspected ipsilateral 
recurrent DVT the diagnosis could not be established based on these criteria.20 Finally 
searching for isolated distal DVT was not routinely performed by all radiologists and 
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could therefore have led to an underestimation of the incidence of DVT. In our study we 
were not able to distinguish an isolated distal DVT from proximal DVT due to the lack 
of reported information about the location of DVT. However, the diagnostic value of 
isolated distal DVT is still a matter of debate.

In conclusion, this study identified an incidence of recurrent VTE of 0.22 per 1000 
inhabitants per year with higher incidence in men than women and confirmed that the 
majority of recurrent events occurred within two years. These factors should be taken 
into account with risk stratification and knowledge of this figure is important because of 
the major consequences of prolonged anticoagulant therapy, morbidity and mortality 
for this group of patients.
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