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Introduction

Venous thromboembolism (VTE) is a serious and often life-threatening disease, which presents as deep venous thrombosis and/or pulmonary embolism. Patients with symptomatic VTE have a considerable risk of recurrent VTE, which persists for many years [START_REF] Palareti | Predicting the risk of recurrence of venous thromboembolism[END_REF].

In developed countries the incidence of VTE ranges between 1-2 per 1000 persons per year. [START_REF] Anderson | A population-based perspective of the hospital incidence and case-fatality rates of deep vein thrombosis and pulmonary embolism. The Worcester DVT Study[END_REF][START_REF] Nordstrom | A prospective study of the incidence of deep-vein thrombosis within a defined urban population[END_REF] The incidence of a first-time VTE increases exponentially with age: ranging from a very low rate (0.05 per 1000 persons per year) among children aged 15 years to a rate of 5 per 1000 persons per year among individuals older than 80 years of age. [START_REF] Kyrle | The risk of recurrent venous thromboembolism in men and women[END_REF] Two-thirds of first-time episodes of deep venous thrombosis (DVT) occur in connection with external factors, such as surgery, immobilization or trauma [START_REF] Kyrle | Deep vein thrombosis[END_REF]. In women, pregnancy, puerperium and oral contraceptives (OC) represent further risk factors. In addition, demographic risk factors for first VTE as well as for recurrent events are known, such as advanced age [START_REF] Schulman | Post-thrombotic syndrome, recurrence, and death 10 years after the first episode of venous thromboembolism treated with warfarin for 6 weeks or 6 months[END_REF][START_REF] Eichinger | Symptomatic pulmonary embolism and the risk of recurrent venous thromboembolism[END_REF], obesity [START_REF] Garcia-Fuster | Long-term prospective study of recurrent venous thromboembolism in patients younger than 50 years[END_REF], cancer and male sex [START_REF] Kyrle | The risk of recurrent venous thromboembolism in men and women[END_REF]. Some clinical factors are known to increase the risk of recurrence, e.g. first manifestation as pulmonary embolism (PE) [START_REF] Eichinger | Symptomatic pulmonary embolism and the risk of recurrent venous thromboembolism[END_REF].

Estimates on mortality after VTE vary considerably. Short-term mortality (30 and 90 days after VTE) varies from less than 3 to 5 % for DVT and from 6 to 23 % for PE. Less is known about long-term survival rates. Long-term survival rates reported thus far vary from 61 to 75 %. [START_REF] Anderson | A population-based perspective of the hospital incidence and case-fatality rates of deep vein thrombosis and pulmonary embolism. The Worcester DVT Study[END_REF][START_REF] Kniffin | The epidemiology of diagnosed pulmonary embolism and deep venous thrombosis in the elderly[END_REF]. Factors influencing the survival rate in thrombosis patients are as follows: time since onset of thrombosis [START_REF] Naess | Incidence and mortality of venous thrombosis: a population-based study[END_REF], age [START_REF] Douketis | The risk for fatal pulmonary embolism after discontinuing anticoagulant therapy for venous thromboembolism[END_REF], idiopathic thrombosis [START_REF] Naess | Incidence and mortality of venous thrombosis: a population-based study[END_REF][START_REF] Douketis | The risk for fatal pulmonary embolism after discontinuing anticoagulant therapy for venous thromboembolism[END_REF] and, most importantly, cancer [START_REF] Naess | Incidence and mortality of venous thrombosis: a population-based study[END_REF][START_REF] Flinterman | Recurrent thrombosis and survival after a first venous thrombosis of the upper extremity[END_REF]. Studies comparing survival rates of patients with a history of thrombosis to the survival of the general population are scarce and show considerable variability [START_REF] Naess | Incidence and mortality of venous thrombosis: a population-based study[END_REF][START_REF] Flinterman | Recurrent thrombosis and survival after a first venous thrombosis of the upper extremity[END_REF][START_REF] Heit | Predictors of survival after deep vein thrombosis and pulmonary embolism: a population-based, cohort study[END_REF].

The aim of our study was to investigate the long-term survival rate in patients with a history of DVT and/or PE who were referred to our department for coagulation testing, and to evaluate the relative survival of these patients in comparison to the general Austrian population. We also assessed long-term survival according to the etiology of VTE (spontaneous or following a triggering event) and to the site of thrombosis.

Patients and methods

Patients

All patients with a history of VTE who were investigated at our out-patient department for routine thrombophilia testing between September 1, 1994 and December 31, 2007, were included in the study. All VTE events had occurred at least three months prior to their first visit at our department and not earlier than 1980. VTE had always been confirmed by objective methods, such as phlebography, plethysmography, duplex ultrasonography, perfusion ventilation lung scan or computed tomography. We included neither patients with active cancer at time of referral, nor patients with asymptomatic PE, nor patients with an isolated visceral vein thrombosis (e.g. thrombosis of the Vv. mesentericae or V. portae) in our study. The minimum age of our patients at time of inclusion was 14 years.

Overall, 4958 patients with a history of DVT or PE were seen at our outpatient department within the study period. 1749 patients were not included in the analysis due to the following reasons: 297 were not eligible due to active cancer, 936 due to acute VTE (VTE < 3 months ago), 214 because their first venous thromboembolic event occurred before 1980, 40 due to isolated visceral thrombosis, 262 because their VTE was diagnosed only clinically or PE was asymptomatic.

Regarding treatment definitions, short-term oral anticoagulation (OAC) was defined as treatment with vitamin-K-antagonists after the first DVT or PE for up to 6 months after the event, long-term treatment was defined as treatment beyond 18 months after the initial DVT or PE.

All VTEs were classified as secondary or idiopathic. An event was regarded as secondary, when at least one of the following factors was present: trauma, surgery, marked immobility (e.g. cast, prolonged bed confinement due to an acute illness, long-distance travel), pregnancy (peri-and postpartal) or Caesar-ean section within the last 6 weeks or use of oral contraceptives. An event was classified as idiopathic when none of the above-mentioned factors was recorded in the patient history.

Methods

A retrospective survival analysis of the above-mentioned patients for the period September 1, 1994 to December 31, 2008 was performed. The present study was approved by the ethics committee of the Medical University of Vienna.

Patient data was derived from the detailed and structured medical records made at each patient's visit to our outpatient department. A physician reviewed all medical records in order to confirm the cases. Patients for whom the information on the duration of OAC following their first VTE was incomplete were contacted by telephone or mail to obtain the missing information.

In addition to patient file information, data on the mortality of our patients was obtained from the Austrian Central Death Register, which is recorded, maintained and updated by Statistics Austria [14]. Causes of death were coded according to the International Classification of Diseases (ICD versions 9 and 10, respectively). Data on the overall mortality of the general Austrian population was also obtained from Statistics Austria.

Statistical analysis

The survival of our patients was estimated and summarized using the Kaplan-Meier method [START_REF] Kaplan | Nonparametric-estimation from incomplete observations[END_REF].

After adjustment for age, gender and calendar period, the patient survival rates were compared with those of the general Austrian population using relative survival methods [START_REF] Dickman | Regression models for relative survival[END_REF]. Calculations were made in SAS and SAS macros provided by Dickman et al. [START_REF]Estimating and modelling relative survival using SAS[END_REF].

Regarding the delineation of cumulative survival and cumulative relative survival rates, the overall considered time period covers 14 years. However, we have chosen a period of only 10 years for calculating the given cumulative (relative) survival rates and for the p-values, because only few events occurred thereafter, and the confidence intervals beyond this point were wide, making a clear interpretation difficult.

Results

Patient characteristics

In total, 3209 patients were included in the present study, of whom 40 % were men (n = 1280). The mean age of our patients at time of inclusion, i.e. when visiting our department for coagulation testing, was 46.2 years (range 14 -89 years). Table 1 displays the characteristics of all included patients.

Median time interval between the first DVT or PE and the investigation at our department was 14 months (interquartile range (IQR) 6 -71 months). For 97 % of all patients (n = 3101) information was available regarding duration of anticoagulation following their initial VTE. Of these patients, 1682 (52.4 %) had short-term anticoagulation (< 6 months) with vitamin-K-antagonists or low molecular weight heparin, 881 (27.5 %) had anticoagulation between 6 and 18 months and only 538 patients (16.8 %) had long-term anticoagulation with vitamin-K-antagonists for > 18 months after the first DVT or PE. At the time of study inclusion, 1178 patients (36.7 %) had OAC therapy.

The median follow-up time between the first visit at our clinic for routine coagulation screening and 12/2008 or death was 6.6 years.

Survival in the patient population

During the entire analysis period, i.e. between September 1, 1994 and December 31, 2008, a total of 169 patients died, of whom 47 % (n = 79) were men. Regarding the specific causes of death, see table 2. The mean age at death was 69 years (IQR 59 -81 years).

Regarding death due to VTE, the eight cases of VTE were definite PE in six cases and possible PE (sudden death of undetermined cause) in two cases. The six cases of bleeding were intra-cerebral haemorrhages in three cases, and bleeding of an ulcus duodeni, coagulopathy of unknown origin and rupture of an aortic aneurysm in one case each.

Myocardial infarction, cardiac insufficiency, atherosclerosis, cardiomyopathy and hypertensive heart disease were grouped to "cardiovascular causes / heart failure".

"Pulmonary" causes of death (apart from PE) were chronic obstructive pulmonary disease and emphysema. "Renal" causes were (chronic) renal insufficiency and nephritic syndrome.

Cumulative survival rates are depicted in Figures 1a -1d. The cumulative survival in the total study population was 0.97 after 5 years and 0.87 after 10 years. The cumulative survival rate of men indicated a significant decrease when compared to that of women (p = 0.01), the probability of survival in men and women was 0.96 and 0.97 after 5 years and 0.91 and 0.93 after 10 years. Regarding triggering factors, the lowest survival was found in patients with spontaneous VTE (cumulative survival after 10 years = 0.88, 95% CI 0.85 -0.90), as opposed to 0.94 (95% CI 0.91 -0.96) in patients with VTE following trauma or surgery; in those with VTE following another triggering event it was 0.94 (95% CI 0.88 -0.97), whereas in patients under oral contraceptives or hormone therapy or in patients with VTE during pregnancy or peripartal the cumulative survival was 0.99 (95 % CI 0.96 -0.99).

With respect to the site of VTE, the lowest cumulative survival rates were found in patients with PE (cumulative survival = 0.91 after 10 years, 95 % CI 0.86 -0.95) and with VTE in other localisations with or without DVT of the leg (cumulative survival = 0.89, 95 % CI 0.85 -0.93), while it was 0.93 (95 % CI 0.91 -0.94) in patients with DVT of the leg only and 0.93 (95 % CI 0.86 -0.97) in those with a combination of PE and DVT of the leg or VTE in other localisations.

Duration of anticoagulation (long-term vs. short-term) did not have an influence on the cumulative survival rates (p = 0.96).

Relative cumulative survival

The cumulative relative survival of all our patients in comparison to the general Austrian population was 1.02 (95 % confidence interval (CI) 1.00 -1.03). When stratified by gender, the cumulative relative survival of female patients equalled that of the general population with a cumulative relative survival rate of 1.00 (95 % CI 0.98 -1.01), whereas in male patients the cumulative relative survival rate was 1.05 (95 % CI 1.03 -1.08).

With respect to triggering factors, the cumulative relative survival of patients with spontaneous VTE was 1.02 (95 % CI 0.99 -1.04, figure 2a). In women whose thrombosis was triggered either by oral contraceptives or hormone replacement therapy or pregnancy, a cumulative relative survival rate of 0.97 (95% CI 0.97 -1.01, Figure 2b) was found. In patients with VTE following trauma or surgery, the cumulative relative survival was 1.03 (95% CI 1.00 -1.05, figure 2c). Patients with other triggering events had a relative survival that was not significantly different from the general population's (1.04, 95 % CI 0.99 -1.06, Figure 2d).

In a further analysis the relative survival of patients presenting with different sites of venous thromboembolism was evaluated (see figure 3). Relative survival in patients with PE was 1.03 (95 % CI 0.98 -1.06, Figure 3a), in those with DVT of the leg it was 1.02 (95 % CI 1.00 -1.04), Figure 3b), in patients with combined PE and DVT of the leg or VTE of another localisation it was 1.01 (95 % CI 0.94 -1.05, Figure 3c), and in the group with other localisations it was 1.01 (95 % CI 0.96 -1.05, Figure 3d).

Discussion

We aimed to evaluate long-term survival following an episode of VTE. Our data are based on a cohort of more than 3200 patients, in whom survival after an initial episode of VTE was investigated over a long period of time. Our data show that long-term survival of patients without cancer, who survived the acute phase of VTE, is comparable to survival rates of the general Austrian population.

As expected, the cumulative survival rate of men was lower compared to women, and patients with idiopathic VTE had a less favourable prognosis for survival than those with a triggering event. When pa-tients were compared to the general population, in none of the analysed subgroups (different sites of VTE, idiopathic vs. secondary VTE) a reduced cumulative relative survival rate was found. However, in comparison to the general population it turned out that men even had a tendency towards a longer relative survival, whereas the cumulative relative survival in women equalled that of the general Austrian female population.

Plausible explanations for the tendency towards a better survival in our group of male patients compared to the average Austrian male population might be a change of lifestyle and more emphasis on healthconsciousness. The acute event of VTE might stimulate health-consciousness and the awareness of illness, thereby leading to a change of lifestyle, e.g. cessation of smoking, change in diet, weight reduction, as well as to more frequent medical check-ups. This may have a larger impact in men, because women have in general been found to be more health-conscious, also consulting their physician for medical attention and undergoing routine check-ups more regularly. This fact was documented in the Austrian micro census that revealed that women of all age groups consult general practitioners more often than men. [START_REF]Austrian Micro Census[END_REF] A study in Sweden convincingly showed that changes in lifestyle, such as those mentioned above, influence fibrinolytic parameters in patients with VTE and even lower the recurrence rates. [START_REF] Schulman | Influence of changes in lifestyle on fibrinolytic parameters and recurrence rate in patients with venous thromboembolism[END_REF] Such life-style changes might have an even stronger impact on other frequent diseases, such as arteriosclerotic heart disease or cancer. We presume that a higher attention to symptoms associated with life-threatening diseases and changes in life style could reasonably explain this rather unexpected improved long-term survival in our male patient cohort.

Recently, Naess et al. [START_REF] Naess | Incidence and mortality of venous thrombosis: a population-based study[END_REF] performed a population-based study in Norway, investigating the mortality of patients with VTE. They found that in patients with VTE and without cancer the mortality rate gradually approached that of the general population during the first year of the event. The mortality rate was, as expected, higher in the acute phase following VTE, i.e. during the first months. The reported overall high long-term mortality rate was found to be mainly related to cancer.

Another recent study published by Flinterman et al. [START_REF] Flinterman | Recurrent thrombosis and survival after a first venous thrombosis of the upper extremity[END_REF] reflects our findings as well. When excluding patients with malignancy, the standard mortality ratio (SMR) was 1.1 for all patients; 0.5 for men and 4.7 for women. The median follow-up period was three years. This study was conducted among patients with a venous thrombosis of the upper extremity, so these data are not directly comparable with the results from our study; nonetheless, they point into the same direction. Although the location of VTE differs from our cohort, the comparison with the general population showed a similar survival of the patient cohort and, interestingly, there was also a notable difference between the SMR of men versus women, in the way that men had a much better SMR than women.

A population-based study performed by Heit et al. [START_REF] Heit | Predictors of survival after deep vein thrombosis and pulmonary embolism: a population-based, cohort study[END_REF][START_REF] Heit | The epidemiology of venous thromboembolism in the community[END_REF] in Olmsted County among 2218 patients with DVT or PE compared the mortality of patients with VTE to the mortality among the general population. In this survey, the median follow-up time was 6.6 years. Patients who survived the first year had a survival notably worse than expected; namely, 71.6 % instead of the expected 80.3 % after eight years. The cohort studied by Heit et al. had their first VTE between 1966 and 1990. It has to be mentioned that diagnosis and treatment of VTE have been considerably improved in the last 2-3 decades. In the acute phase a relatively high percentage of deaths (37 %) occurred upon diagnosis or VTE was even diagnosed post mortem. In these respects this study differs from ours, as it was not our aim to study the death rate in the acute phase, neither did we include data from post-mortem examinations of the population. Furthermore, in contrast to our study, patients with cancer were also included in the study in Olmsted County. These facts might well account for the difference between the study by Heit et al. and the present study. Douketis et al. [START_REF] Douketis | The risk for fatal pulmonary embolism after discontinuing anticoagulant therapy for venous thromboembolism[END_REF] evaluated the survival rate in two cohorts of patients (one Italian and one Canadian, in total 2052 patients), data of these cohorts were combined. Similar to our results, patients with spontaneous thrombosis had a worse survival, whereas there was not much difference in survival with regard to the site of the venous thromboembolic event. The overall reported mortality rate of 14 % during an average follow-up period of 54 months after discontinuation of anticoagulant therapy is higher than in our cohort. However, patients included in this study in mean were 14 years older than the patients of our cohort (62 versus 46 years), which most likely accounts for the higher mortality rate. Unfortunately, in this study neither a comparison between male and female patients nor a comparison to the general population was made. Especially the latter would have been of major importance in order to compare the reported death rate to our study.

Another study by Schulman et al. [START_REF] Schulman | Post-thrombotic syndrome, recurrence, and death 10 years after the first episode of venous thromboembolism treated with warfarin for 6 weeks or 6 months[END_REF] showed a death rate of 28.5 % after 10 years of follow-up, which was 43 % higher than expected from population data. Patients included in this study were older than those in our study (mean age above 60 years) and the acute phase following VTE was also included in the assessment.

In a study by Ridker et al. [21], which did not include the acute phase following VTE, but evaluated the survival of patients following a median of 6.5 years of full-dose anticoagulation therapy, a death rate of 2.4 % after a mean follow-up of 2.1 years was observed. This is quite comparable to our mortality rate of around 4 % after five years when considering the longer follow-up period in our cohort. Also, the median age of 53 years for patients included in the study by Ridker et al. is close to the median age in our cohort. Ridker et al. only included patients with an idiopathic VTE, which was not the case in our study. Therefore, we would actually expect an overall lower risk profile in our cohort. No direct comparison with the general population was performed in this study.

White et al. [START_REF] White | Death due to recurrent thromboembolism among younger healthier individuals hospitalized for idiopathic pulmonary embolism[END_REF] retrospectively reviewed data of more than 3400 patients below the age of 55 after an initial episode of idiopathic PE. Recurrence and mortality rates were determined over a mean period of 3.2 years. During the follow-up period, 3.4 % of the patients died. This corresponds to the death rate of 5.3 % found in our patient cohort.

Our study has several limitations. Certainly, the most important limitation is the retrospective design.

However, the fact that we included all consecutive patients who visited our department for routine thrombophilia testing during a given time period, can, on the other hand, be considered a special feature of our study. Furthermore, we are unable to draw any conclusions concerning short-term survival, as our study does not cover the acute phase following VTE. Anyway, this was not the objective of our study. It is probable that some deaths may not have been recorded due to patients' relocation abroad. However, the Austrian population relocates only rarely, and the Austrian Death Register covers the whole nation. Furthermore, if some deaths have been overlooked due to this reason, this would also have affected the female group. Therefore, it can be concluded that the relocation abroad does not account for the difference noticed between men and women. The fact that we did not include patients with malignancies in our study, of course, also accounts for a better survival. However, this effect might rather be expected in the first couple of years of follow-up, whereas differences in mortality in comparison with the general population were observed after 5 years of observation. Cancer was the most frequent cause of death in our patient population, reflecting the causes of death that can be expected in the age group of patients after 50 years of age. We would like to point out that our entire patient cohort consists of outpatients.

Therefore, there might be some selection bias. Chronically ill or bed-ridden patients might not have been included to a representative extent. This, of course, is also reflected by the relatively young age at the time of inclusion (mean 46.2 years).

In conclusion, our results indicate that after the critical initial period, VTE does not seem to impair longterm survival of outpatients without active malignancy. This is most probably due to the current improved diagnostic and treatment modalities of recurrent VTE, which are most effective and safe. When deciding on long-term anticoagulation, the risk of fatal bleeding should be thoroughly balanced against the risk of fatal recurrent VTE, which -even though it might definitively occur, as also seen in our patient population -yet seems to have no major impact on the overall survival of the cohort of patients with a history of VTE in comparison to that of the general population after overcoming the critical initial time period. 
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