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                                                                                                                        Abstract

                                                            Patients with a second venous thromboembolism generally receive anticoagulant treatment indefinitely, although it is known that the recurrence risk diminishes over time while the risk of hemorrhage persists with continued anticoagulation and increases with age. Based on these arguments and limited evidence for indefinitely prolonged treatment, the Dutch guidelines recommend considering treatment of a limited duration (i.e. 12 months) for a ‘late’ second venous thromboembolism, defined by a second venous thromboembolism diagnosed more than 1 year after discontinuing treatment for a first event. It is hypothesized that the risk of continued anticoagulation might outweigh the benefits in such circumstances. We evaluated this management in daily practice. Since 2003, limited duration of treatment was systematically considered at our hospital in consecutive patients, in whom we determined the recurrence risk. Of 131 patients with late second venous thromboembolism, 77 were treated for a limited duration, of whom 26 developed a symptomatic third venous thromboembolism thereafter during a cumulative follow-up of 277 years, resulting in an incidence rate of 9.4/100 patient-years (95% confidence interval: 6.1–14). The incidence rates in patients with unprovoked and provoked venous thromboembolism were 12/100 patient-years (95% confidence interval: 7.4–19) and 5.6/100 patient-years (95% confidence interval: 2.2–12), respectively [adjusted hazard ratio 2.8 (95% confidence interval: 1.1–7.2)]. The recurrence risk after treatment of limited duration for ‘late’ second venous thromboembolism exceeded the risk of hemorrhage associated with extended anticoagulation. Most patients may, therefore, be better served by treatment of indefinite duration, although the risk-benefit ratio of extended anticoagulation should be weighed for every patient.
                                                            
                                                            Introduction
The optimal duration of treatment for a first episode of venous thromboembolism (VTE), whether deep vein thrombosis (DVT) or pulmonary embolism (PE), has been studied and debated extensively. In general, 3 months of anticoagulant treatment is recommended for patients with a provoked VTE. For those with an unprovoked VTE, it is recommended that treatment lasts at least 3 months, after which the patient should be evaluated for the risk-benefit ratio of extended therapy.1 In contrast to the numerous studies evaluating the optimal duration of treatment for a first VTE, only one study has evaluated the optimal duration of treatment for a second VTE.2 In that study, a cumulative VTE recurrence rate of 21% was reported during 4 years of follow-up in patients treated for 6 months, in contrast to a rate of 2.6% in patients in whom treatment was continued [relative risk 8.0; 95% confidence interval (CI): 2.5–26]. As expected, a limited duration of treatment resulted in a lower cumulative incidence of major hemorrhage (2.7% versus 8.6%; relative risk 0.3; 95% CI: 0.1–1.1).
Mainly based on this study, the Dutch multidisciplinary guidelines on the diagnosis and treatment of VTE suggests an indefinite duration of treatment for a second VTE, without making a distinction between provoked and unprovoked VTE [American College of Chest Physician (ACCP) level of evidence 2B].3
The guidelines also suggest considering a limited duration of treatment of 12 months for a ‘late’ second VTE in patients with a long interval between cessation of anticoagulant treatment for the first VTE and the second VTE (ACCP level of evidence 2C). A long interval was arbitrarily defined as a period of more than 12 months. The rationale for the latter recommendation is that patients with a late second VTE have a relatively limited risk of recurrent VTE, which is supported by indirect evidence that the risk of VTE recurrence is highest shortly after cessation of anticoagulant treatment for a first VTE and then rapidly decreases.54 Taking into account that the anticoagulant-associated risk of hemorrhage persists while anticoagulant treatment is continued and considerably increases with age, it is argued that the risk of hemorrhage associated with long-term anticoagulant treatment may outweigh the reduction of risk of recurrent VTE associated with continued anticoagulant treatment in such circumstances.6
In accordance with the Dutch multidisciplinary guidelines, a limited duration of treatment of 12 months has been systematically considered in all patients diagnosed with a late second VTE since 2003 in the Department of Thrombosis and Hemostasis of our hospital. As this recommendation is supported by only limited evidence, its evaluation is essential. We, therefore, report the results of applying this recommendation in daily clinical practice.
Methods
We included all consecutive patients who were diagnosed with a late second VTE in the period 2003–2012 in the Department of Thrombosis and Hemostasis of the Leiden University Medical Center (LUMC), Leiden, the Netherlands in a prospective registry. Specific inclusion criteria for the current analysis were: (i) a previously documented symptomatic first provoked or unprovoked VTE; (ii) a documented symptomatic second provoked or unprovoked VTE, and (iii) more than 1 year between cessation of anticoagulant treatment for the first VTE and the diagnosis of the second VTE.
In our hospital, suspected recurrent VTE is managed by using an algorithm starting with determination of pretest probability, followed by either D-dimer and or radiological imaging tests if indicated. The radiological criteria for diagnosing ipsilateral recurrent DVT are a compression ultrasonography that shows incompressibility of a different venous segment than at a reference examination or, in the case of a pronounced increase in vein diameter (≥4 mm), of a previous non-compressible venous segment.7
The treatment protocol recommended a limited duration of treatment for a late second VTE in the absence of another indication for anticoagulant treatment, but the final decision was made by the treating physician during the first visit of the included patients at our outpatient clinic, approximately 6 weeks after the diagnosis of the second VTE. Patients were rarely tested for hereditary thrombophilic factors, and no standardized model for predicting recurrence risk was used. Diagnostic procedures in the case of suspected recurrence were applied in a standard manner, in accordance with the national and international guidelines.31 For all patients, follow-up was completed for at least 2 years or until March 2014, the patient’s death or the primary endpoint was reached. The ethics committee of the LUMC approved this study and waived the requirement for informed consent since the study evaluated standard clinical practice.
The primary endpoint of the analysis was a symptomatic third DVT and/or PE during follow-up, demonstrated by objective diagnostic tests according to the guidelines.731 The secondary outcome was the risk of major hemorrhage, defined according to the International Society of Thrombosis and Haemostasis criteria.8
Provoked VTE was defined as VTE occurring after major surgery or immobilization for at least 3 days within 4 weeks preceding the diagnosis, in a patient with active malignancy (a diagnosis of cancer within 6 months prior to enrolment, any treatment for cancer within the previous 6 months, or recurrent or metastatic cancer), after a recent long flight (>4 hours), during pregnancy or the peripartum period and in patients taking oral contraceptives or hormone replacement therapy. Unprovoked VTE was defined as VTE occurring without any of these provoking factors. Patients were classified according to whether they received treatment of a limited duration, defined as treatment for 12 months or less, or treatment of indefinite duration. Incidence rates of the primary and secondary endpoints were calculated and the Kaplan-Meier life table method was used to estimate the cumulative event rate.
A Cox proportional hazard model was used to calculate hazard ratios (HR) for clinical characteristics. We performed subpopulation analyses for: (i) patients with unprovoked and provoked second VTE; (ii) patients with unprovoked first and second VTE and those with provoked first and second VTE; (iii) DVT or PE as the second VTE; (iv) patients <65 years old and those ≥65 years old; (v) patients with an anticoagulant effect within the therapeutic range for <60% and ≥60% of the time, calculated by the Rosendaal method;109 and (vi) a limited duration of treatment for the second VTE of 12 months and less than 12 months. Hazard ratios were adjusted for age, sex, type of the second VTE (DVT or PE±DVT) and whether the second VTE was provoked or unprovoked. Analyses were performed using SPSS version 20 (SPSS inc., Chicago, IL, USA).
Results
Between 2003 and 2012, 131 patients were diagnosed with a late second VTE. One patient was excluded from the analysis, because she died before the planned cessation of anticoagulant treatment after 12 months. The baseline characteristics of the whole cohort are shown in Table 1.
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Table 1.Baseline characteristics.
Limited duration of treatment
Overall, 77 patients were treated for a limited duration: five patients for a total of 3 months, 26 patients for 6 months and 46 patients for 12 months. All these patients were followed up for at least 2 years with a median duration of follow-up of 34 months after treatment cessation. The mean age at the time of diagnosis of the second VTE was 52 years, and 35 patients were male (46%).
In 50 patients (65%) the second VTE was a DVT, leaving 27 patients (35%) diagnosed with PE as the second VTE, with or without symptomatic DVT. The type of the first VTE and second VTE was different in only 15 patients, while in the other 62 patients both events were of the same type. In 46 patients both the first and second VTE were DVT, in 29 (63%) cases the recurrent DVT was ipsilateral to the first, whereas in 17 (37%) cases the second DVT was contralateral to the first. The median time between the first and second VTE was 7.2 years (interquartile range, 3.6 – 13 years). A provoking risk factor for the second VTE was reported for 30 of 77 patients (39%): recent surgery and/or immobilization in 14 patients, oral contraceptive use in eight patients (one of whom also had a history of recent surgery and/or immobilization), a long flight in five patients (one of whom was also taking an oral contraceptive), pregnancy in four patients and malignancy in one patient, leaving 47 patients (61%) with unprovoked, late second VTE. The patient with cancer received the last dose of chemotherapy for testicular cancer at the moment of the second VTE, after which he was in complete remission, allowing treatment cessation according to the Dutch guidelines.
Five patients (6.5%) were treated for only 3 months based on the argument that the late recurrent event was caused by a transient provoking factor, 26 patients (34%) were treated for 6 months and the majority of the 46 patients (60%) were treated for 12 months after the diagnosis of late second VTE. Seven patients (9.1%) died during the follow-up after cessation of anticoagulation. Six of the deaths were not related to VTE: two patients had end-stage metastatic malignancy diagnosed during follow-up, one patient committed suicide, one patient developed non-anticoagulation-associated intracranial bleeding, one patient had end-stage heart failure and one patient died as a direct result of a traffic accident. The cause of death could not be retrieved for one patient, who died at the age of 91, 6 years after cessation of anticoagulant treatment for recurrent DVT.
Overall, 26 of the 77 patients were diagnosed with a third VTE during a cumulative follow-up of 277 patient-years. The third VTE was of the same type as the second VTE in 24 patients: of the 16 patients who developed DVT as the third VTE event, only one had PE as the second VTE and of the ten patients with PE as the third VTE only one had DVT as the second VTE. Of the 16 patients who developed DVT as the third VTE, 12 (75%) had been previously diagnosed with DVT on the same side (either as first or second VTE). Seven of the 26 patients had a provoked second VTE, of whom two patients (29%) experienced a provoked third VTE and five (71%) an unprovoked third VTE. The remaining 19 patients had an unprovoked second VTE: in four cases (21%) the third VTE was provoked, whereas in the other 15 (79%) the third VTE was also unprovoked.
The incidence rate of a third VTE after limited treatment was 9.4 per 100 patient-years (95% CI: 6.1 – 14), and 1-, 2-, 3- and 5-year cumulative VTE rates were 15% (95% CI: 3.1–34), 19% (95% CI: 6.1–38), 25% (95% CI: 10–42) and 33% (95% CI: 18–49), respectively. When the unexplained death was considered as attributable to recurrent VTE, the incidence rate was 9.7/100 patient-years (95% CI: 6.4–14).
Treatment of indefinite duration
For 39 of the 54 patients who were treated for an indefinite duration, the reason for this decision was documented: ten patients (19%) had an active malignancy, ten patients (19%) had known hereditary thrombophilia, nine patients (17%) had an additional indication for anticoagulant treatment, in four patients (7.4%) it was the patients’ strong preference to continue treatment, in four patients (7.4%) antiphospholipid syndrome was diagnosed, one patient (1.9%) was persistently immobile, one patient (1.9%) had a strongly positive family history and in one patient (1.9%) the large thrombotic load of the second VTE was considered as a reason for continuing treatment. For the remaining 15 patients (28%), no specific reason was documented.
Among the patients on anticoagulant treatment for an indefinite period, 13 died during follow-up (24%): in 11 of these patients, VTE was ruled out as the cause of death, whereas the cause of death could not be retrieved for the other two patients.
Four patients developed a third VTE while being treated with anticoagulants during a cumulative follow-up of 332 patient-years, resulting in an incidence rate of 1.2/100 patient-years (95% CI: 0.33–3.1) (Figure 1). None of these events was fatal. When the unexplained deaths were considered as attributable to recurrent VTE, the incidence rate was 1.8/100 patient-years (95%CI 0.66–3.9). Major hemorrhage occurred in eight patients, resulting in an incidence rate of 2.4/100 patient-years (95% CI: 1.0–4.7). None of these hemorrhages was fatal.
[image: ]

Figure 1.Cumulative incidence rate of a third venous thromboembolism in patients treated for a limited duration and patients treated for an indefinite duration. Follow-up started at the time of diagnosis of the second venous thromboembolism for both categories. nrVTE: number of recurrent VTE; PAR: patients at risk.
Subgroup analyses in the patients treated for a limited duration
Cox-regression analysis demonstrated a higher risk of recurrence in patients with an unprovoked second VTE than in those with a provoked second VTE (adjusted HR 2.8; 95% CI: 1.1–7.2) (Figure 2). The incidence rate in patients with a provoked second VTE was 5.6/100 patient-years (95% CI: 2.2–12). The 1-, 2-, 3- and 5-year cumulative VTE rates were 10% (95% CI: 0.082–48), 10% (95% CI: 0.082–48), 14% (95% CI: 0.54–49) and 20% (95% CI: 1.8–53), respectively. The incidence rate in patients with an unprovoked second VTE was 12/100 patient-years (95% CI: 7.4–19). The 1-, 2-, 3- and 5-year cumulative VTE rates were 17% (95% CI: 3.0–42), 25% (95% CI: 7.8–46), 30% (95% CI: 13–51) and 41% (95% CI: 22–59), respectively. In patients with both an unprovoked first and second VTE the incidence rate of a third VTE was 8.7/100 patient-years (95% CI: 3.5–18) whereas in those with a provoked first and second VTE it was 4.6/100 patient-years (95% CI: 1.3–12).
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Figure 2.Cumulative incidence rate of a third venous thromboembolism in patients with a provoked second VTE or an unprovoked second VTE, treated for a maximum of 12 months. Follow-up started at the time of cessation of anticoagulant treatment. nrVTE: number of recurrent VTE; PAR: patients at risk.
In patients with DVT as the second VTE, the incidence rate of a third recurrence was 8.3/100 patient-years (95% CI: 4.8–14). In patients with PE as the second VTE, the incidence rate was 12/100 patient-years (95% CI: 5.6–21). This difference between the two groups was not statistically significant (adjusted HR 0.65; 95% CI: 0.29–1.5). The incidence rate of a third VTE in patients <65 years old was 9.9/100 patient-years (95% CI: 6.1–15) whereas in those ≥65 years old it was 7.8/100 patient-years (95% CI:2.5–18), with an adjusted HR of 1.2 (95% CI: 0.43–3.4). Due to the low number of patients whose anticoagulation was in the therapeutic range for <60% of the time, we refrained from subgroup analyses based on this variable (Table 1). Finally, the VTE incidence rate in patients treated for 3 or 6 months was lower - although non-significantly - than that after a 12-month treatment period: 6.1/100 patient-years (95% CI: 2.8–12) versus 13/100 patient-years (95% CI: 7.7–21), with an adjusted HR of 0.6 (95% CI: 0.25–1.4).
Discussion
We evaluated the outcome in daily clinical practice of following the recommendation in the Dutch multidisciplinary guidelines to consider a limited duration of treatment in selected patients with a ‘late’ second VTE.3 We found a VTE incidence rate of 9.4/100 patient-years after cessation treatment of a limited duration, with a cumulative VTE rate of 15% after 1 year follow-up which increased to 33% after 5 years of follow-up. In order to weigh these results, two issues should be discussed.
First, the VTE incidence rate of 9.4/100 patient-years largely exceeds the risk of major hemorrhage associated with long-term anticoagulant treatment, which was estimated to be 2.7/100 patient-years in a meta-analysis and was 2.4/100 patient-years in our cohort of patients who were treated for an indefinite period.11 Notably, the clinical impacts of recurrent VTE and major hemorrhage are frequently considered as equivalent, which is supported by the more or less comparable case-fatality rate varying from 3.8 to 11% for recurrent VTE and 9.1% (95% CI: 2.5–22) for major hemorrhage.1311
Second, we should compare our results to the 3–4% per year risk of recurrent VTE after a first VTE related to a transient provoking factor, since a limited duration of treatment is generally accepted for these patients.141 The results of our subgroup analyses suggest that patients with a provoked second VTE have a much lower risk of recurrence than have patients with an unprovoked second VTE. Despite the wide confidence interval, the incidence rate of 5.6/100 patient-years (95% CI: 2.2–12) for a third VTE in patients with a provoked, late second VTE is relatively low and seems to approximate the risk of recurrent VTE after a first provoked VTE.
Based on these considerations, we argue that most patients with a late second VTE are generally better served by treatment of an indefinite duration. Furthermore, our results suggest that selecting patients with a relatively low VTE recurrence risk based on the interval between cessation of anticoagulant treatment and the second VTE is not an appropriate strategy. Nevertheless, it remains essential to weigh the risk-benefit ratio of extended anticoagulant treatment in every patient individually.
The introduction of new oral anticoagulants for the treatment of VTE must be considered in the context of our results, since these drugs are associated with a lower risk of bleeding complications than vitamin K antagonists, and yet have comparable efficacy.15 The use of these drugs may, therefore, shift the risk-benefit ratio of long-term anticoagulant treatment in favor of indefinite duration of treatment for many patients.
The strengths of our study are the completeness of the data on recurrences, bleeding complications and followup. The large percentage of time that the patients spent in the therapeutic range of anticoagulation confirms the high quality of care they received. Moreover, we report previously undescribed outcomes in daily clinical practice of a unique treatment recommendation for patients with a second VTE. Finally, the recurrence risk in the group treated indefinitely as well as the observation that patients most frequently develop a recurrence of the same type, either DVT or PE, are in accordance with findings in previous large studies and therefore indicate that we studied a representative cohort of patients.16
Our analyses have limitations, of which the most important are related to the observational design of the study. As a result, the choice of patients who received treatment of a limited duration was not randomized, which may have resulted in a selection bias. As argued before, it is more likely that this would have resulted in an underestimation of the recurrence risk after a limited duration of treatment than in an overestimation. It is, therefore, very unlikely that our conclusions would have been different had a different study design been used. Also inherent to the design, is that 40% of the patients were treated for less than 12 months, despite the recommendation of a treatment duration of 12 months in the Dutch multidisciplinary guidelines. We did not, however, find a higher recurrence risk in patients treated for 3 or 6 months compared to that in patients treated for 12 months suggesting that this factor was of no or only little influence on our results. In addition, in a meta-analysis by Van Dongen and colleagues it was demonstrated that the recurrence risk after VTE did not depend on the duration of treatment, although this concerned a study of patients with a first VTE.4 The lack of long-term follow-up data of the larger population from which our study subjects were derived, i.e. all patients with a diagnosis of first or recurrent VTE, did not allow us to compare the recurrence rate after a second VTE to that after a first VTE. Finally, due to the relatively small number of patients the confidence intervals for our primary and secondary endpoints were wide, especially for the subgroup analyses.
In conclusion, our study provides insight into the risk of recurrence after treatment of limited duration for a late second VTE, which exceeded the risk of hemorrhage associated with extended anticoagulant treatment in our cohort. We, therefore, argue that most patients with a late second VTE are generally better served by treatment of indefinite duration, although the risk-benefit ratio of extended anticoagulant treatment should be weighed for every individual patient in daily clinical practice.
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