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Abstract

Background
The reported incidence of recurrent venous thrombosis (VT) varies widely.

Objectives
The aim of this study was to estimate the incidence of a recurrent event and the effect
of location, age, and sex in a large cohort of patients with a first VT.

Patients

We followed 4731 patients with a first VT between 1999 and 2004 (MEGA study)
until 2008-2009. Recurrences were adjudicated from self-reported information in
guestionnaires, anticoagulation clinics, and discharge letters. We calculated incidence
rates and hazard ratios (HR) to estimate the effect of various factors on recurrence.

Results

673 patients (14.2%) had a recurrent event. The overall incidence rate was 27.9 per
1000 person years (95%Cl, 25.8-30.0). The cumulative incidence at 5 years was 11.3%.
An idiopathic first thrombosis was a risk factor for recurrence in men and women. Men
had a higher risk of recurrence than women regardless of location or the presence of
a provoking factor (HR overall: 2.2 (95%Cl, 1.9-2.6). Age did not affect recurrence risk.

Conclusions

This study provides precise and valid estimates of recurrence risk, which is substantial
at about 3% per year. For duration of treatment, sex, type of first event and location of
first event may need to be taken into account.
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Introduction

Venous thrombosis is a multi-causal disease that occurs in 1-3 per 1000 persons per
year.[1,2] Itis associated with substantial mortality and morbidity including recurrence.
The cumulative incidence of recurrent venous thrombosis is much higher than that of a
first event and varies between studies from 4-11% within the first year to 12-30% within
five years after the first event.[3-7] Incidence rates of recurrence also vary between
studies, from 25 to 46 per 1000 person-years.[5,7] Sources of this variation include
definition of recurrence, setting and size of study (clinical versus research setting) and
starting point of follow-up.

In contrast to a first event, only few risk factors are known to be associated with the
risk of recurrent thrombosis, such as male sex, the presence of a malignancy, and an
idiopathic first venous event.[3,5,7-14] Age, which is the strongest risk factor for a
first event does not, or only slightly, increase the risk of recurrence.[5,9-13] However,
the separate effects of age, male sex, and an idiopathic first venous thrombosis are
not well established, mainly as a result of small sample sizes of the studies reported
so far, different cut-off points for age, and different definitions for idiopathic venous
thrombosis.

The best way to prevent recurrence is by anticoagulant treatment. However, this has
the drawback of a major bleeding risk, which, if it were to be given indiscriminately, is
not outweighed by the prevention of thrombosis. Therefore, duration of anticoagulant
treatment is limited, and the optimal duration is not well known, despite several trials
into this.[15-18]

A recent study showed that recurrent events do not occur at random sites.[19] The
ability to predict the location of recurrence may influence the duration of treatment
especially when a pulmonary embolism (PE) as recurrent event is more likely than a
deep vein thrombosis (DVT) of the leg.

To address all questions mentioned above, we performed a large follow-up study of
almost 5000 patients with a first venous thrombosis. In this study, we estimated risk
of recurrence, the separate associations of age, sex, and an idiopathic first thrombosis
with the risk of recurrence, the effect of different durations of anticoagulation, and the
relation between site of first and recurrent events.
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Methods

Study population

Patients were included from the MEGA study[20,21], a large population-based case-
control study into risk factors for a first venous thrombosis, which included consecutive
patients at six anticoagulation clinics in the Netherlands between March 1999 and
September 2004. In total, 5182 cases and 6297 controls were included. From the cases,
patients with a deep venous thrombosis of the leg, pulmonary embolism (PE), or both
were included and patients with a venous thrombosis of the upper extremity were
excluded from this analysis (follow-up data reported previously [20]). Of 4956 patients
eligible for follow-up 225 indicated that they did not want to participate in a follow-
up study and were therefore excluded (Figure 1) leaving 4731 patients for the follow-
up study. This study was approved by the Medical Ethics Committee of the Leiden
University Medical Center and all participants gave written informed consent.

Information about recurrences was retrieved in two ways, i.e., from the patients
themselves via a short questionnaire and from the anticoagulation clinics, which
monitor all outpatients’ anticoagulant treatment with vitamin K antagonists. The short
questionnaire consisted of two questions: 1)“Did you have a recurrent event?” and
2)“By which doctor was it diagnosed?” Questionnaires were sent by mail between June
2008 and July 2009. When questionnaires were not returned, questions were asked by
telephone interview. During the same period, information on possible recurrences of
all patients was obtained from the anticoagulation clinic where they were included for
their first event and, in case they moved house, at the clinic near their new address.
Information on duration of anticoagulant treatment was also obtained from the
anticoagulation clinics.

For all potential recurrences found by the questionnaire, anticoagulation clinic, or both,
discharge letters were requested from the clinician who diagnosed the recurrence
according to the patient or the clinic.

Definition of recurrence

A decision rule regarding certainty of diagnosis was made according to the information
collected for each patient. Reported recurrences were classified into certain and
uncertain recurrences. In this study certain recurrences were used as endpoint and
patients with an uncertain recurrence were censored at time of their uncertain
recurrence, since they were definitely recurrence-free until that time.

To be classified as a certain recurrence, a reported recurrence should fulfil one of the

following criteria.

1. A discharge letter was present concluding a diagnosis of recurrence, based on
available clinical and radiological data. This recurrence should be in a different vein
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or in a different part of the body than the first event. The discharge letter had to
contain information about instrumental diagnostic procedures. If location of either
first or second thrombosis was not known, an event was still classified as certain if
at least three months had passed since the first thrombosis.

2. Adischarge letter was not available (e.g., when the treating physician was unknown)
but both the anticoagulation clinic and the patient reported a recurrence at a clearly
different location than the first event (contralateral leg, DVT after PE or vice versa)
or a time period of more than a year had passed between the two events (Figure 2).

3. Aregistered cause of death from PE or DVT at least six months after the first event.

Uncertain recurrences were defined by four criteria, one of which had to apply:

4. A diagnosis of a possible recurrence in the discharge letter, where clinical and
radiological data could not distinguish between an extension of the first and a new
thrombotic event.

5. A discharge letter was not available but both the patient and the anticoagulation
clinic reported a recurrence within a year after the first event.

6. Information was only available from either the patient or the anticoagulation clinic.

7. A registered cause of death from PE or DVT within six months after the first event.

Statistical analysis

End of follow-up was defined as the date of a recurrent event and, in the absence of
a recurrence, the date of filling in the short questionnaire. If patients did not fill in a
questionnaire they were censored at the last date we knew them to be recurrence
free. This could be either the last visit to the anticoagulant clinic, date of death or
emigration, or the last moment the patient was known to be recurrence-free from
information of the MEGA case-control study (Figure 1). Duration of follow-up was
calculated in two ways, i.e., by starting follow-up at 1) the date of the first event or
2) the date of discontinuation of anticoagulant therapy. Both incident rates and
cumulative incidences of recurrence were calculated from these two starting points.

In order to find a range of incidences which includes the true incidence of recurrence,
we calculated, as a sensitivity analysis, incidences for all possible recurrences combined
(certain and uncertain) and separately for certain recurrences with both starting points
of follow-up. Additionally we refined our incidence estimation by a multiple imputation
analysis in patients with an uncertain recurrence. With the multiple imputation analysis
the recurrence status of the uncertain recurrences was estimated using information on
all comorbidities and risk factors present at time of first thrombosis.[14,19]

Idiopathic thrombosis was defined as venous thrombosis without surgery, trauma,
plaster cast, hormone use (oral contraceptives and hormone therapy) or pregnancy,
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all within three months before the event, or puerperium or active malignancy at the
time of the event. Kaplan-Meier curves adjusted for competing risks were estimated
for men, women, and patients with an idiopathic and provoked first venous thrombosis
separately. Incidence rates were calculated for men, women, and idiopathic and
provoked cases separately in different age categories to study risk patterns for these
three factors.

1002 (21%)

[last date known to be recurrence free)

-89 died

For the analysis on risk factors and optimal duration of anticoagulation, only certain
recurrences were used and uncertain recurrences were censored at the time of
reported recurrence. Hazard ratios (HR) were estimated for all potential risk factors,
and all HRs were adjusted for age and sex when applicable. All HRs were estimated
with follow-up starting at time of first venous thrombosis. The effect of male sex was
also studied in a restricted analysis excluding women who used hormones at time of

- 225 indicated that they did not want to
participate in a follow-up of the MEGA

Incomplete follow-up M

-3 emigrated

- 489 at anticoagulation clinic
-411 at MEGA interview

Exclusion

first thrombotic event as well as women who were or had recently been pregnant at
that time. Age was studied both as a continuous and a categorical variable with 10-year
age categories. These effects were studied in all patients and in patients without cancer
and life-long anticoagulants separately. These restrictions were done to determine the
effect of these risk factors in those without another strong risk factor of thrombosis
(cancer) and in those who cannot be treated longer than they already were (lifelong
treatment).

k4

up study
v

First and recurrent events were compared for location (lungs or leg). Left versus right-
sided first and recurrent thrombosis of the leg were analysed. Observed numbers
versus expected numbers when locations and sides would be random were calculated
as well as HRs for site of recurrence per site of first thrombosis.

4731 patients included in follow-

4956 eligible patients with DVT and/or
PE in MEGA study

- 892 recurrence {certain/ uncertain)
- 2837 end of study (guestionnaire)

Endpoint (79%]

For the analysis of the effect of duration of anticoagulation therapy, patients with
malignancies at the time of thrombosis were excluded. Duration of anticoagulation
therapy was calculated in months. Survival curves were made for patients who used
anticoagulation therapy for 3, 4-6, 7-12, and >12 months. Survival curves were adjusted
for competing risks due to death and included only recurrences that occurred after
discontinuation of anticoagulant therapy.

Analyses were performed with SPSS version 21.0 (Chicago, Ill) and STATA SE version 12
(Stata Corporation, College Station, Texas) for Windows.

- 660 a discharge letter of possible recurrence

- 3424 guestionnaire (endpoint FU) (72%)
{14%)

- 1088 anticoagulation clinic {23%)
- 146 possible recurrences at MEGA {3%)

- 40 death of possible recurrence [1%)

Data sources possible recurrence
Figure 1. Flowchart of follow-up
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Results

Population

Mean age of patients at time of first venous thrombosis was 48 years and 54% of patients
were women. Mean duration of follow-up was 5.1 years when follow-up started at
time of venous thrombosis and 5.0 years when follow-up started after discontinuation
of anticoagulation. Total volumes of follow-up were 24 124 and 20 031 person-years
respectively. In total 79% of patients (n=3729) had a complete follow-up of whom 2837
filled in the questionnaire and 892 were followed until recurrence. 1002 (21%) patients
did not complete follow-up either due to death (n=99) or emigration (n=3) without
recurrence, or did not reply to further queries after a last visit at the anticoagulation
clinic (n=489) or at a later point in time during follow-up (n=411) (Figure 1).

Recurrences

We obtained information about recurrence status from 3757 patients. 972 possible
recurrences were found that needed to be confirmed. From the information obtained
from clinicians, we concluded that 80 of these were not recurrences but were either
post-thrombotic syndrome or suspected recurrences that were subsequently excluded
by ultrasound or CT-scan. Therefore, 892 recurrences could be further classified.
Of these, 673 patients were classified to have a certain recurrence according to the
criteria listed in the Methods section. 593 patients fulfilled criterion 1) for certain
recurrence. Fifty-eight patients were identified as a certain recurrence with criterion 2)
and 22 patients with criterion 3). 219 patients had an uncertain recurrence of which 32
fulfilled criterion 4), 19 criterion 5), 159 criterion 6), and 9 criterion 7).

Incidence of recurrence

When follow-up started at time of first venous thrombosis, we found an incidence of
27.9 per 1000 person-years (95%Cl, 25.8-30.0) when only certain recurrences were
taken into account. When certain and uncertain recurrences were counted as recurrent
events, as a sensitivity analysis, we found an incidence of 37.0 per 1000 person-years
(95%Cl, 34.6-39.4) (Table 1). These incidence rates corresponded to a 5-year cumulative
incidence of 11% and 15%, respectively.

Of the 673 certain recurrences, 61 (9%) occurred during anticoagulation therapy
prescribed after the first thrombotic event, whereas 53 of the 219 uncertain recurrences
(24%) occurred during treatment. When follow-up was started after discontinuation of
anticoagulation treatment, the incidence of recurrence was 30.6 per 1000 person-years
(95%Cl, 28.1-33.0) when only certain recurrences were taken into account and 38.8
(95%Cl, 36.1-41.6) per 1000 person-years when both certain and uncertain recurrences
were taken into account. When recurrence status was imputed in the group who had
uncertain recurrences the incidence of recurrence became 29.4 (95%Cl, 27.4-31.7) per
1000 person-years when follow-up started at time of first venous thrombosis and 32.0
(95%Cl, 29.6-34.6) when follow-up started after discontinuation of treatment (Table 1).
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Recurrence rate was highest during the first 1.5 years, i.e., 54 per 1000 (95%Cl, 45-65)
person-years at 1 year and 42 per 1000 (95%Cl, 33-52) person-years at 1.5 years, and
decreased to 25 per 1000 (95%Cl, 18-34) person-years after 4 years. After this time the
incidence of recurrence remained stable at 25 per 1000 person-years.

Risk factors

Table 2 shows incidences of recurrence stratified by age, sex, and whether the first
venous thrombosis was idiopathic or not. Incidence rates were in all instances higher
for men than women. No clear effect of age was seen in any of the categories.

Men had a 2.2-fold (95%Cl, 1.9-2.6) increased rate of recurrence compared with
women (Figure 3, Table 3). After exclusion of women who used hormones, or were
pregnant at time of first thrombosis the relative rate increased to a 2.8-fold (95%Cl, 2.2-
3.6) increased rate in men. Age at time of first venous thrombosis was not associated
with an increased risk of recurrence (Table 3).

Patients with a first idiopathic thrombosis had a 2.0-fold (95%Cl, 1.7-2.3) increased
rate of recurrence compared with patients with a provoked first thrombosis. However,
after adjustment for sex this rate ratio diminished to 1.4 (95%Cl, 1.2-1.7).

Incidence of recurrent thrombosis was higher in men than in women, regardless
whether the first event was provoked or idiopathic, i.e., the incidence after a provoked
first event in men: 35.5 per 1000 person-year (95%Cl, 29.4-39.5) and in women: 16.5
per 100 person-years (95%Cl, 14.2-18.8) and the incidence after an idiopathic first
event in men: 47.6 per 1000 person-years (95%Cl, 41.7-53.5) and in women: 28.2 per
1000 person-years (95%Cl, 20.1-36.3). The increased rate of recurrent thrombosis
after an idiopathic first event was present in both men (HR 1.4 (95%Cl, 1.1-1.6)) and
women (HR 1.7 (95%Cl, 1.3-2.5))(Figure 2). Exclusion of patients with cancer and life-
long treatment did not lead to more than trivial changes in these estimates (Table 3).

Location of recurrent and first thrombosis

Sixty-two percent of recurrences were DVTs, 31% were PEs, 5% had DVT+PE, and 1%
of recurrences were in a different location (upper extremity, portal vein, intestines or
sinus) (Table 4a). Recurrences occurred more than expected at the same location as
the first event (Table 4a). Patients with DVT were 1.5-fold (95%Cl, 1.1-1.9) more likely
to have a DVT as second event than patients with a PE. Patients with a first PE were
1.9-fold (95%Cl, 1.4-2.8) more likely to suffer a recurrent PE than those with a first DVT
or with a DVT+PE.

In patients who had a first DVT in their left leg, the side of the recurrent DVT
appeared to be equally distributed whereas in patients who had a first DVT in their
right leg, the chance of a recurrent event in the right leg was slightly higher (60%,
95%Cl, 50%-66%) than a recurrent event in the left leg (Table 4b).

Anticoagulation therapy for the initial event
For this analysis, 575 patients with malignancy were excluded as these patients often
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Table 3. Risk factors for recurrent venous thrombosis

Adjusted HR (CI95)*

HR (CI95)
excl cancer and lifelong treatment excl cancer and lifelong treatment

Adjusted HR

HR (C195)

Risk factor

(C195)*
2.2 (1.9-2.6)
2.8(2.2-3.6)
1.00 (1.00-1.01)

2.4 (2.0-2.9)
3.5 (2.7-4.5)
1.00 (1.00-1.01)

2.5(2.1-3.0)
3.6 (2.7-4.6)
1.00 (1.00-1.01)

2.3(1.9-2.7)
3.0(2.4-3.7)
1.01 (1.01-1.02)

Men vs women

Men vs women without hormones

Age (per year)

Age categories

Age 18-30
Age 30-40

—_— o~ o~ —~ —

—_ T = = —

0.7
0.9
0.9
1.0
1.6

—_ T = = — —

0.9
1.1
13
1.5
2.2

—_ == = = —

—_ = = = — —

0.9
1.1
1.2
1.5
2.0

Age 40-50
Age 50-60
Age 60-70
Idiopathic 1%t VTE

- Idiopathic thrombosis was defined as venous thrombosis without surgery, trauma, plastercast or hormone use (oral contraceptives and hormone

replacement therapy), and pregnancy within three months before the event, and without active malignancies or puerperium.

- Women without hormones were those without pregnancy, puerperium, oral contraceptive use and use of hormone replacement therapy.

*Adjusted for age and sex when applicable.

Incidence and characteristics of recurrent venous thrombosis

have treatment for prolonged periods of time or for life. Of the 4156 patients without
malignancy, duration of anticoagulation therapy for the initial event was obtained for
4053 (98%) patients. Most patients received 4-6 months of anticoagulation treatment
after the first venous thrombosis (Figure 3). Patients with a clear provoking factor were
slightly more likely to have received less than 4 months of treatment than those with
a first idiopathic venous thrombosis (30% vs. 25%). Figure 3 shows the cumulative
incidence of recurrence over time for four different duration periods of anticoagulation.
This Figure shows that the curves for the different durations of anticoagulation therapy
run parallel indicating that the risk of recurrence is equal after discontinuation of

anticoagulation regardless of duration.

Table 4a Location first versus recurrent thrombosis, observed versus expected.

Recurrence
1% event DVT PE DVT+PE Other Total

DVT 319 (267) 71 (99) 23 (58) 4(0) 424

PE 44 (99) 105 (37) 4(21) 1(0) 157
DVT + PE 51 (58) 29 (21) 9(13) 3(0) 92
Total 414 (424) 205 (157) 36 (92) 8(0) 673

N observed (N expected)
Table 4b. Side of DVT.

Recurrence
1%t event Left Right Both

Left 79 (50%, CI95 42%-57%) 78 (49%, CI95 42%-57%) 2 (1%)
Right 54 (40%, CI95 32%-48%) 81 (60%, CI95 50%-66%) 0
Both 1 0 0
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Figure 2. Risk of recurrence for idiopathic versus provoked first venous thrombosis, stratified for sex.

Duration of follow-up in years

- Idiopathic thrombosis was defined as venous thrombosis without surgery, trauma, plaster cast or hormone use (oral

contraceptives and hormone replacement therapy), and pregnancy within three months before the event, and without

active malignancies or puerperium.
- Provoked venous thrombosis was defined as thrombosis due to surgery, plaster caster or minor injuries, oral contraceptive

use, hormone replacement therapy use, pregnancy and puerperium.

Incidence and characteristics of recurrent venous thrombosis
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Figure 3. Cumulative risk of recurrence for different durations of treatment when follow-up
started at time of first venous thrombosis.

Total N 1-3 months oac 4-6 months oac 7-12 months oac >12 months oac
N (%) N (%) N (%) N (%)
3603 1027 (29) 1637 (45) 724 (20) 215 (6)

- ldiopathic thrombosis was defined as venous thrombosis without surgery, trauma, plaster
cast or hormone use (oral contraceptives and hormone replacement therapy), and pregnancy
within three months before the event, and without active malignancies or puerperium.

- Provoked venous thrombosis was defined as thrombosis due to surgery, plaster caster or
minor injuries.
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Discussion

In this large follow-up study of 4731 patients with a first venous thrombosis followed
for a total follow-up time of 24 124 person-years we found 683 certain recurrent events
for an incidence rate of 27.9 per 1000 person-years and a cumulative incidence of 3%
after one year. We found male sex to be a risk factor for recurrence with a 2.2-fold
increased rate (95%Cl, 1.9-2.6). Overall, an idiopathic first thrombosis was associated
with a 1.4-fold increased rate (95%Cl, 1.2-1.7). Increasing age was not associated with
recurrence risk. When we studied different durations of anticoagulation therapy we
found no difference in recurrence risk after discontinuation.

To establish the true incidence of recurrence we performed a sensitivity analysis.
We found an incidence of 27.9 per 1000 person-years when only certain recurrences
were taken into account and 37.0 per 1000 person-years when both certain and
uncertain recurrences were taken into account. The range of incidences of recurrent
thrombosis we report is similar but more precise than incidences previously reported.
[3-6,11,21,22] Additional to small study sizes, the variation in incidence rates found in
the literature may be explained by different definitions of start of follow-up (starting at
time of thrombosis or at discontinuation of treatment). Both methods of defining start
of follow-up are justifiable, but lead to results that should be interpreted differently.
To start follow-up at date of first event has the advantage that recurrences during
anticoagulation are taken into account. Furthermore, previous studies generally did
not take (un)certainty of recurrences into account. In our study we showed incidences
of recurrence both starting follow-up after the date of thrombosis and after the date
of discontinuation of treatment. We chose to show the main results of only those
with a certain recurrence, as these are most likely to truly have had a recurrent
event. However, we also present results where uncertain diagnoses were counted as
recurrence, and in which recurrence status of patients with an uncertain recurrence
was imputed. By showing all possible ways of estimating incidence rates, our results
can easily be compared with those of other studies.

Recurrent events occurred more often than expected just by chance at the same site
as the first thrombosis, i.e., patients with a first PE were more likely to have a PE as
recurrent event, and patients with a first DVT had more DVT as recurrence. This may be
explained by damage to the veins or by a higher awareness of thrombotic symptoms
at the location of the first event. However, when a patient had had a first venous
thrombosis of the left leg with a recurrence in the leg, the side of recurrence was
random. These results suggest that most recurrences are not due to vascular damage
or residual thrombosis but may be the result of a more general hypercoagulable state.

When studying the effect of treatment duration, we observed parallel running survival

curves. The curves ran parallel because we considered for this analysis only recurrences
that occurred after discontinuation of anticoagulation therapy. Obviously, with
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increasing duration of anticoagulation, discontinuation occurred later during follow-
up. This finding implies that the risk of recurrence is not higher after three months of
treatment than with longer periods, which is in line with findings from a recent meta-
analysis by Boutitie et al.[23]

As has been consistently shown in other studies, we found a two-fold higher risk of
recurrence in men than women. For women more modifiable provoked risk factors are
known and therefore they are at lower risk of recurrence than men. These risk factors
are not present in idiopathic patients. However, men with an idiopathic thrombosis
were still at higher risk of recurrence (incidence: 47.6 per 100 person-years; 95%Cl,
41.7-53.5) than women with an idiopathic first event (incidence: 28.2 per 1000 person-
years; 95%Cl, 20.1-36.3), indicating that men have a higher intrinsic risk of thrombosis.
Such an intrinsic higher risk in men has also recently been demonstrated by a study of
our group where we showed that the risk of a first event is also twice as high in men
when hormonal risk factors are taken into account.[23] Most previous studies did not
stratify by sex in the analysis of idiopathic versus provoked first venous thrombosis and
the risk of recurrence.[5,9,10,13] Increasing age did not increase the risk of a recurrent
event after adjustment for sex. Similar results were obtained from previous studies,
including our own.[5,17,18]

The MEGA follow-up study is the largest single study on risk of recurrent venous
thrombosis. While varying estimates of recurrence risk have been reported in literature,
the large number of patients and the long duration of follow-up resulting in the
identification of almost 700 recurrences, allowed us to estimate the risk of recurrence
with great precision, overall and in several subgroups.

A limitation of this study is that it was based in a clinical setting. We did not perform
CUS for all patients after the first event to better evaluate a subsequent recurrence.
However, we tracked all possible recurrences and had access to three sources of
information to decide on the likelihood of a true recurrence. The sensitivity analysis
showed little difference between the minimum and maximum recurrence rate possible
(27.9-37.0) per 1000 person-years as described in Table 1. However, an advantage of
this clinical setting is that our study gives the optimal estimate of true effects in clinical
practice. A second limitation is that we included only patients with a first event who
were younger than 70 years of age. Therefore, our results are not generalizable to
patients with a first venous thrombosis above 70 years. A third limitation is that for
21% of patients limited follow-up was available. Some of these patients were lost to
follow-up due to death. However, from some of them we still knew their recurrence
status up to death through registries of the causes of death and information from
anticoagulation clinics. Therefore, in the end we did not know the recurrence status of
8% of patients who died, which at most would have led to a slight underestimation of
the incidence of recurrent thrombosis. The majority of patients were lost to follow-up
due to reasons that are unlikely to be related to the recurrence risk (non-availability of
contact details).
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Currently, most guidelines indicate that patients with a provoked first thrombosis may
be treated with three months of anticoagulation while those with an unprovoked first
event benefit from a longer treatment duration.[24,25] The results of the current study
indicate that sex of the patients should be included in the guidelines as all men are
at increased risk of recurrence regardless of the type of thrombosis or presence of a
provoking factor. Therefore, while women with a provoked event may be treated with
anticoagulants for a duration of three months, a longer duration of treatment should
be considered in men and in women with an unprovoked first event. Furthermore,
as the likelihood of a same type of recurrent event is higher, patients with a first PE
may need to be distinguished from those with a first DVT with respect to duration and
intensity of treatment, considering that a recurrent PE is a more severe event than a
DVT. Future studies should examine this.

In conclusion, in this large study of patients with a first venous thrombosis we found
an overall recurrence rate between three and four percent per year. The recurrence
rate was highest during the first year after the first event (i.e., 54 per 1000 person-
years) and decreased until it became stable at 25 per 1000 person-years at 4 years
after the first venous thrombosis. Age did not affect recurrence risk. An idiopathic first
thrombosis is a risk factor for recurrence in men and women, and men had an overall
higher risk of recurrence than women. For duration of treatment, sex, type of first
event (idiopathic or provoked), and location of first event (DVT or PE) may need to be
taken into account. Clinical trials are indicated to test such a strategy.
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