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Summary. Randomized controlled trials have shown that
patients with venous thromboembolism benefit from a
minimum of three months of anticoagulant therapy. After
this period, it was suggested that patients with an
expected annual recurrence rate of < 5% could safely dis-
continue treatment. Using a population-based approach
for stratification, these patients are those with major tran-
sient risk factors, and represent the minority. For all
other patients, including those with previous episodes of
venous thromboembolism, cancer, or unprovoked events,
this treatment duration may not be sufficiently protective.
Because extending anticoagulation for additional three to
nine months does not result in further, long-term reduc-
tion of recurrences, indefinite treatment duration should
be considered. However, case-fatality rate for major
bleeding in patients taking warfarin for more than three
months is higher than case-fatality rate of recurrent
venous thromboembolism. Thus, an individual patient
approach to improve and increase the identification of
those who can safely discontinue treatment at three
months becomes necessary. Clinical prediction rules or
management strategies based on D-dimer levels or resid-
ual vein thrombosis have been proposed and need further
refinement and validation. Specific bleeding scores are
lacking. Meanwhile, the oral direct inhibitors have been
proposed as potential alternatives to the vitamin K antag-
onists, and aspirin may provide some benefit in selected
patients who discontinue anticoagulation. Deep vein
thrombosis in unusual sites is associated with less, but
potentially more severe recurrences, in particular in
patients with splanchnic vein thrombosis who also face
an increased risk of bleeding complications while on
treatment.
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Introduction

Treatment of venous thromboembolism (VTE) is aimed
to prevent thrombus extension and embolization and to
reduce the risk of recurrence. Recurrent VTE may occur
within the first few days or weeks, but also after several
months or years. Because this risk varies according to
patient characteristics and underlying risk factors, accu-
rate patient selection is the first step in achieving optimal
treatment duration. Anticoagulant drugs have been exten-
sively studied for the prevention of secondary VTE and
represent the current standard of treatment. We will
review current evidence on the rates of recurrent VTE in
usual as well as in some unusual sites, on risk stratifica-
tion, on the efficacy and safety of older and newer antico-
agulant drugs, and on the potential role of alternative
treatment strategies.

Recurrence rates in real-world patients with proximal
deep vein thrombosis and pulmonary embolism

The cumulative risk of recurrence after proximal deep
vein thrombosis (DVT) of the lower limbs and pulmonary
embolism (PE) has been assessed in a number of prospec-
tive observational cohort studies. In one of the largest
and most recent studies, 1626 consecutive patients were
followed up for a median of 50 months, and a maximum
of 10 years [1]. Patients with cancer, with previous epi-
sodes of VTE, or with other indications for life-long anti-
coagulation were excluded from this cohort. VTE was
defined as secondary in the presence of at least one of the
following risk factors: pregnancy or recent delivery in the
previous 3 months; leg trauma, fracture, or surgical inter-
vention in the previous 3 months; and immobilization
due to a chronic medical illness. In the absence of these
risk factors, the event was defined as unprovoked. In this
population, 53.1% of patients had unprovoked VTE.
Anticoagulant treatment was administered for 3 months
or less in about one-third of patients, and for 3 to
6 months in about half of patients, reflecting the standard
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of practice in many European centers. After treatment
discontinuation, the cumulative incidence of recurrent
events was 11% after 1 year, 29.1% after 5 years, and
39.9% after 10 years, and it was higher if the index event
was unprovoked: 15% vs. 6.6% in patients with a second-
ary VTE at 1 year, 40.5% and 16.1% at 5 years, and
52.5% and 22.5% at 10 years, respectively. In addition to
the unprovoked nature of the event (adjusted hazard ratio
(HR) 2.30; 95% confidence interval (CI) 1.82-2.90), the
presence of thrombophilia (2.02; 1.52-2.69), a shorter (up
to 6 months) duration of anticoagulation (1.39; 1.08—
1.80), and age (1.14; 1.06-1.22) were also independently
associated with VTE recurrence in the whole study popu-
lation, as well as in patients with unprovoked VTE alone.
Finally, patients presenting with PE as the first event were
more likely to develop recurrent PE than patients with
DVT as the index event. These observations raise a num-
ber of critical questions for the practicing clinician.

How do | assess the risk of recurrence for my patient?

To determine the risk of recurrence in a patient with
VTE, clinicians may adopt a population-based or an indi-
vidualized strategy [2].

Population-based approach

Patients are usually classified in three main groups:
patients with major, permanent risk factors (e.g. cancer
or previous episodes of VTE); patients with major, tran-
sient risk factors; and patients with unprovoked events.
The first group is generally associated with a very high
risk of recurrence: after 3 months of anticoagulant ther-
apy, the incidence of recurrent VTE in patients with can-
cer was 3 times higher than in non-malignant patients in
the study by Hutten et al. [3] (incidence of recurrence
27.1% and 9.0% patient-years, respectively). However,
some heterogeneity in the risk of recurrence may be
expected based on the type and site of cancer, the stage
of disease, and the concomitant presence of additional
provoking factors (e.g. chemotherapy, central vein cathe-
ters) at the time of the index VTE event.

The annualized recurrence rates after a 24-month fol-
low-up in patients with a first VTE provoked by a tran-
sient risk factor were recently calculated [4]. The overall
rate of recurrence was 3.3% per patient-year, but this fig-
ure ranged from 0.7% per patient-year for patients with a
surgical risk factor to 4.2% per patient-year for patients
with non-surgical risk factors, including pregnancy and
puerperium, use of hormone therapy, trauma or fracture,
and medical illness, among others. In the same study, the
rate of recurrence after unprovoked events was 7.4% per
patient-year. Thus, the risk of recurrence appears to be
very low if VTE occurs after surgery, but not negligible
in the presence of other transient provoking factors, sug-

gesting the need for considering these two groups sepa-
rately.

This population-based strategy is simple and has appar-
ently good reproducibility, but it is imprecise and it may
lead to incorrect treatment decisions. For example, the
selection of provoking factors varied across studies. The
definition of the type of surgery and of the time between
the procedure and the diagnosis of VTE was not provided
in most selected studies, and it was rather heterogeneous
when provided [4]. The same occurred for the definition
of non-surgical risk factors, suggesting that the enrolled
populations were potentially different. As a consequence,
heterogeneity across study populations also applies to
patients with unprovoked VTE, resulting in proportions
of unprovoked events ranging between 25% and 40% in
large unselected cohorts of VTE patients [5,6]. This wide
variation also depends on the inclusion or exclusion of
weak to moderate risk factors, such as oral contracep-
tives, long-haul air flights or thrombophilia.

Individual patient approach

In light of these limitations and with the aim to pursue
an ideal personalized treatment approach, research is
moving toward individualized strategies. In addition to
major, well-established risk factors for VTE (e.g. cancer,
surgery, trauma or fracture, pregnancy and puerperium,
acute medical illness) several minor to moderate risk fac-
tors have also been found to be associated with the risk
of a first VTE event, including age [7], blood group [8],
heterozygous Factor V Leiden or prothrombin gene
mutations [9], infections and inflammatory disorders [10],
cardiovascular risk factors [11], and endocrine disorders
[12]. These risk factors are common and their coexistence
and interaction might also play a role in the individual
risk of recurrent events. Male sex [13], factor V Leiden
mutation [9], prothrombin gene mutation [14], obesity
[15], inflammatory bowel disease [16], and more proximal
site of DVT [17] have all been associated with an
increased risk of recurrence.

The detection of a positive D-dimer after stopping anti-
coagulant treatment in patients with unprovoked VTE
was associated with an annualized risk of recurrence of
8.8% patient-years, as compared to 3.7% patient-years in
patients with a negative D-dimer [18]. Subsequent studies
showed that repeated testing for up to 3 months after
treatment discontinuation in patients with initially nega-
tive D-dimer levels detects subsequent D-dimer changes
which are also associated with an increased risk of recur-
rence [19]. Patients with residual vein obstruction detected
on compression ultrasonography at the end of anticoagu-
lant treatment also have a slightly increased risk of recur-
rence, although the predictive ability of this test in the
subgroup of patients with unprovoked VTE remains
uncertain [20]. The best definition of residual vein
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obstruction, the optimal timing for the test, and its repro-
ducibility remain open issues.

The combination of clinical and instrumental predictors
of recurrent VTE has been finally assessed with the aim
to produce clinical prediction rules (CPR) able to identify
individual patients at low risk of recurrence who can
safely withhold anticoagulant treatment. In the study by
Rodger and colleagues, sex, age, signs of post-thrombotic
syndrome, D-dimer, and obesity were identified as inde-
pendent predictors and included in a CPR that was able
to identify a subgroup of women (52% of the whole
female population) with a very low risk of recurrence
(1.6% per year) [21]. Recurrence rates in men were high
(13.7% per year) and no combination of clinical predic-
tors could identify a low-risk subgroup of men [21]. Eich-
inger and colleagues proposed a nomogram to calculate
the individual risk of recurrence at 12 and 60 months,
based on sex, extension of DVT, PE and D-dimer. A
score of <180 points identified a low-risk population
with an annualized risk of recurrence of 4.4% [22].
Finally, Tosetto et al. [23] proposed a CPR based on D-
dimer, age, sex, and the use of hormonal therapy that
identified about half of patients with unprovoked VTE
with a low annualized recurrence risk (3.1%).

Each of the three proposed CPRs offers the possibility
to identify individual patients with an acceptable annual-
ized incidence of recurrence that could therefore safely
discontinue anticoagulant treatment. However, these
CPRs need, in our opinion, further validation and possi-
bly some refinements before they can be definitively
implemented in clinical practice.

How long is long enough for anticoagulant treatment
with vitamin K antagonists?

Vitamin K antagonists (VKAs) have been the mainstay of
treatment for the secondary prevention of VTE for many
years. A number of randomized clinical trials have com-
pared VKAs with no treatment or placebo after an initial
course of anticoagulant therapy in patients with proximal
DVT of the lower limbs and PE [24-29]. These studies,
comparing a short-term treatment course (6 weeks to
3 months) with a longer-term course (6 months to
2 years) have helped to define the minimum duration of
treatment and to identify those patients who can safely
discontinue anticoagulation at the end of this period. No
study has been sufficiently able to determine whether an
optimal duration of extended treatment exists for patients
at higher risk of recurrence. In all trials, patient sub-
groups have been defined using a population-based
approach, with substantial heterogeneity between studies.
In particular, separate data on patients with unprovoked
VTE are available in three studies only [25-27], for a total
sample of only 610 patients. Furthermore, some differ-
ences exist in the definition of unprovoked VTE between
the LAFIT [25] and the WODIT studies [26,27]. For
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example, gender-specific risk factors such as pregnancy or
the use of oral contraceptives were exclusion criteria in
the WODIT studies, but not in the LAFIT study. Table 1
summarizes characteristics and main efficacy results of
these randomized controlled trials.

Boutitie et al. [30] recently performed a pooled analysis
of individual patients data from seven randomized con-
trolled trials comparing different durations of VKAs
treatment in patients with a first VTE and without cancer.
Table 2 summarizes possible future treatment strategies
for the secondary prevention of VTE in usual and unu-
sual sites. This study concluded that the risk of recurrent
VTE is higher in patients treated for less than three
months than in patients treated for three months or
longer; similar after DVT or after PE; and lower after
VTE provoked by a transient risk factor than after
unprovoked VTE. Of interest, high rates of recurrence
seemed to be confined to the first six months after stop-
ping treatment. Furthermore, when patients treated for
three months were compared with patients treated for six
months or longer, an increase in recurrent VTE of bor-
derline statistical significance in the three-month group
was observed (HR 1.57; 95% CI 0.94-2.61). Based on the
results of the study, the authors concluded that patients
with no indication to indefinite anticoagulant treatment
(e.g. patients with VTE secondary to a transient risk fac-
tor) should stop VKAs at 3 months and that patients
with unprovoked VTE may benefit from indefinite treat-
ment because of their high risk of recurrence whenever
treatment was stopped.

Is there an expected rate of events that | can consider
acceptable to drive treatment duration for my patient?

It has been recently proposed by a statement of the Inter-
national Society on Thrombosis and Haemostasis that a
recurrence rate of 5% at one year and of 15% at five
years after stopping anticoagulant therapy can be consid-
ered acceptable to justify discontinuation of VKAs,
whereas a risk of 10% at one year and 30% at 5 years is
unacceptably high [31]. Although this statement was pro-
posed for studies rather than for individual patients, it
well reflects physicians attitudes using current population-
based stratifications, since the proposed cut-off to define
low-risk patients corresponds to the expected recurrence
rates in patients with VTE provoked by a non-surgical
transient risk factor, who in most cases discontinue anti-
coagulant therapy.

However, additional drivers for treatment duration also
include the severity of the recurrent event and the balance
between risks and benefits of anticoagulant treatment.
Thus, a patient with PE as the first event may be a better
candidate for indefinite treatment duration than a patient
with isolated DVT given their higher risk of having a new
PE as the second event. On the other hand, the reported
annual incidence of major bleeding in patients on warfa-
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Table 2 Possible future scenarios in the secondary prevention of a first VTE*

At least 3 months of anticoagulant treatment
Treatment discontinuation at 3 months
Treatment discontinuation at 3 months

All patients with proximal DVT, PE, SVT, CVT
Patients with all sites VTE secondary to surgical risk factors
Patients with DVT or PE secondary to non-surgical, transient risk factors

Comment: use of CPR and/or D-dimer measurementt may be advisable for
higher-risk patients (e.g. VTE secondary to oral contraceptives) and in particular
for patients with isolated PE to drive treatment duration. Validation of CPRs in
all settings is required.

Treatment discontinuation at 3 months

Patients with unprovoked proximal DVT if RVO absent and D-dimer

persistently negative
Comment: ongoing studies are assessing this approach

Treatment discontinuation at 3 months

Patients with unprovoked proximal DVT and low probability CPR¥

Comment: prospective management studies are warranted to validate CPRs

Treatment discontinuation after 6-12 months

Patients with isolated unprovoked PE hemodynamically stable at presentation, no

residual RVD, low probability CPR and a persistently negative D-dimer
Comment: longer treatment duration based on common practice and on weak
evidence of a lower risk of recurrence if treatment > 6 months

Treatment discontinuation after 6-12 months

Patients with CVT secondary to removable risk factors; patients with unprovoked

CVT without RVO and residual neurological impairment
Comment: longer treatment duration based on common practice; studies warranted
to confirm this approach

Treatment with ASA after 3 months
of anticoagulant therapy

Patients eligible for discontinuation of anticoagulant drugs (see above) and with
increased cardiovascular risk (unless VTE occurred during antiplatelet treatment);

patients with unprovoked DVT or PE and high probability CPR or positive D-dimer
and persistent RVO who prefer to discontinue anticoagulant drugs

Comment: studies are needed to better identify patients who can benefit from
aspirin treatment.

Indefinite anticoagulant treatment
(with periodic re-assessment of bleeding risk profile)
RVO

Patients with permanent major risk factors; patients with unprovoked VTE and high
probability CPR; patients with unprovoked VTE, positive D-dimer and persistent

Comment: individual assessment of patients with permanent major risk factors
(e.g. cancer or previous VTE) is also warranted

Indefinite anticoagulant treatment
(with periodic re-assessment of bleeding risk profile)

Patients with unprovoked SVT; patients with SVT secondary to permanent risk
factors; patients with Budd—Chiari syndrome; patients with unprovoked CVT with

RVO and residual neurological impairment; patients with CVT secondary to
permanent risk factors; patients with PE and chronic post-embolic pulmonary

hypertension

Comment: indefinite treatment duration in these patients is suggested considering
the potential severity of a recurrent event.

DVT, deep vein thrombosis; PE, pulmonary embolism; CVT, cerebral vein thrombosis; SVT, splanchnic vein thrombosis; CPR, clinical predic-
tion rule, CRNM, clinically relevant non-major bleeding; RVO, residual vein obstruction; TTR, time in therapeutic range; RVD, right ventricu-

lar dysfunction.

*Most suggested treatment strategies have not been validated and, thus, are not evidence based.

tD-dimer measurement is currently included in all available CPRs.

rin with an international normalized ratio (INR) range of
2.0-3.0 was estimated to be between 1.1% and 2.3% in
selected patients [32-34], but these figures may be higher
in unselected populations, as suggested by a recent
nationwide registry reporting a 4.3% annual rate,
although in a different setting of patients with myocardial
infarction [35].

The case-fatality rate for major bleeding in patients
taking warfarin for more than three months has been
estimated to be 9.1% (95% CI 2.5-21.7%)[36]. On the
other hand, the case-fatality rate for recurrent VTE after
discontinuation of anticoagulant treatment was reported
to be 3.6% (95% CI 1.9%-5.7%) [37]. Thus, although
major bleeding during anticoagulant treatment is less
common than recurrent VTE after treatment withdrawal,
bleeding events seem to be associated with a higher risk
of mortality that needs to be carefully taken into account

© 2013 International Society on Thrombosis and Haemostasis

when deciding treatment duration. For this reason, we
favor the individual patient approach to minimize
unneeded extended exposure to anticoagulant drugs in
many VTE patients. This individual approach should
also include a thorough assessment of bleeding risk fac-
tors. A number of bleeding risk scores have been pro-
posed for patients on VKAs, but only two were assessed
in patients with VTE and none is sufficiently validated
[38,39].

Can | rely on D-dimer or on residual vein obstruction to
determine the duration of anticoagulant treatment for
my patient?

Management strategies using D-dimer measurement or
residual vein obstruction have been assessed in clinical tri-
als. In the PROLONG study, 619 patients with a first
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unprovoked proximal DVT or PE who received VKA
treatment for at least 3 months underwent D-dimer test-
ing 1 month after the discontinuation of anticoagulation
[40]. About one-third of patients had a positive D-dimer
and were randomized to resume VKAs or to permanently
discontinue treatment. After a mean follow-up of
1.4 years, the incidence of recurrences was 10.9% person-
years in D-dimer positive patients randomized to stop
treatment and 2.0% person-years in D-dimer positive
patients who resumed treatment (HR 4.26, 95% CI 1.23—
14.6). A negative D-dimer was associated with an inci-
dence of recurrent VTE of 4.4% person-years without
anticoagulant treatment. Of note, five patients experi-
enced a recurrent event during the interval between treat-
ment interruption and the one-month visit.

In the DACUS study, 258 patients with a first episode
of DVT, both provoked and unprovoked, underwent
compression ultrasonography to assess the presence of
residual vein obstruction after three months of VKA
treatment [41]. Residual vein obstruction was defined by
the presence of a thrombus occupying more than 40% of
the vein diameter and was detected in about two-thirds of
the patients. Patients with residual vein obstruction were
randomized to continue anticoagulants for additional nine
months or to stop treatment. After a mean follow-up of
two years, the incidence of recurrent VTE was 15.2% per-
son-years in the extended treatment group and 10.1%
person-years in the group treated for three months (HR
1.58, 95% CI 0.85-2.93). This incidence was 0.63% per-
son-years in patients with no residual thrombosis. Finally,
in the AESOPUS study 538 patients with a first episode
of proximal DVT, both provoked and unprovoked, were
assessed for residual vein obstruction after three months
of anticoagulant treatment [42]. In this study, a residual
obstruction was defined by a vein diameter of more than
2.0 mm in a single determination or more than 3.0 mm in
two consecutive determinations. Patients were randomly
assigned to a fixed-duration of anticoagulant treatment (a
total of three months for provoked DVT and six months
for unprovoked DVT) or to a flexible-duration based on
the presence of residual vein obstruction (if present, treat-
ment was continued for up to additional nine months for
provoked DVT and twenty-one months for unprovoked
DVT). After a total follow-up of three years, the inci-
dence of recurrent events was 17.2% using the fixed-dura-
tion strategy and 11.9% using the flexible-duration
strategy (HR 0.64, 95% CI 0.39-0.99). In patients with
unprovoked DVT only, the HR was 0.61 (95% CI 0.36—
1.02). Based on the results of these management studies,
both strategies appear to have the potential to identify
low-risk patients who may safely discontinue anticoagu-
lant treatment. It seems less likely that these strategies
may drive optimal treatment duration in patients at
higher risk. Ongoing clinical trials are evaluating the
accuracy of the combination of the two tests to improve
the selection of low-risk patients.

Are the oral direct inhibitors a possible solution for
patients requiring extended treatment?

The oral direct inhibitors (ODIs), including direct throm-
bin and direct factor Xa inhibitors, have been assessed in
a number of clinical settings, there including the treat-
ment of patients with VTE. The oral route of administra-
tion and the remarkable pharmacologic properties, such
as the rapid onset and offset of action, the relatively short
half-life, and the predictable anticoagulant effect, make
these agents easy to use and, thus, ideal candidates for
the secondary prevention of VTE, in particular in patients
requiring indefinite treatment [43].

Dabigatran

Two studies have assessed the direct thrombin inhibitor
dabigatran in the long-term secondary prevention of
VTE. In the RE-SONATE study, 1343 patients with VTE
who received 6-18 months of anticoagulant therapy were
randomized to dabigatran 150 mg twice daily or to pla-
cebo for an additional 6 months [44]. The incidence of
recurrent VTE was reduced from 5.6% in the placebo
group to 0.4% in the dabigatran group (HR 0.08, 95%
CI 0.02-0.25), with no difference in the incidence of
major bleeding (0% and 0.3%, respectively, HR 1.0, 95%
CI 0.00-1.00). Major or clinically relevant non-major
bleeding events were significantly more frequent in the
dabigatran group (5.3% and 1.8%, HR 2.92, 95% CI
1.52-5.60). In the RE-MEDY trial, dabigatran was com-
pared with warfarin in 2856 patients with VTE for up to
36 months after an initial anticoagulant treatment of 3—
12 months [44]. The incidence of recurrent VTE was simi-
lar between the two groups (1.8% in the dabigatran
group and 1.3% in the warfarin group, HR 1.44, 95% CI
0.78-2.64), with no statistically significant difference in
the rate of major bleeding events (0.9% vs. 1.8%, respec-
tively, HR 0.52, 95% CI 0.27-1.02). The rate of major or
clinically relevant bleeding events was significantly lower
in the group treated with dabigatran than in the group
treated with warfarin (HR 0.54, 95% CI 0.41-0.71), but
an increased incidence of acute coronary syndromes in
the dabigatran group (0.9% vs. 0.2%, P = 0.02) was also
reported.

Rivaroxaban

In the EINSTEIN-EXTENSION study, 1196 patients
with VTE who were treated with either rivaroxaban or
VKAs for 6-12 months were randomized to rivaroxaban
20 mg daily or placebo for an additional 6 or 12 months
[45]. Rivaroxaban significantly reduced the incidence of
recurrent VTE (1.3% vs. 7.1%, HR 0.18, 95% CI 0.09—
0.39), with no statistically significant difference in the
rate of major bleeding events (0.7% vs. 0%, HR not
reported, P =0.11). Clinically relevant non-major
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bleeding occurred more frequently in patients treated with
rivaroxaban (5.4% and 1.2%, respectively, HR and P-
value not reported).

Apixaban

In the AMPLIFY-EXTENSION study, two doses of
apixaban, 2.5 mg and 5 mg twice daily, were compared
with placebo for 12 months in 2482 patients with VTE
treated with anticoagulants for 6 to 12 months [46]. Both
doses of apixaban were highly effective in reducing the
incidence of recurrent VTE, from 8.8% in the placebo
group to 1.7% in both apixaban groups (relative risk
[RR] for placebo vs. 2.5 mg 0.19, 95% CI 0.11-0.33; RR
for placebo vs. 5 mg 0.20, 0.11-0.34). The rates of major
bleeding were not different among the three groups: 0.5%
in the placebo group, 0.2% in the apixaban 2.5 mg group
(RR vs. placebo 0.49, 95% CI 0.09-2.64), and 0.1% in
the apixaban 5 mg group (RR vs. placebo 0.25, 95% CI
0.03-2.24). The rates of clinically relevant non-major
bleeding were also not different between the lower dose
of apixaban and placebo, but significantly higher when
the higher dose was compared with placebo: 2.3% in the
placebo group, 3.0% in the apixaban 2.5 mg group (RR
vs. placebo 1.29, 95% CI 0.72-2.33), and 4.2% in the
apixaban 5 mg group (RR vs. placebo 1.82, 1.05-3.18).

Overall, the results of these trials confirm the efficacy
of anticoagulant treatment in reducing the long-term risk
of recurrent VTE, with an acceptable safety profile with
the use of the ODIs. Nevertheless, only one clinical trial
has thus far compared the ODIs with warfarin in this set-
ting and there remains limited evidence from the literature
with respect to the effectiveness of the ODIs in the ‘real
world’ in unselected populations.

Are there alternative antithrombotic drugs that I could
consider for my patient?

Recent studies have assessed the efficacy of aspirin for
the secondary prevention of VTE after an initial course
of anticoagulant therapy. In the WARFASA study, 402
patients with a first unprovoked VTE who completed six
to eighteen months of oral anticoagulant treatment were
randomized to aspirin 100 mg or placebo for two years
[47]. The annual incidence of recurrent VTE in the pla-
cebo group was 11.2%, and it was reduced to 6.6% by
the use of aspirin (HR 0.53, 95% CI 0.32-0.85), with no
difference in major bleeding events (one in each group).
In the ASPIRE study, 822 patients with a first unpro-
voked VTE who completed an initial course of anticoagu-
lant therapy were also randomized to aspirin 100 mg or
placebo for up to four years [48]. The annual incidence of
recurrent VTE in the placebo group was lower than in
the WARFASA study (6.5%), and the use of aspirin
resulted in a non-significant reduction of VTE events
(HR 0.74, 95% CI 0.52-1.05). The incidence of major
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bleeding was similar between the two groups, with 6
events occurring in patients receiving placebo and 8 in
patients receiving aspirin. The pooled analysis of the two
trials showed a statistically significant reduction in the
incidence of recurrent VTE (HR 0.68, 95% CI 0.51-0.90),
as well as in the incidence of major vascular events (arte-
rial and venous thromboembolic events) (HR 0.66, 95%
CI 0.51-0.86) with the use of aspirin [48].

The observed reduction in recurrent VTE obtained with
aspirin is less striking than that obtained with either
VKAs or ODIs. Which patients could be treated with
aspirin remains to be established. Patients with previous
cardiovascular disease, and thus with a concomitant indi-
cation for antiplatelet treatment, were excluded from both
studies. Moreover, most of these patients likely had their
index event while on antiplatelet therapy.

Should I use the same decisional approach for patients
with DVT in unusual sites?

The long-term risk of recurrence and the optimal dura-
tion of secondary prevention in patients with DVT occur-
ring in unusual sites have been less studied. In the
absence of sufficient evidence, a decisional approach that
is similar to that used for patients with proximal DVT of
the lower limbs or PE is commonly adopted. However,
the effects of recurrent DVT occurring in the cerebral or
in the splanchnic veins are possibly different from the
effects of recurrent DVT in a lower limb, as well as the
risk of bleeding events, thus making the risk to benefit
ratio of extended prophylaxis in these patients less pre-
dictable.

Cerebral vein thrombosis (CVT)

The recurrence rate of CVT seems to be relatively low.
Pooling the results of 13 studies with follow-up duration
ranging between 12 and 145 months, we found a recur-
rence rate of 2.8% [49]. The rate of VTE occurring in
other sites (apart from CVT) was 3.7% [49]. In a single
center study on 145 patients with a first CVT followed up
for a median of six years after discontinuation of antico-
agulant treatment, the annual recurrence rate for CVT
was 0.5% person-years, and the annual rate of any VTE
was 2.0% person-years [50]. The only independent risk
factors for recurrence were male sex and severe thrombo-
philia. Median treatment duration was 12 months. In a
multicenter study on 706 CVT patients followed up for a
median of 40 months, the incidence of recurrent VTE
after treatment discontinuation was 3.5% person-years
[51]. Previous VTE was the only independent predictor of
recurrence. Median duration of anticoagulant treatment
was again 12 months.

Thus, the annual risk of recurrence after treatment dis-
continuation in patients with CVT is lower than that
observed in patients with proximal DVT and PE. This
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finding may be explained by the differences in both base-
line characteristics and prevalence of temporary risk fac-
tors between these two populations. In patients with
CVT, the mean age at presentation is 40 years, approxi-
mately 75% of patients are female, and, in women, more
than 60% of events are secondary to hormonal therapy,
pregnancy, or puerperium [51].

In these observational studies, the median duration of
treatment was 12 months [51,52], a duration that is longer
than that reported in patients with DVT and PE [1] and
that is probably driven by a greater concern for recurrent
thrombosis in the cerebral veins as compared to other
sites. Unfortunately, there is no adequate information on
case-fatality rates or impaired neurological outcome
related to recurrent CVT. However, no study has found
recurrent CVT as an independent predictor of a poor out-
come [49]. There is also insufficient evidence to define the
optimal minimum treatment duration in these patients.
Finally, based on available data, there is no reason to
believe that the risk of bleeding during treatment differs
from that observed in patients with DVT in the lower
limbs or PE.

Splanchnic vein thrombosis (SVT)

Few studies have provided information on the long-term
risk of recurrences in patients with SVT. In a large retro-
spective cohort of 832 patients with portal, mesenteric,
splenic, and hepatic vein thrombosis, the annual incidence
of recurrent VTE after a mean follow-up of 27 months
was 3.5% person-years and about half of the recurrent
events occurred in the splanchnic veins [52]. Only 28% of
patients received VKAs, which in 75% of cases were pre-
scribed lifelong. The authors only found hormonal ther-
apy to be independently associated with the risk of
recurrence, while the use of VKAs was not protective. In
another retrospective study enrolling 136 non-cirrhotic
patients with portal vein thrombosis only, the incidence
rate of thrombotic events after a median follow-up of
46 months was 5.5% person-years, but five of 38 events
were arterial events [53]. Of the enrolled patients, 52 did
not receive anticoagulant treatment, 54 continued on anti-
coagulants throughout the follow-up period, and in 30
the treatment was discontinued, but its duration was not
reported. An ‘underlying prothrombotic state’ was the
only independent predictor of recurrence, while the use of
anticoagulant therapy was associated with a statistically
significant reduction in recurrent events. Finally, the
annual risk of recurrence in 77 patients with mesenteric
vein thrombosis all treated with VKAs was found to be
4.6% person-years in the about 40% of patients who dis-
continued anticoagulant treatment [54].

As for patients with CVT, these data may suggest that
recurrence rates in SVT patients are lower than in
patients with proximal DVT or PE [1], but great caution
should be taken before making any conclusion given the

low quality of the available evidence. Furthermore, per-
manent risk factors are very common in these patients,
since liver cirrhosis, solid cancer, and hematologic malig-
nancies account for about two-thirds of all events [52],
while transient risk factors are identified in at least one
fourth of patients, thus leaving few patients classified as
unprovoked. As for patients with CVT, there is insuffi-
cient information to define the optimal minimum dura-
tion of treatment. The effect of recurrences may be severe
since in about one fourth of cases these occurred as hepa-
tic, mesenteric, or splenic infarctions [53]. On the other
hand, bleeding remains a major concern in SVT patients.
In the study by Thatipelli and colleagues, major bleeding
rates were 6.9% person-years, most commonly involving
the gastrointestinal tract and were thus higher than the
rates of recurrent VTE [53]. However, in the study on
patients with mesenteric venous thrombosis only, case-
fatality rate of thrombosis was significantly higher than
that of gastrointestinal bleeding [54]. In all studies, the
presence of esophageal varices resulted as an independent
predictor of bleeding and adequate prophylaxis with beta-
blockers or with endoscopic treatment should be consid-
ered when these patients require anticoagulant therapy.
No adequate data are available in patients with liver cir-
rhosis, who are possibly at increased risk of both recur-
rence and bleeding. Indeed, when assessing the risks and
benefits of anticoagulant therapy in SVT patients, the het-
erogeneity of this population according to the site of the
event (in particular Budd-Chiari syndrome vs. other sites
of thrombosis) and to the presence of underlying provok-
ing disorders, needs to be carefully taken into account.
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