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Abstract: Most physicians understand venous thromboembolism (VTE) to be an acute and
time-limited disease. However, pathophysiological and epidemiological data suggest that in
most patients VTE recurrence risk is not resolved after the first 6 months of anticoagulation.
Recurrence rates are high and potentially life-threatening. In these cases, it would make

sense to prolong anticoagulation for an undetermined length of time. However, what about the
bleeding rates, induced by prolonged anticoagulation? Would they not outweigh the benefit of
reducing the VTE recurrent risk? How long should anticoagulation be continued, and should all
patients suffering from VTE be provided with extended anticoagulation? This review will address
the most recent data concerning extended anticoagulation in VTE secondary prophylaxis.

The reviews of this paper are available via the supplementary material section.

Keywords: deep vein thrombosis, direct oral anticoagulants, extended anticoagulation,
provoked, pulmonary embolism, treatment, unprovoked, venous thromboembolism

Received: 12 June 2019; revised manuscript accepted: 3 September 2019.

Introduction

Venous thromboembolism (VTE) is a highly
prevalent and potentially fatal disease. VTE is
the third most common cause of cardiovascular
death, following acute coronary artery disease
and stroke, and is responsible for more than 3
million deaths/year worldwide.»> Since the
1960s, it has been known that anticoagulation
favorably impacts the outcome of VTE,?# and it
is well established that this is the basic step in the
treatment of deep vein thrombosis (DVT) and
pulmonary embolism (PE),> the two most com-
mon VTE clinical presentations. However, even
when adequately treated, VTE mortality is sur-
prisingly high. Data from the Global
Anticoagulant Registry in the FIELD, Venous
Thromboembolism (GARFIELD-VTE) registry
demonstrated that, in a cohort of 10,315 VTE
patients, from 419 centers and 28 countries,
overall mortality was 4.5% in 6 months.® Thus, a
VTE episode of any sort should not be taken
lightly.

Until recently, VTE has been understood to be a
time-limited acute disease. Therefore, withdrawal
of anticoagulant drugs after a limited period of
VTE treatment, typically 3-6months, was the
standard of care.” However, some patients present
several recurrent VTE events, once anticoagula-
tion is stopped. Besides the well-known classical
transient VTE risk factors, such as estrogen use,
smoking, cancer, surgery, and immobility, several
persistent VTE risk factors have been described,
such as thrombophilia-inducing genetic muta-
tions.® In addition, recent data suggest that VTE
is related to a chronic and systemic inflammatory
state, associated with persistent elevated inflam-
matory serum markers, and is much more than a
mere consequence of acute local risk factors.? In
these cases, it would make sense to prolong anti-
coagulation for an undetermined period of time,
as suggested by the most recent guidelines.!?

However, extended anticoagulation does not
come without risks, increased bleeding rates
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are a risk and could lead to unfavorable risk—
benefit ratios. How much this ratio is influ-
enced by the duration of anticoagulation will
determine how long the therapy should be
maintained and for who. These are the main
points that will be addressed in this review in
an attempt to consider suitable recommenda-
tions based on the most recent data published
in the field.

Is VTE recurrence really a problem?

Data from large and now classic cohorts of VTE
patients demonstrate the magnitude of VTE
recurrence. Prandoni and colleagues followed
1626 consecutive, first episode VTE patients
who had anticoagulation discontinued.!! After
lyear, 11% of all the patients had presented
another VTE episode. After 10years, surpris-
ingly, 39.9% of patients showed VTE recurrence.
When the VTE recurrence rate was compared
between patients with a provoked index event
(such as hormone use, severe clinical illness,
trauma, or surgery, primarily orthopedic) and
patients with unprovoked VTE, a higher 10years
recurrence rate was observed in the unprovoked
group (52.6%; 95% CI 45.6-59.5 versus 22.5%;
95% CI 17.2-27.8). A shorter duration of anti-
coagulation and increasing age were also associ-
ated with higher recurrence rates. In addition,
Baglin and colleagues followed 781 consecutive,
first episode VTE patients, who had discontin-
ued anticoagulation.!’? The study divided the
patients into three groups: surgery-related VTE,
with no recurrence for 2 years of follow up;
unprovoked VTE (the highest recurrence rate,
19.4%); and nonsurgical, transient VTE risk fac-
tors (8%). Of interest, recurrence rates did not
differ between patients that had thrombophilia
identified and those thatdid not. Antiphospholipid
syndrome and active cancer patients were
excluded from both cohorts.

These data lead to the conclusions: VTE recur-
rence is a highly significant problem, even after the
first episode; there is a population at high risk of
VTE recurrence with unprovoked VTE and it is
possible that this high-risk population would ben-
efit the most from extended anticoagulation; and
provoked VTE comprising a broad spectrum of
situations, with different recurrence rates. Surgical-
related VTE is associated with a low recurrence
rate and probably gains no benefit from extended
anticoagulation therapy in this context.

Should extend anticoagulation be provided

for unprovoked VTE?

Once it was defined that the unprovoked VTE
patients were the ones at the highest risk of recur-
rence and, therefore, a potential target for an
extended period of anticoagulation, the efficacy
and safety of this approach needed to be demon-
strated. Until the 2010s long-term oral anticoag-
ulation for VTE treatment was carried out
primarily using vitamin K antagonists (VKA), so
these were the drugs initially evaluated.

In 1999 the first randomized controlled trial on
this topic was published. A total of 162 unpro-
voked VTE patients, treated for 3 months, were
randomized to receive warfarin or placebo for an
additional 24 months.!3 The time in therapeutic
range [(TTR), the percentage of INR that
remains in the target zone] achieved in the study
was 64% (guidelines recommend that, ideally,
TTR should be above 60%). Extended antico-
agulation promoted a 95% reduction in VTE
recurrence. Warfarin extended patients had
1.3% of cumulative recurrence at 24 months,
and placebo patients had 27.4% (p<<0.001).
However, extended warfarin patients had a 3.8%
occurrence of major bleeding wversus 0 in the pla-
cebo group (»p=0.09).

Extended anticoagulation appeared to work, but
bleeding rates were still a matter of concern. In
2003 the PREVENT (long-term, low-intensity
warfarin therapy for the prevention of recurrent
venous thromboembolism) study proposed a dif-
ferent approach for extended anticoagulation: a
low-intensity warfarin scheme, which aimed to
keep INR between 1.5 and 1.9.14% The study
enrolled 508 unprovoked VTE patients that had
received full dosage anticoagulation for a median
of 6.5 months who were then randomized to low-
intensity warfarin (target INR 1.5-2.0) or placebo
and followed for up to 4.3 years (mean 2.1). The
low-intensity warfarin group had fewer episodes
of VTE recurrence (2.6% versus 7.2%), a risk
reduction of 64% (95% CI 0.19-0.67). Two
patients in the placebo group and five in the low-
intensity warfarin group had major bleeding
(p=0.25). Reduction in the intensity of antico-
agulation for long-term use was an appealing
idea. In the same year; however, the ELATE!
(comparison of low-intensity warfarin therapy
with conventional intensity warfarin therapy for
the long-term prevention of recurrent venous
thromboembolism) study evaluated low-intensity
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warfarin compared with conventional warfarin for
extended anticoagulation, enrolling 738 unpro-
voked VTE patients who had completed at least
3 months of warfarin therapy. Patients were rand-
omized to receive standard or low-intensity war-
farin, for 2.4 years of follow up, on average. The
standard warfarin group had fewer VTE episodes
[0.7 versus 1.9%, hazard ratio (HR) 2.8; 95% CI
1.1-7.0] and the same number of major bleeding
events (0.9 wversus 1.1%, HR 1.2; 95% CI 0.4—
3.0) compared with the low-intensity warfarin
group. Conventional intensity warfarin therapy
proved to be more effective than low-intensity
warfarin for the long-term prevention of recurrent
VTE. The low-intensity warfarin regimen did not
reduce the risk of bleeding. While extended anti-
coagulation with VKA proved its efficacy over
time, the data on low-intensity anticoagulation
with warfarin was not encouraging, and this prac-
tice was abandoned. However, the idea would
re-emerge using different drugs.

How long should extended anticoagulation

be maintained?

With the role of extended anticoagulation for sec-
ondary prophylaxis of unprovoked VTE defined,
how long should it be maintained? This issue was
addressed in the Prolonged Anticoagulation
During 18 months wersus Placebo after Initial
6 month treatment for the First Episode of
Idiopathic Pulmonary Embolism (PADIS-PE)
trial.’® It was a randomized, double-blind trial,
carried out in two stages. In stage 1, 371 first epi-
sode, unprovoked PE patients, from 14 French
centers, that were treated for at least 6 months
with a vitamin K antagonist were randomized to
receive warfarin or placebo for more than
18 months. After 18 months, warfarin and pla-
cebo were withdrawn, and the patients were fol-
lowed up for more than 24 months (stage 2). The
aim was to establish if an initial prolonged antico-
agulation period would be enough, or if this anti-
coagulation would be needed for a period longer
than 18 months. The TTR of PADIS-PE was
69.8%. During Stage 1 (extended anticoagula-
tion), recurrent VTE occurred in 3 patients in the
warfarin group and 25 patients in the placebo
group (HR 0.15; 95% CI 0.05-0.43). Major
bleeding occurred in four patients in the warfarin
group and in one patient in the placebo group
(HR 0.75; 95% CI 0.47-1.18). When analyzing
the primary outcome of the study (recurrent VTE
plus major bleeding, considering that morbidity

of VTE and bleeding are similar), extended anti-
coagulation was beneficial, warfarin patients had
fewer events (3.3%) than the placebo (13.5%;
HR 0.22; 95% CI0.09-0.55). However, the most
striking result of PADIS-PE came from the Stage
2 analysis. Once extended anticoagulation was
withdrawn, the event rate increased sharply, and
at the end of the 42 months of follow-up, previ-
ously treated warfarin patient events matched the
placebo group in terms of cumulative event rate
(20.8% of events in the warfarin group versus
24% in the placebo, HR 0.75; 95% CI 0.47—
1.18). The benefit that extended anticoagulation
with warfarin provided after the first, unprovoked
PE, was not maintained after discontinuation.
Therefore, there is no legacy effect of extended
anticoagulation, once it is withdrawn. The long-
term risk of VTE recurrence is similar if the
patient did not receive any extended anticoagula-
tion and is quite high (20% in 4years). For the
prolonged benefit, anticoagulation should be pro-
vided for more extended periods of time, possibly
with an undefined termination. Recently, a meta-
analysis on this topic concluded that longer (mean
18.6 months) compared with shorter anticoagula-
tion therapy (mean 7.5months) significantly
reduced all-cause mortality in patients with VTE
at intermediate risk of recurrence [(RR) 0.47,
95% CI 0.29-0.75].17

Can we identify higher-risk patients for VTE
recurrence?

The use of biomarkers to identify an individual
with a higher risk of VTE recurrence has always
been a tempting possibility. Between several
potential molecules, the most promising and
studied in this setting is the D-dimer measure-
ment. Over the last decade, some studies evalu-
ated the hypothesis that D-dimer assays could
play a role in gauging the appropriate duration of
anticoagulation in first episode VTE patients. In
the PROLONG (D-dimer testing to determine
the duration of anticoagulation study)!® 608 first
episode, unprovoked VTE patients who had
received a VKA for at least three months were
evaluated. Anticoagulation was then stopped, and
30days later D-dimer blood levels were meas-
ured. The D-dimer assay was abnormal in 36.7%
of patients. These positive D-dimer patients were
then randomized to resume VKA therapy or
maintain without anticoagulation. VTE recur-
rence occurred in 15% of positive D-dimer
patients without anticoagulation and in 2.9% of
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the positive D-dimer patients receiving VKA
therapy (HR 4.26, 95% CI 1.23-14.6, p=0.02).
However, VTE recurred in 6.2% of the negative
D-dimer patients. This result impacted negatively
on the clinical use of D-dimers as the sole deter-
minant of long-term anticoagulation therapy after
VTE, because the negative value is not enough to
warrant a low VTE recurrence rate in the absence
of anticoagulation.

The same conclusion was obtained from a pro-
spective cohort of 319 patients presenting the
first episode of unprovoked VTE that had
D-dimer levels evaluated after suspension of
anticoagulation. It observed an overall incidence
rate of recurrent VTE of 6.9% per year in
patients with two negative D-dimer results,
except in young women on estrogen containing
therapy, where no recurrent VTE was reported.!®
In addition, a meta-analysis was used to evaluate
PROLONG and other studies to determine the
isolated role of a D-dimer when assessing the
risk after unprovoked VTE and more impor-
tantly, its role in the suspension of anticoagula-
tion in patients with low risk for VTE
recurrence.?? In this meta-analysis, 1818 first
episode, unprovoked VTE patients from 7 stud-
ies were evaluated. The HR for D-dimer status
(positive wersus negative) was 2.59 (95% CI
1.90-3.52), reinforcing the higher risk for recur-
rence in positive D-dimer patients after inter-
ruption of anticoagulation, regardless of the
timing of post anticoagulation D-dimer testing
or patient age. No study or assay-specific
D-dimer was found and reassessing the analysis
according to specific quantitative D-dimer cut-
off points (500 and 250 ug/1) did not change the
results. Again, the risk of recurrence in negative
D-dimer patients was relatively high (3.7 per
100 patient-years, 95% CI 3.2-4.3), hindering
the use of the D-dimer assay as the standalone
test for withdrawing the anticoagulation for VTE
patients. However, it is theoretically possible to
use a D-dimer test in combination with other
clinical variables, increasing accuracy and possi-
bly the negative predictive value of this assess-
ment and, therefore, improving safety if the
suspension of anticoagulation is considered.?!

Other risk factors for VTE recurrence, beyond
the provoked or unprovoked condition and
D-dimer levels, are relevant when considering
the extension of anticoagulation or not. Men, for
example, appear to have a risk of VTE

recurrence 1.5 times higher than women,2224
and similarly, obesity?> and non-O blood type?2°
are also independent predictors of recurrent
VTE. Could these risk factors be considered and
evaluated in combination, to identify which
patient should receive prolonged anticoagula-
tion, and which should not? This approach has
been adopted, and some multiparametric mod-
els to predict VTE recurrence have been devel-
oped. The Vienna Prediction Model?’
prospectively evaluated a cohort of 929 patients,
considering mainly sex, location of first VTE,
and D-dimer level after anticoagulation.
Through a nomogram, the risk of recurrence was
calculated for individual patients. Patients at the
low-risk level in the Vienna model presented a
VTE recurrence rate of 4.4%. In the D-dimer,
Age, Sex, and Hormone (DASH) study,?® 1818
VTE patients were evaluated, considering abnor-
mal D-dimer after stopping anticoagulation, age
below 50years, male sex, and VTE not associ-
ated with the use of hormonal therapy. If the
patient had a score of 0 or 1, the VTE recurrence
rate at this low-risk level was 3.1%. Despite
being promising, these scores still lack in nega-
tive predictive value, and their usefulness in clin-
ical practice needs to be evaluated.

Are there any other therapeutic options for
secondary VTE prophylaxis?

Aspirin

Since the 1980s aspirin has been considered for
secondary VTE prophylaxis.?® Low cost, favora-
ble side-effect profile, comfortable posology, and
relatively low bleeding risk made aspirin an attrac-
tive alternative.

This possibility was evaluated systematically in
the Aspirin for the Prevention of Recurrent
Venous Thromboembolism (the Warfarin and
Aspirin, WARFASA) study.3 A total of 402 first
unprovoked VTE patients, that completed
6—18 months of anticoagulation were randomized
to receive aspirin 100mg once daily or placebo
and followed for 2years. Recurrent VTE events
were less frequent in the aspirin group (6.6% ver-
sus 11.2% per year; HR 0.58; 95% CI 0.36-0.93).
One patient in each group had a major bleeding
episode. Even with an unacceptably high VTE
recurrence rate/year (6.6%), aspirin was demon-
strated to have a role in secondary prophylaxis,
with no apparent increase in major bleeding.
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In the same year, the Aspirin to Prevent Recurrent
Venous Thromboembolism (ASPIRE) study
evaluated 822 first unprovoked VTE patients
that completed anticoagulation and were rand-
omized to receive aspirin 100mg once daily or
placebo and followed up to 4years.3! The aspirin
group patients had a recurrent VTE rate of 4.8%,
compared with 6.5% in the placebo group (HR
0.74; 95% CI 0.52-1.05). However, aspirin did
promote a reduction in major vascular events
(VTE, myocardial infarction, stroke, or cardio-
vascular death) of 34% compared with placebo
(p=0.01), without adding significantly in the
major bleeding risk.

Individual patients from the WARFASA and
ASPIRE trials were evaluated in the International
Collaboration of Aspirin Trials for Recurrent
Venous Thromboembolism (INSPIRE) study.3?
In this collaborative re-evaluation, aspirin reduced
recurrent VTE per year (5.1% wversus 7.5%; HR
0.68; 95% CI 0.51-0.90; p=0.008) and major
vascular events (5.7% versus 8.7%; HR 0.66; 95%
CI 0.50-0.86; p=0.002), without increasing the
major bleeding rate (0.4% for placebo and 0.5%
for aspirin, per year). These results demonstrated
that aspirin might play a role in the secondary
prophylaxis of VTE. However, when compared
with other therapeutic options for this objective,
aspirin efficacy results are quite disappointing. In
the EINSTEIN-CHOICE trial,3® rivaroxaban
achieved a reduction in the VTE recurrence of
70%, when compared with aspirin, with similar
bleeding rates. In this study, patients receiving
aspirin presented a rate of 5% of VTE recurrence
after 1 year. Therefore, since its efficacy is statisti-
cally proven, the role of aspirin in the long-term
secondary prophylaxis for VTE is restricted mainly
to patients with absolute contraindications to
other therapeutic modalities, such as the direct
oral anticoagulants (DOAC:S).

Sulodexide

Sulodexide is a natural glycosaminoglycan with
antithrombotic and profibrinolytic properties,
which can be administered orally and impairs
normal hemostasis to a lesser extent than heparin,
and has a very low risk of bleeding. In 2015 the
Sulodexide in Secondary Prevention of Recurrent
DVT (SURVET) trial evaluated 615 unprovoked
VTE patients, treated with VKA for 3—12 months.
Patients were randomized to receive sulodexide
2 X 250 lipasemic units capsules twice daily or

placebo, for 2years.3* Recurrence of VTE
occurred in 15 of the 307 patients who received
sulodexide (4.9%, 95% CI 2.9-8.1%) when com-
pared with 30 of the 308 patients who received
placebo (9.7%, 95% CI 6.8-13.7% - HR 0.49,
95% CI 0.27-0.92; p=0.02). No major bleeding
occurred in either group.

Despite the favorable results, the SURVET trial
presented some methodological issues. The
proportion of PE patients was low (7.6%). A
significant proportion of patients entered the
study with major protocol violations (some
patients had short or no anticoagulant treat-
ment prior to trial inclusion, others had long
untreated intervals prior to randomization and
some had longer anticoagulation treatment).
Furthermore, 5% of the patients interrupted the
study prematurely without having reached the
endpoint. These limitations led some authors to
suggest caution when applying SURVET data
to the overall population.?> More recently, a
meta-analysis re-evaluated sulodexide data for
secondary VTE  prevention, considering
SURVET and three other trials, involving a
total of 1461 patients, and concluded that sulo-
dexide reduced the recurrence (RR) of VTE
(RR 0.51, 95% CI 0.35-0.74, p=0.0004), with
a bleeding rate of 0.28%.36

Direct oral anticoagulants

In 2009 DOACSs began to be used for VTE treat-
ment. These new drugs, one direct thrombin
inhibitor (dabigatran) and three Xa antagonists
(rivaroxaban, apixaban, and edoxaban) proved to
be, in large randomized controlled trials, at least
as effective as the conventional VKA anticoagu-
lant strategy for the short-term prevention of
VTE recurrence in a general population. Their
great advantage was in safety, bleeding rates were
significantly reduced with DOACSs use.37-38 These
data led to the indication of DOACs as the first
choice for anticoagulation for VTE treatment not
related to cancer.!® Could these drugs be utilized
for extended anticoagulation and secondary
prophylaxis of VTE recurrence?

The first study to evaluate a DOAC in this setting
was the EINSTEIN-extension study.?® In this
study, 1196 VTE patients (70% of them unpro-
voked) that had been anticoagulated for at least
3 months were randomized to receive 20mg of
rivaroxaban once daily or placebo, for an
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additional 6 or 12months. Rivaroxaban promoted
an 82% reduction in the VTE recurrence rate (1.3
versus 7.1%; HR 0.18; 95% CI 0.009-0.39;
$<<0.001). Major bleeding was present in 0.7% of
the rivaroxaban group and did not occur in the
placebo group. The EINSTEIN-extension study
was the first study to demonstrate that full antico-
agulation dosage of a DOAC could be used for
long-term, secondary VTE prophylaxis, with low
bleeding rates.

In addition, the RE-SONATE study evaluated
dabigatran 150mg twice daily or placebo, for
6 months, for 1353 VTE patients that have
received at least 6 months of anticoagulation.*?
Dabigatran patients had fewer VTE recurrence
events than placebo (0.4 versus 5.6%; HR 0.08;
95% CI 0.02-0.25). Major bleeding occurred in
0.3% of patients in the dabigatran group and
none in placebo. Similar to the PADIS-PE study,
once extended anticoagulation was withdrawn,
the VTE recurrence rate increased sharply.
However, unlike PADIS-PE, the benefit of
extended treatment with dabigatran during the
12 months of follow-up after discontinuation of
dabigatran was partially maintained. Extended
secondary treatment with dabigatran was also
compared with conventional warfarin intensity
in the RE-MEDY study, which included 2856
VTE patients, anticoagulated at least for
3 months. Patients were then randomized and
followed for at least 6 months. Dabigatran was
noninferior to warfarin in VTE recurrence (1.8
versus 1.3%; HR 1.44; 95% CI 0.27-1.02;
p»=0.01 for noninferiority), and induced less
clinically relevant bleeding (5.6 wversus 10.2%;
HR 0.54; 95% CI 0.41-0.71). Therefore,
DOACs were superior to placebo in extended
VTE treatment, and at least as effective as war-
farin, but safer, with lower bleeding rates.

DOACSs have been successfully used for primary
VTE prophylaxis in orthopedic patients over the
last decade.*!#2 Considering the low-intensity
warfarin studies and the favorable results of
DOACG:s in this field, a question arises, could the
DOAC prophylactic dose and not only the full
anticoagulation dose, be sufficient for long-term
secondary VTE prophylaxis?

This alternative was evaluated in the apixaban for
the Initial Management of PE and DVT as a First-
Line Therapy Extension (AMPLIFY-EXT) study.4?

A total of 2486 VTE patients (90% unprovoked)
who had completed 6-12months of anticoagulation
were randomized between three groups: placebo,
apixaban 2.5 mg twice daily (prophylactic dose), and
apixaban 5mg twice daily (anticoagulation dose)
and were followed for 12months. Recurrent VTE
occurred in 8.8% of the placebo, 1.7% in the apixa-
ban prophylactic dose and 1.7% in the apixaban
anticoagulation dose (p<<0.001 for both compari-
sons with placebo). Major bleeding occurred in
0.5% in the placebo group, 0.2% in the apixaban
prophylactic dose and 0.1% in the apixaban antico-
agulation dose. Therefore, DOACs could be used
not only in full treatment but also in prophylactic
treatment, theoretically safer than conventional anti-
coagulation. In this context, would there still be a
role for aspirin in secondary, long-term VTE
prophylaxis?

This comparison was made in the EINSTEIN-
CHOICE trial.?3 A total of 3396 VTE patients
previously anticoagulated for at least 6 months
(40% unprovoked) were randomized into three
groups: aspirin 100 mg once daily, rivaroxaban
10 mg once daily (prophylactic dose), and rivar-
oxaban 20 mg once daily (anticoagulation dose).
VTE recurrence occurred in 4.4% of the aspirin
group, in 1.2% of the rivaroxaban prophylactic
dose, and in 1.5% of the rivaroxaban anticoagu-
lation dose (p<<0.001 for both comparisons
with aspirin). Major bleeding was similar in the
three groups: 0.3% in the aspirin group, 0.4% in
the rivaroxaban prophylactic group, and 0.5%
in the rivaroxaban anticoagulation groups. VTE
recurrence in the aspirin group is unacceptably
high in 1year (4.4%), and the rivaroxaban pro-
phylactic and anticoagulation doses performed
similarly, both in efficacy and safety. The major
trials evaluating extended anticoagulation after
the first episode of VTE are summarized in
Table 1.

Edoxaban did not have a specific trial evaluating
extended anticoagulation in VTE, but HOKUSAI-
VTE,* the phase III clinical trial that evaluated
edoxaban against warfarin for short and long-term
anticoagulation in VTE therapy lasted 12months
(instead of 6months usually recommended by
guidelines). The study demonstrated the noninferi-
ority of edoxaban in efficacy, with a safer profile,
concerning bleeding. Therefore, it is additional evi-
dence of extended anticoagulation for VTE second-
ary prophylaxis.
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Table 1. Major randomized trials in extended anticoagulation after the first episode of VTE.

Trial Year n Drugs evaluated Major findings
Kearon 1999 162 Warfarin versus placebo for 24months  Reduction in VTE recurrence of 95% (p < 0.001).
etal (Unprovoked) VTE recurrence warfarin 1.3% versus 27.4%
placebo. Major bleeding 3.8% versus 0 placebo
(p=0.09)
PREVENT"4 2003 508 Low—intensity warfarin [|NR 1.5-1 9] Reduction in VTE recurrence of 64% [p< 005]
(Unprovoked)  versus placebo. VTE recurrence, low-intensity warfarin 2.6%
Mean of follow up 2.1years versus 7.2% placebo. Major bleeding 5 patients
versus 2 placebo (p=0.25)
ELATE?" 2003 738 Low-intensity warfarin (INR 1.5-1.9) Conventional warfarin with fewer VTE events
(Unprovoked]  versus Conventional warfarin (0.7% versus 1.9% p < 0.05) and the same major
Mean of follow up 2.4years bleeding rates (0.9% versus 1.1%]
EINSTEIN- 2010 1196 (70% Rivaroxaban versus placebo followed Reduction in VTE recurrence of 82% (p<0.001).
EXT3? unprovoked) for 6 or 12months VTE recurrence, rivaroxaban 1.3% versus 7.1%
placebo. Major bleeding, 0.7% versus 0 placebo
WARFASA30 2012 402 Aspirin versus placebo followed for VTE recurrence 6.6% aspirin versus 11.2%
(Unprovoked)  2years placebo per year. HR 0.58; 95% Cl 0.36-0.93. No
difference in major bleeding
ASPIRE® 2012 822 Aspirin versus placebo followed for VTE recurrence 4.8% aspirin versus 6.5%
(Unprovoked)  4years placebo per year. HR 0.74; 95% CI 0.52-1.05. No
difference in major bleeding
RE- 2013 1353 Dabigatran versus placebo followed Reduction in VTE recurrence of 92% with
SONATE®#0 for 6 or 12months dabigatran (0.4 versus 5.6%; HR 0.08; 95% ClI
0.02-0.25). Major bleeding 0.3% versus 0 placebo
RE-MEDY4! 2013 2856 Dabigatran versus warfarin followed Dabigatran was noninferior to warfarin in VTE
for 6months recurrence (1.8 versus 1.3%; HR 1.44; 95%
Cl1 0.27-1.02; p=0.01 for noninferiority), and
induced less clinically relevant bleeding (5.6
versus 10.2%; HR 0.54; 95% C1 0.41-0.71)
AMPLIFY- 2013 2486 (90% Apixaban 2.5mg 2 X d (prophylactic Recurrent VTE occurred in 8.8% placebo, 1.7%
EXT43 unprovoked) dosage) versus Apixaban 5mg 2 x d apixaban prophylactic, 1.7% in the apixaban
(anticoagulation dosage) versus anticoagulation (p <0.001). Major bleeding
placebo followed for 12months 0.5% placebo, 0.2% apixaban prophylactic, 0.1%
apixaban anticoagulation
SURVET?34 2015 615 Sulodexide 50mg 2 X d versus placebo ~ VTE recurrence 4.9% sulodexide, 9.7% placebo
(Unprovoked)  followed for 2years (p=0.025). No major bleeding in both groups
EINSTEIN 2017 3396 (40% Aspirin 100mg versus rivaroxaban VTE recurrence 4.4% aspirin, 1.2% rivaroxaban
CHOICE?®? Unprovoked) 10mg 1 X d (prophylactic dosage) prophylactic 1.5% rivaroxaban anticoagulation

versus rivaroxaban 20mg 1 X d
(anticoagulation dosage) followed for
12months

(p<0.001). Major bleeding 0.3% aspirin, 0.4%
rivaroxaban prophylactic, 0.5% rivaroxaban
anticoagulation

VTE, venous thromboembolism.

Should we extend anticoagulation in

provoked VTE?

While abundant data suggest an indication of
extended anticoagulation in unprovoked VTE, in

provoked VTE the scenario is less clear. Should a
20% rate of VTE recurrence in 10years!! warrant

mandatory

long-term anticoagulation? What
about bleeding, do DOACs emergence with their
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Table 2. Risk factors stratification of provoked VTE and VTE recurrence after 1year of follow up (modified from

Becattini et al.39).

Provoked VTE risk factors  Major

Minor

Persistent

Drug used for extended Rivaroxaban (n=82) 0
prophylaxis (n), VTE

recurrence after 1year of

treatment
Aspirin (n1=39) 5.1%
Placebo (n=26) 3.8%
Transient Major surgery,

trauma,
cesarean section

Drug used for extended Rivaroxaban (n=125) 0
prophylaxis (n), VTE
recurrence after 1year of

treatment
Aspirin (n=37) 0
Placebo (n=17) 0

Active cancer (excluding basal cell
or squamous cell skin cancer]

Inflammatory bowel disease,
lower extremity paralysis,
congestive heart failure,

body mass index >30kg/m?
creatinine clearance <50ml/min,
family history of VTE,

known thrombophilia

Rivaroxaban (n=1184) 2.4%

Aspirin (n=468) 4.5%
Placebo (n=248) 10.7%

Immobilization,

travel >8h,

pregnancy,

puerperium,

estrogen use,

lower limb trauma with transient
impairment or mobility

Rivaroxaban (n=268) 0.4%

Aspirin (n=121) 4.2%
Placebo (n=56) 7.1%

VTE, venous thromboembolism.

favorable safety profile, interfere with this bal-
ance? Is DOACs prophylactic dose enough? Is
anticoagulation provided by aspirin enough?

Some of the answers come from the EINSTEIN-
CHOICE trial analysis.?? In this study, 60% of
VTE patients had a provoked VTE. In this popu-
lation, the recurrent VTE rate in 1 year of follow
up was 3.6% in aspirin-treated patients, com-
pared with 0.9% in the rivaroxaban 10 mg group
and 1.4% in the rivaroxaban 20 mg. The magni-
tude of VTE recurrence reduction was the same
in the unprovoked and in the provoked VTE pop-
ulation, 70%, the difference is the higher absolute
risk reduction in the unprovoked group. This evi-
dence suggests that the recurrence rate in pro-
voked VTE is not low (3.6% in 1year, even using
aspirin), therefore, making it reasonable to extend

anticoagulation for secondary VTE prophylaxis
also in the provoked population.

In an attempt to better understand how the pro-
voked VTE population behaved with secondary
prophylaxis, a recent study re-evaluated the data
of the EINSTEIN-EXT and EINSTEIN-
CHOICE studies.#> Determinant factors that
defined the provoked status of VTE were divided
between major and minor, persistent, and
transitory (Table 2).

In this analysis, no recurrence occurred in patients
with VTE provoked by major transient risk fac-
tors. In VTE provoked by minor persistent risk
factors, rates of recurrence where 2.4% in the
1184 rivaroxaban-treated patients, 4.5% in the
468 aspirin-treated patients and 10.7% in the 248
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placebo patients. For patients with minor tran-
sient risk factors, recurrence rates were 0.4% in
the 268 patients given rivaroxaban, 4.2% in the
121 patients given aspirin, and 7.1% in the 56
patients given the placebo. However, in the
unprovoked VTE patients, the rates of recurrence
in the 1173 patients given rivaroxaban, the 468
patients given aspirin, and the 243 patients given
placebo were 2.0%, 5.9%, and 10.0%, respec-
tively. Therefore, recurrence rates in patients with
VTE provoked by minor persistent or minor tran-
sient risk factors were not significantly lower than
those with unprovoked VTE (HR 0.81; 95% CI
0.56-1.16, and HR 0.68; 95% CI 0.32-1.30,
respectively). Therefore, except for major sur-
gery, trauma, and cesarean section induced VTE,
all other provoked VTEs may benefit from
extended anticoagulation therapy in the same way
that the unprovoked population does.

It is also interesting to note similarities between
survival rates that both provoked and unprovoked
VTE presents. Data from the Framingham Heart
Study demonstrated that in a prospective cohort
of 9754 patients, long-term mortality of provoked
and unprovoked VTE were remarkably similar.4°
If they are so similar in outcome and therapy,
should this distinction between provoked and
unprovoked VTE be continued? In contrast,
because provoked VTE comprises a wide range of
clinical situations and the only provocative factors
unquestionably related to the low recurrence
rates are trauma and the perioperative setting,
should we abandon the provoked/unprovoked
dichotomy and instead, adopt a trauma/surgery
associated VTE or not, clarifying the necessity of
long-term anticoagulation?*” This answer is yet to
be determined.

Should long-term anticoagulation be

provided for cancer-associated thrombosis?
Cancer-associated thrombosis (CAT) is a signifi-
cant issue, both for medical specialists that deal
with VTE and for oncologists.484% It is believed
that approximately 20% of VTE patients have or
will have cancer over a short period of time and
that 20% of all cancer patients will present VTE
during their clinical course.’® Furthermore, can-
cer is a significant cause of death in VTE patients
and vice versa. CAT presents several peculiarities
that distinguish it from other VTEs and is the
target of intense interest in the recent medical

literature.?! Specifics about this topic are beyond
the scope of this review. However, of note, CAT
patients carry a high risk of VTE recurrence and
also major bleeding, when treated.>2 Treatment of
CAT requires a different approach to ordinary
VTE cases, and, until recently, low-molecular-
weight-heparins (LMWHSs) were the first treat-
ment choice, for at least 3months after the acute
VTE event.1%53 Guidelines also suggest the main-
tenance of anticoagulation while the oncologic
risk factors for VTE recurrence remain, such as
metastatic disease or chemotherapy. However,
despite the guideline recommendations, long-
term anticoagulation with subcutaneous LMWH
commonly leads to low adherence rates in CAT
patients and unsatisfactory rates of both VTE
recurrence and bleeding.>* Recently, two DOACs
(edoxaban and rivaroxaban) proved to viable
choices for CAT therapy,>>® and now are
accepted treatment alternatives both for initial
and for extended anticoagulation treatment in
cancer patients.4%57

Conclusion

Recurrence rates after the first episode of VTE are
high and potentially life-threatening. For optimiza-
tion of clinical management and definition of
anticoagulation duration, patients are usually char-
acterized as having a provoked VTE (secondary to
known VTE risk factors, such as immobilization,
surgery, hormone use, and clinical illness) or an
unprovoked VTE. Recent data suggest that, for
surgically-related provoked VTE, anticoagulation
may be suspended after the first 3months of
therapy. For unprovoked VTE or other causes of
provoked VTE, data suggest that extended antico-
agulation for 18 months is beneficial, with a possi-
ble impact on overall survival. Despite the
theoretical benefit of more extended anticoagula-
tion periods, to the best of the authors’ knowledge,
no controlled data is currently available. Both war-
farin and DOAC:s are possible therapeutic alterna-
tives for secondary prophylaxis of VTE recurrence.
Aspirin also has some beneficial effect, but the
VTE recurrence rate is still high even with its use,
so aspirin may be considered as an option for
patients unable to use DOACs or warfarin.
Rivaroxaban and apixaban are DOACs that may
be used for extended anticoagulation in VTE both
at their prophylactic or full anticoagulation dose.
The summary of the recommendations is displayed
in Figure 1.
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ACUTE PHASE

Cancer-Associated
Thrombosis

(7 days-6 months)

All VTE cases

All VTE cases
(0-7 days)

LONG TERM PHASE

Rivaroxaban
Edoxaban
LMWH

EXTENDED PHASE

Rivaroxaban
Edoxaban
LMWH

Heparin IV
LMWH " "
Fondaparinux :;i;%’;anban :vh:aa:"
Rivaroxaban @ VTE unrelated to Cancer Edoxaban* Aspiring
Apixaban & i .
prxeten (idaysz3imonthi) Dabigatran  Sylodexide
Rivaroxaban Warfarin
Apixaban LMWH
Edoxaban Fondaparinux
Dabigatran
Rivaroxaban = Warfarin
Apixaban LMWH
Edoxaban* Aspirin#
@ Rivaroxaban higher dosage (15 mg bid for three weeks) Dabigatran Sulodexide

& Apixaban higher dosage (10 mg bid for one week)
# Aspirin superior to placebo, but inferior to rivaroxaban

* No specific study for extended anticoagulation with edoxaban, but the drug was evaluated for up to12 months after VTE

Figure 1. Summary of recommendations for extended anticoagulation after a first VTE event.

Take-home message

The recurrence rate of VTE is high and poten-
tially life-threatening. Extended anticoagulation
(longer than 3 months) is indicated for all causes
of VTE, except for surgical or trauma-related
VTE. For this purpose, both DOACs and warfa-
rin may be employed.
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