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Abstract: Background: Patients with acute venous thromboembolism (VTE) need anticoagulation
(AC) therapy for at least 3/6 months (primary treatment); after that period, they should receive a
decision on the duration of therapy. Methods: This study examined the complications occurring
during two years of follow-up (FU) in patients with a first VTE who were recruited in 20 clinical
centers and had discontinued or prolonged AC. They were included in the START2-POST-VTE
prospective observational study. Results: A total of 720 patients (53.5% males) who, after the
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completion of primary treatment, had received the decision to continue (n = 281, 39%; 76.1% with a
DOAC) or discontinue (n = 439, 61%) AC were followed up for 2 years (total FU = 1318 years). The
decision to prolong or suspend AC was made in similar proportions in patients with unprovoked or
provoked index events. Courses of sulodexide treatment or Aspirin (100 mg daily) were prescribed to
20.3% and 4.5%, respectively, of the patients who discontinued AC. The bleeding rate was significantly
higher in patients who extended AC (1.6% pt/y) than in those who stopped AC (0.1% pt/y; p = 0.001)
and was higher in patients using standard-dose DOACs (3.1% pt/y) than in those using reduced-dose
DOACs (0.4% pt/y). The recurrent VTE rates were similar between the two groups (2.2% pt/y during
AC vs. 3% pt/y off AC). Conclusion: Physicians’ decisions about AC duration were independent
of the unprovoked/provoked nature of the index event. The bleeding rate was higher in patients
who continued AC using standard-dose DOACs. Surprisingly, the rate of thrombotic recurrence was
not different between those who continued or discontinued AC. Randomized studies comparing
different procedures to decide on the duration of AC after a first VTE are needed.

Keywords: venous thromboembolism; anticoagulant treatment; bleeding; long-term follow-up; recurrence

1. Introduction

Venous thromboembolism (VTE), which includes deep vein thrombosis (DVT) and/or
pulmonary embolism (PE), is a common and potentially serious disease that urgently
requires active anticoagulant treatment. International guidelines unanimously recom-
mend that all patients with acute VTE should receive full-dose anticoagulation for at least
3–6 months to complete the primary treatment [1–4]. However, the disease is subject to
recurrence if anticoagulant treatment is stopped. The risk of recurrence is not uniform
among patients; it is very high in those with persistent and strong risk factors (such as
cancer), high in those with unprovoked events, low when the event is associated with
transient and weak risk factors, and very low when it occurs in association with major
surgery or other serious clinical conditions [5]. According to a recent systematic review
and meta-analysis that included 18 studies and 7515 patients with unprovoked VTE [6],
the recurrence rate one year after anticoagulant withdrawal was 10.3%, with a cumula-
tive incidence at 5 years of 25%. These data seem to support prolonged anticoagulation
beyond the first 3–6 months in patients with unprovoked VTE, provided that they are not
at high risk of bleeding. However, the risk of bleeding during prolonged anticoagulation
is not easy to predict, and most currently available predictive clinical scores have proven
unsatisfactory [7]. In addition, the dichotomy between unprovoked and provoked VTE
events when assessing the risk of recurrence has been questioned by some authors [8],
who suggested considering all risk factors for recurrence, which are multiple and vary
in nature and type. In this context, a recent analysis of studies on the use of rivaroxaban
for extended treatment showed that recurrence rates in patients with VTE associated with
minor persistent or minor transient risk factors were not significantly lower than those
in patients with unprovoked VTE, demonstrating that prolonged treatment is beneficial
in patients with both unprovoked and provoked VTE events [9]. For all of these reasons,
guidelines and recommendations are difficult to translate into clinical practice, and the
decision on anticoagulation duration is influenced by many factors, such as the physician’s
experience, confidence in guidelines and recommendations, and patient characteristics
and preferences. In this regard, recent reports on the management of patients with VTE
from a number of countries point to the wide variety of practices adopted by different
physicians [10,11] and clinical centers [12,13].

In a recent publication [12], we presented data on decision making for treatment
beyond the initial and maintenance therapy phases from Italian treatment centers (mainly
vascular centers) in VTE patients enrolled in the Italian prospective START2-POST-VTE
observational study. Nearly 60% of the patients who had completed the maintenance
treatment phase at the time of publication continued some form of treatment (mainly with
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anticoagulants), while the remaining patients discontinued all treatment. The decision to
extend or discontinue anticoagulation was made in a similar proportion of patients whether
the index event was unprovoked or provoked.

The main objective of the present report was to analyze the occurrence of complications
during two years of follow-up in patients currently present in the START2-POST-VTE study
who discontinued or prolonged anticoagulation.

2. Methods

The START2-Register (Survey on anticoagulated pAtients RegisTer, NCT02219984),
which is promoted and funded by the “Arianna Anticoagulazione” Foundation based in
Bologna, Italy, is an ongoing multicenter, prospective, observational study that has been
described in detail elsewhere [14]. START2 POST-VTE, a part of the START2-Register,
includes patients with a recent VTE episode who have given their written informed consent.
The Foundation has received an unrestricted financial grant from Alfasigma (Bologna,
Italy) to support the conduct of the START2 POST-VTE registry. Fifteen clinical centers
(9 thrombosis centers affiliated with the Italian Federation of Anticoagulation Clinics, 4 cen-
ters operating in angiology departments, and 2 centers in internal medicine departments)
and 1 vascular specialist participated in the START2-POST-VTE study. All participating
physicians were expert vascular specialists.

Patients who were aged ≥18 years were enrolled in the study during primary treat-
ment following diagnosis of a first-ever DVT and/or PE event. Patients were eligible if they
were treated with anticoagulant therapy for 3–24 months following the VTE event. Subjects
provided written informed consent prior to inclusion in the study. The exclusion criteria
were an age of <18 years, thrombosis in other sites, inability or unwillingness to provide
written informed consent, and the presence of other diseases requiring anticoagulation.
Each subject had the right to withdraw from the study at any time and without giving a
reason. All decisions regarding the type, dose, and duration of patient treatment before and
after enrollment in the study were left to the discretion of the treating physician, who was
required to report (a) when the patient was evaluated after the index event to determine
the duration of anticoagulation, (b) what the decision was, and (c) the reasons for the
decision. The participating physicians were also asked to follow up their patients for at
least 6 months and, hopefully, for two years after the decision. All of the investigators
recorded patient information in a structured case report form (CRF) in a web-based central
electronic database. The information collected was checked by a dedicated study monitor
from the Foundation (E.A.). All patients were assigned a unique identifier, and the data
were anonymized prior to their registration in the CRF.

Patient information was collected electronically in the registry’s central database. Pa-
tient enrollment began in April 2017 and ended in December 2019. At the time of patient
enrollment, participating physicians were asked to collect demographic and clinical charac-
teristics, risk factors for bleeding and thrombotic complications, routine laboratory data,
the type, site, and clinical aspects of the index VTE episode, the time of its occurrence,
the type of anticoagulant therapy used, and the presence of concomitant medication with
antiplatelet drugs. Laboratory tests were not mandatory and were performed by local
hospital laboratories. Creatinine clearance was calculated according to the Cockcroft–Gault
formula [15], and renal failure was defined according to the National Kidney Foundation
stratification [16]. We also calculated Charlson’s weighted comorbidity index score, which
combined both age and comorbidity [17], and we decided to stratify the weighted comor-
bidity index into 3 classes: mild for patients with a score of 0 to 1; moderate for patients
with a score of 2 to 4; severe for patients with a score higher than or equal to 5.

2.1. Follow-Up Data

For the purposes of the present analysis, follow-up was considered to extend from the
time at which the participating physicians made a treatment decision to (1) the completion
of two years of follow-up, (2) until December 2021, (3) until the last available follow-up for
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patients who were subsequently lost to follow-up or declined further participation in the
START2-Register, or 4) until the occurrence of a disease requiring prolonged anticoagula-
tion, major bleeding (MB), thrombotic complications, or death—whichever occurred first.
MB was defined according to the International Society on Thrombosis and Hemostasis
criteria [18]. Clinically relevant non-MB (CRNMB) events, which were defined as any overt
bleeding requiring medical intervention and/or treatment discontinuation that did not
meet any of the criteria for MB, were also recorded [19]. Thromboembolic events were
recorded and defined as clinically confirmed recurrent VTE episodes, venous thrombosis
at different sites, superficial vein thrombosis, stroke/arterial thromboembolism/transient
cerebral ischemic attack, or myocardial infarction. Detailed clinical reports of any relevant
clinical event that occurred during follow-up were also collected.

2.2. Statistical Analysis

Continuous variables are expressed as the median with interquartile range (IQR) or
as the mean plus or minus standard deviation (SD). Categorical variables are expressed
as frequencies and percentages. Differences between continuous variables were assessed
using an unpaired t-test, and categorical variables were compared by using the Chi-square
test or Fisher exact test, as appropriate. The median and interquartile range (IQR) of the
follow-up time was calculated, and the median test applied to score differences between
groups is reported. The incidence of recurrence, death, and bleeding events was calculated by
dividing the number of events by a person’s time at risk. The incidence ratio was calculated
together with the 95% confidence interval (95% CI). Univariate logistic regression analysis was
performed to explore the association between the clinical condition and the decision to extend
anticoagulation. All variables were subsequently entered into a multivariable analysis, and
multiple logistic regression with backward selection was performed to identify the factors that
were independently associated with the decision to extend anticoagulation. The results are
presented as an odds ratio (OR) with the 95% confidence interval (CI). p < 0.05 was considered
statistically significant. The data were analyzed with the use of the SPSS software for Windows,
V.26 (SPSS Statistic, IBM, Armonk, NY, USA), and the Stata V.14 statistical software package
(Stata Corp, College Station, TX, USA).

3. Results
3.1. Patients

A total of 720 patients (53.5% male) were included in the study; their characteristics,
the type and site of venous thrombotic events, and the anticoagulant treatments received
before inclusion are shown in Table 1. After a single VTE event, all patients received anti-
coagulation therapy for initial and primary treatment for a mean duration of 8.7 months.
The index events were classified as unprovoked in 56.9% of cases and as provoked in the
remaining cases. The site of the index event was proximal DVT in 55.0% of patients. After
completing primary treatment, which consisted of anticoagulation with a DOAC in 81.5%
of cases, all patients were assessed by their treating physicians, who recommended the
discontinuation (439 subjects, 61%) or extension (281, 39%) of anticoagulation. As shown in
Table 2, the decision to extend or discontinue anticoagulation did not prevalently depend
on the unprovoked or provoked nature of the index events. The site of the events was
more important for that decision. In fact, prolongation of anticoagulation was preferred in
cases with proximal DVT (62.2%), whereas anticoagulation was definitively discontinued
in most cases with isolated distal DVT (82.2%). The presence of thrombophilic abnormali-
ties was also a factor favoring prolongation of treatment. The most frequent reasons for
treating physicians’ decision to extend anticoagulation were the patient’s general condition
being considered to be at high risk of recurrence, recently assessed high D-dimer levels,
persistent residual vein thrombosis, and the presence of thrombophilic alterations. In the
multivariable logistic analysis (Table 3), the factors most associated with the extension of an-
ticoagulation were the unprovoked nature of the index event, the presence of thrombophilic
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alterations, a proximal DVT or an isolated distal DVT (associated with discontinuation) as
the index event, and an overall assessment of being at high risk of VTE recurrence.

Table 1. Characteristics of patients, index events, and anticoagulant treatments.

All Patients

Number 720

Males, n (%) 385 (53.5)

Age, mean (SD) years 65 (15)

Duration of primary treatment, months, mean ± SD 8.7 ± 6.5

Nature of index event, n (%)
Unprovoked 410 (56.9)

Site of index event, n (%)
Proximal DVT

DVT+PE
Isolated PE

Isolated Distal DVT

398 (55.0)
76 (10.6)
99 (13.8)
146 (20)

Type of anticoagulant treatment, n (%)
VKA

LMWH/Fondaparinux
DOACs

Apixaban
Dabigatran
Edoxaban

Rivaroxaban

60 (8.3)
73 (10.1)

587 (81.5)
158
55

108
266

Concomitant antiplatelet treatment, n (%) 77 (10.6)
SD: standard deviation, DVT: deep vein thrombosis, VKA: vitamin K antagonist, LMWH: low-molecular-weight
heparin, DOACs: direct oral anticoagulants.

Table 2. Characteristics of patients in whom anticoagulant treatment was extended or discontinued.

Anticoagulation
Extended

Anticoagulation
Discontinued p

Number, (%) 281 (39.0) 439 (61.0)

Male Sex, 160 (57.0) 225 (51.2) 0.128

Age, mean (SD) years 68 (14) 63 (16) 0.034

Duration of primary treatment, months;
m ± SD 10.8±8.0 7.3± 6.2 0.001

Nature of index event:
Unprovoked, n (%)

Provoked
167 (59.4)
114 (40.5)

243 (55.3)
196 (44.6)

0.315
0.278

Site of index event
Proximal DVT

DVT + PE
Isolated PE

Isolated Distal DVT

175 (62.2)
38 (13.5)
42 (14.9)
26 (9.2)

223 (55.3)
38 (8.6)

57 (13.0)
120 (27.3)

0.067
0.036
0.470
0.0001

Type of anticoagulant used during
primary treatment

VKA
LMWH/Fondaparinux

DOACs
Apixaban

Dabigatran
Edoxaban

Rivaroxaban

35 (12.5)
32 (11.4)
214 (76.1)

72
9

44
89

25 (5.7)
41 (9.3)

373 (85.0)
86
46
64

177

0.002
0.362
0.003
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Table 2. Cont.

Anticoagulation
Extended

Anticoagulation
Discontinued p

Concomitant antiplatelet treatment 24 (8.5) 30 (6.8) 0.240

Comorbidity
None

Previous TIA/stroke episode
Previous major bleeding episode
Hypertension (drug treatment)

Diabetes mellitus
Ischemic heart/peripheral diseases

Heart failure
Chronic inflammatory diseases

Active cancer
Glomerular Filtration Rate [ml/min,

mean (SD)]
Severe renal disease (>30 mL/min)

Moderate renal disease (30–60 mL/min)
Thrombophilia abnormalities

Charlson’s index
0–1 (mild)

2–4 (moderate)
≥5 severe

87 (30.3)
10 (3.6)
5 (1.8)

114 (40.6)
21 (7.5)

12/7 (6.7)
9 (3.2)

16 (5.7)
22 (7.8)

80 (59;105)
2 (0.7)

68 (24.2)
48 (17.1)

47 (16.7)
142 (50.5)
92 (32.7)

146 (33.2)
11 (2.5)
10 (2.3)

168 (38.3)
45 (10.2)
28 (6.4)
8 (1.8)

17 (3.9)
20 (4.5)
88 (37)
5 (1.1)

94 (21.4)
37 (8.4)

77 (17.5)
247 (56.2)
115 (26.1)

0.567
0.393
0.649
0.538
0.220
0.874
0.226
0.261
0.064
0.712
0.588
0.380
0.0004

0.839
0.145
0.063

DOAC: direct oral anticoagulant, DVT: deep venous thrombosis, LMWH: low-molecular-weight heparin, PE:
pulmonary embolism, TIA: transient ischemic attack, VKA: vitamin K antagonist.

Table 3. Factors associated with the extension of anticoagulation in the univariate and
multivariate analyses.

Univariate Analysis Multivariable Analysis

Factors OR 95% CI p OR 95% CI p

Age * 1.0 1.0–1.02 0.03 2.2 0.85–5.9 0.1

Thrombophilia abnormalities 2.2 1.4–3.5 0.01 2.2 1.5–3.8 0.01

Unprovoked Event 1.8 1.3–2.4 0.001 1.7 1.2–1.8 0.001

Proximal DVT 2.2 1.3–4.2 0.02 1.8 1.1–3.9 0.03

Distal DVT 0.7 0.58–
0.79 0.01 0.2 0.72–

0.82 0.02

Isolated PE 2.1 1.5–7.1 0.02 2.1 0.91–7.8 0.06

Charlson’s score (moderate) ◦ 1.1 0.7–1.9 0.7 1.1 0.58–5.3 0.3

High risk for VTE
recurrence # 2.3 1.3–4.2 0.01 2.2 1.1–4.6 0.02

Antiplatelet therapy 0.8 0.5–1.5 0.6 0.5 0.4–1.6 0.6
* Age is considered as a continuous variable. ◦ Charlson’s score: mild class vs. moderate/high classes. # Individual
thrombotic risk assessment of patients formulated by the treating physicians. DVT: deep venous thrombosis, PE:
pulmonary embolism, VTE: venous thromboembolism.

3.2. Follow-Up

The total follow-up duration was 1318 years. No patients withdrew from the study.
Most of the patients who continued anticoagulation (n = 281) were treated with a DOAC
during follow-up at either the standard (45.5%) or a reduced dose (46.3%); very few patients
received VKAs (5.0%) or LMWH (3.2%) (Table 4). Among the patients who discontinued
anticoagulation (n = 439), 30 (4.5%) were prescribed aspirin (100 mg daily), while 89 (20.3%)
were recommended cycles of sulodexide.
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Table 4. Treatments received during follow-up.

Treatments Patients, n (%) FU (Years)

All Patients, n. (%) 720 1318

Patients who continued anticoagulation ($) 281 (39.0) 490

DOACs (standard dose)
Apixaban

Dabigatran
Edoxaban

Rivaroxaban

128 (45.5)
23
6

30
69

190.2

DOACs (reduced dose)
Apixaban (2.5 mg BID)

Rivaroxaban (10 mg OID)

130 (46.3)
114
16

233.5

VKA 14 (5.0) 35.2

LMWH/Fondaparinux 9 (3.2) 32.3

Patients who discontinued anticoagulation 439 (61.0) 828

No treatment at all
Sulodexide (&)

Aspirin

330 (75.2)
89 (20.3)
20 (4.5)

615.0
173.4
39.4

FU: follow-up, DOACs: direct oral anticoagulants, VKA: vitamin K antagonist, LMWH: low-molecular-weight
heparin. ($): One patient continued anticoagulation for the presence of antiphospholipid syndrome, and four did
so for atrial fibrillation occurrence. These patients were censored at the moment these diseases were reported by
the participant centers. (&): Unlike anticoagulant drugs and low-dose aspirin (100 mg per day), Sulodexide is
not reimbursed by the National Health System in Italy; in Italy, the drug is usually prescribed at the dose of one
250-lipasemic-unit capsule twice daily for cycles of treatment of one month, 2 or 3 times per year.

Table 5 and Figure 1 show the number and incidence of primary outcomes occur-
ring during follow-up in the 720 patients enrolled in the study. More bleeding events
(MB+CRNMB) occurred in patients who prolonged anticoagulation (1.6% pt/y) than in
those who discontinued anticoagulation (0.1% pt/y, p = 0.001). In the latter group, only
one CRNMB occurred in a patient receiving aspirin. Bleeding was also more common
in patients treated with a standard-dose DOAC (3.1% pt/y) than in those on reduced-
dose DOACs (0.4% pt/y, p = 0.028), whereas no significant differences in the incidence of
bleeding were observed between patients treated on reduced-dose DOACs and those who
discontinued anticoagulation (p = 0.320) (Figure 1, Panel A).

Table 5. Adverse events that occurred during follow-up.

Patients n. (FU, Years)

Bleeding
(Including Major

and CRNMB)
n (×100 pt-y)

Recurrent VTE
(Including

Proximal/Distal
DVT and PE)
n (×100 pt-y)

Arterial Events
(Including AMI,

TIA/Stroke
n (×100 pt/y)

Death
n (%)

All 720 (1318) 35 (4.9)

Anticoagulation continued
All patients

DOAC (all doses)
Standard dose
Reduced dose

VKA
LMWH

281 (490)
258 (424)
128 (191)
130 (233)

14 (35)
9 (32)

7 (1.4)
7 (1.6)
6 (3.1)
1 (0.4)

0
0

10 (2.2)
7 (1.6)
2 (1.0)
5 (2.1)
2 (5.7)
1 (3.1)

2 (0.4)
2 (0.5)
1 (0.5)
1 (0.4)

0
0

9 (3.2)
8 (3.1)
1 (0.8)
7 (5.3)

0
1 (3.1)

Anticoagulation discontinued
All patients

No specific treatment
Sulodexide (&)

Aspirin

439 (828)
330 (615)
89 (173)
20 (39)

1 (0.1)
0
0

1 (2.6)

33 (3.0)
23 (3.7)
7 (4.0)
3 (7.7)

4 (0.5)
2 (0.3)
2 (1.2)

0

26 (5.9)
21 (6.4)
3 (3.3)

2 (10.0)
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Table 5. Cont.

Patients n. (FU, Years)

Bleeding
(Including Major

and CRNMB)
n (×100 pt-y)

Recurrent VTE
(Including

Proximal/Distal
DVT and PE)
n (×100 pt-y)

Arterial Events
(Including AMI,

TIA/Stroke
n (×100 pt/y)

Death
n (%)

RR for total mortality
AC continued

AC discontinued

9/490 1.8 ×100 pt/y
26/828 3.1 ×100 pt/y

RR 1.7 (95% CI 0.77–4.1) p = 0.1

(&): Usually prescribed at the dose of one 250-lipasemic-unit capsule twice daily for cycles of treatment of one
month, 2 or 3 times per year. AMI = acute myocardial infarction, FU = follow-up, CRNMB = clinically relevant
non-major bleeding, DOAC = direct oral anticoagulant, LMWH = low-molecular-weight heparin, VKA = vitamin
K antagonist.
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discontinued anticoagulation.

The incidence of recurrent venous thrombotic events was not different between patients
who prolonged anticoagulation (2.2% pt/y) and those who discontinued anticoagulation (3.0%
pt/y, RR 0.56; 0.24–1.2 95% CI; p 0.1); similarly, no differences were detected in the incidence
of arterial events and of all-cause death between the two groups (Table 5) (no deaths could be
attributed to thrombotic recurrence). Six superficial vein thromboses that were not considered
to be thrombotic recurrences occurred in patients who discontinued anticoagulation.
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4. Discussion

In this study, we analyzed the long-term outcomes (bleeding or recurrent events and
death) during two years of follow-up in a cohort of 720 patients in whom the treating
physicians had prescribed prolongation or discontinuation of anticoagulation after a first
venous thromboembolism (DVT and/or PE). Prior to enrollment, all patients had received
anticoagulation therapy as initial and primary treatment for an average of 8.7 months.
The clinically relevant findings of this study are as follows. First, while the incidence of
bleeding events (including MB and CRNMB) was generally higher in those who continued
anticoagulation, this was true for patients receiving standard doses but not for those
treated with reduced-dose DOACs (in 88% of patients, it was apixaban 2.5 mg twice daily),
where the incidence of bleeding was not significantly higher than that in patients who
discontinued anticoagulation. This result confirmed the high safety of low-dose DOACs
shown in available trials [20,21], as well as in real-life studies [22,23]. Second, the incidence
of thrombotic recurrence during follow-up did not differ between patients who continued
anticoagulation (with a DOAC in 92% of cases) and those who discontinued anticoagulation.
This is an important and unexpected finding of our study. This finding contrasts with the
results of two intervention trials on the use of reduced-dose DOACs [20,21] and a recent
real-life study using apixaban or warfarin for extended anticoagulation [24]. Furthermore,
our results seem to raise doubts about the benefits of extending anticoagulation beyond
primary treatment. These findings, which differ from those of the available studies, are not
easy to explain. The present study was a real-life study in which the participating physicians
decided whether to extend anticoagulation after assessing the patients’ characteristics. We
speculate that they were able to differentiate between patients at low and high risk of
recurrence and, thus, to give extended treatment only to the latter. According to this
reasoning, extended anticoagulation was effective in reducing the risk of recurrence in
these patients to a level similar, if not lower, than that in patients in whom anticoagulation
was discontinued because they were considered to be at low risk. The two intervention
trials (Amplify Extension and Einstein Choice) showed that both standard and reduced
doses were effective in reducing the risk of recurrence compared to placebo and aspirin,
respectively. However, both trials, as well as the aforementioned real-life study [24],
included patients who were in equipoise for continued anticoagulation. Hence, we believe
that the different study designs may explain our different results.

In the present study, the treating physicians did not decide on the duration of anti-
coagulant treatment primarily based on the nature of the index event—unprovoked or
provoked—but rather on a thorough and complete evaluation of patient characteristics.
Our results are fully in line with those of a recent prospective international study [22]
and seem to support the thesis of those who, in contrast to international guidelines and
recommendations [1], caution against the use of unprovoked/provoked events as the sole
VTE marker for deciding on the extension of anticoagulation [8] and instead strive for a
more complex risk stratification of patients.

Our study has some limitations that should be mentioned. With this real-life observa-
tional study, we aimed to evaluate (a) the decisions of treating physicians regarding the
extension or discontinuation of anticoagulation in patients after a previous single VTE event
and (b) the clinical consequences of such decisions. For these reasons, the participating
physicians were not given any criteria to guide their decisions, and they were left entirely
to their discretion. The number of patients included in the study was substantial; however,
the enrollment of more patients would likely have increased the probability that some
differences in outcomes would have reached statistical significance (e.g., the incidence of
recurrent events in patients receiving standard-dose DOACs versus patients not on antico-
agulation). Although it is well known that some drugs (e.g., amiodarone, dronedarone, and
verapamil, which are particularly used in atrial fibrillation patients, who were excluded
from this study) may increase the DOAC levels and the risk of bleeding, we admit that the
treatment with these drugs at baseline or during follow-up was not collected in CRF, as
was also the case for some laboratory results. Finally, there was no central adjudication of
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outcome events in this study. The strengths of our study include its prospective design,
large cohort, and long follow-up.

In conclusion, patients with a prior single VTE event who had completed approxi-
mately 8 months of anticoagulation as a primary treatment were included in the study after
a decision by their treating physicians, which was not primarily driven by the provoked or
unprovoked nature of the index events, to extend (in 39% of patients, almost all of whom
received a DOAC) or discontinue (62%) anticoagulation and were followed up for two
years. At the end of the two years, the recurrence of thrombotic events was similar in
patients who either continued or discontinued anticoagulation. In contrast, patients who
continued anticoagulation had a low incidence of MB+CRNMB (1.6% pt/y), which was,
however, significantly higher than that recorded in patients who discontinued anticoag-
ulation. A higher incidence of bleeding was only observed in patients treated with the
standard doses of DOACs. The results of our study seem to cast doubt on the wisdom of
prolonging anticoagulation in all patients with unprovoked index events, as recommended
by some international guidelines [1], and even more so in patients with provoked events,
as some authors suggested [9]. Our results seem to indicate that, in general, the treating
physicians were able to discriminate between patients at high versus low risk of recurrence
using a global evaluation of patient characteristics; this approach was effective and safe
for long-term clinical outcomes. We believe that it is time to compare different approaches
(rather than only the criterion of being provoked/unprovoked) to deciding on the duration
of anticoagulation by promoting large randomized clinical trials.
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