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ARTICLE INFO ABSTRACT

Artid_e history: Introduction: Scales for predicting venous thromboembolism (VTE) recurrence are useful for deciding the
Received 6 February 2019 duration of the anticoagulant treatment. Although there are several scales, the most appropriate for our
Accepted 18 March 2019 setting has not been identified. For this reason, we aimed to validate the DASH prediction score and the

Available online 21 November 2019 Vienna nomogram at 12 months.

Methods: This was a retrospective study of unselected consecutive VTE patients seen between 2006 and
I(engrds: . 2014. We compared the ability of the DASH score and the Vienna nomogram to predict recurrences of
3:;';:}22;?5;%?;;1?;?;85 VTE. The validation was performed by stratifying patients as low-risk or high-risk, according to each scale
Validation studies (Publication type) (discrimination) ar_ld comparing the observed recurrence with the expected rate (calibration).
Pulmonary embolism Results: Of 353 patients evaluated, 195 were analyzed, with an average age of 53.54+19 years. There were
Venous thrombosis 21 recurrences in 1 year (10.8%, 95% CI: 6.8%-16%). According to the DASH score, 42% were classified
as low risk, and the rate of VTE recurrence in this group was 4.9% (95% CI: 1.3%-12%) vs. the high-risk
group that was 15% (95% CI: 9%-23%) (P<.05). According to the Vienna nomogram, 30% were classified as
low risk, and the rate of VTE recurrence in the low risk group vs. the high risk group was 4.2% (95% CI:
0.5%-14%) vs. 16.2% (95% CI: 9.9%-24.4%) (P<.05).

Conclusions: Our study validates the DASH score and the Vienna nomogram in our population. The DASH
prediction score may be the most advisable, both because of its simplicity and its ability to identify more
low-risk patients than the Vienna nomogram (42% vs. 30%).
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Riesgo de recurrencia tras retirada de la anticoagulacion en pacientes con
enfermedad tromboembélica venosa no provocada: validacién externa del
nomograma de Viena y del modelo predictivo DASH

RESUMEN

Palabras clave:

Técnicas de apoyo a la toma de
decisiones

Tromboembolismo venoso
Estudios de validacién
Embolismo pulmonar
Trombosis venosa

Introduccion: Las escalas predictivas de recurrencias de ETV son ttiles para decidir la duracién del
tratamiento anticoagulante. Aunque hay varias escalas, desconocemos la aplicabilidad de las mismas
en nuestro medio. Por ello nos planteamos validar el modelo predictivo DASH y el nomograma de Viena
a 12 meses.

Métodos: Estudio retrospectivo de pacientes consecutivos no seleccionados con ETV no provocada desde
2006 hasta 2014. Comparamos la capacidad de predecir recurrencias de ETV de la escala DASH y el nomo-
gramade Viena. Lavalidacion se realiz6 estratificando a los pacientes como de bajo o alto riesgo, segtin cada
escala (discriminacién) y comparando las recurrencias observadas frente a las esperadas (calibracién).
Resultados: De 353 pacientes evaluados, se analizaron 195, con una edad media de 53,5+/-19 afios. Hubo
21 recurrencias a 1 afio (10,8%, IC95%: 6,8-16%). Segtin la escala DASH, fueron catalogados de bajo riesgo
el 42%, observando ETV recurrente en el grupo de bajo fue del 4,9% (1C95%: 1,3-12%) vs el grupo de alto
riesgo en que fue del 15% (IC95%: 9-23%) (p<0,05). Seglin el nomograma de Viena, fueron catalogados de
bajoriesgo el 30%, observando ETV recurrente en el grupo de bajo vs alto riesgo en el 4,2% (1C95%: 0,5-14%)

vs 16,2% (1C95%: 9,9-24,4%) (p<0,05).
Conclusiones: Nuestro estudio valida la escala DASH y el nomograma de Viena en nuestra poblacion.
El modelo predictivo DASH seria el mas aconsejable, tanto por su sencillez como por la capacidad de
identificar a mas pacientes de bajo riesgo frente al nomograma de Viena (42% vs 30%).

© 2019 SEPAR. Publicado por Elsevier Espafia, S.L.U. Todos los derechos reservados.

Introduction

Venous thromboembolic disease (VID) refers to both deep
venous thrombosis (DVT) and pulmonary embolism (PE). VID
occurs at an incidence of 1/1000 individuals/year, and is the third
most common cardiovascular disease, after acute coronary syn-
drome and stroke.!

VTD can have different underlying causes, and the pathophys-
iological mechanism involves a number of risk factors associated
with the individual predisposition, be it genetic or acquired, of
each subject. When these risk factors and predisposing conditions
are known (e.g. surgery, immobilization, hormone treatment, preg-
nancy, puerperium, and cancer), VID is said to be provoked. Even
so, approximately 50% of VTDs occur in the absence of a clear pre-
cipitating factor, in which case they are classified as unprovoked or
idiopathic.2

The optimal duration of anticoagulant treatment in patients
with unprovoked VTD has not yet been determined, since the
cumulative risk of recurrent VID at 5 years in patients who dis-
continue anticoagulation is 25%-30%.%-6 For this reason, continued
anticoagulant treatment is recommended if the risk of bleeding is
low.*-7 However, current evidence points to risk factors, such as
sex and D-dimer, that can modulate the risk of recurrence follow-
ing discontinuation of anticoagulation.> %8 Practically speaking, we
must analyze the case fatality rate of major bleeding, which is 2-3
times higher than the fatality rate of recurrent VID,?° for which
reason discontinuation of extended anticoagulant therapy is rec-
ommended when the risk of recurrence during the first year is less
than 5%-8%.!1-13

Several clinical prediction models®'# have been developed and
validated to individually assess the risk of recurrent VTD in patients
with unprovoked VTID who discontinue anticoagulant treatment,
although none has been validated in Spain. Two of the most widely
known validated scales are the DASH prediction score'>'> and
the Venice nomogram.'®!” The aim of this study was to perform
an external validation in our setting of the DASH score and the
Vienna nomogram, reevaluating the calibration of the predictions
(e.g. the precision of the probability of recurrent VID as pre-
dicted by the models compared with those observed in the new
cohort).

Methods
Study Design and Patient Selection

This was a retrospective study of unselected, consecutive VTD
patients evaluated in a dedicated clinic, between 2006 and 2014.

Inclusion criteria: Patients with unprovoked VTD who received
anticoagulant therapy for at least 3 months. Patients with unpro-
voked VTD who discontinued anticoagulation with D dimer
determinations performed 21 days after the withdrawal of anti-
coagulant treatment.

Exclusion criteria: Patients with provoked VTD meeting ISTH
criteria? (active cancer, surgery, immobilization, trauma, prior hos-
pitalization, pregnancy, or puerperium; positive for anticardiolipin
antibody or lupus anticoagulant).

The definitive diagnosis of DVT was established by Doppler
or compressive ultrasound or venography.'® One of the follow-
ing was required to confirm the diagnosis of PE: (1) intraluminal
filling defect on contrast-enhanced spiral computed tomography
(CT) scan of the chest; (2) high probability on ventilation-perfusion
lung scintigraphy according to PIOPED criteria; or (3) ventilation-
perfusion lung scintigraphy not diagnostic, with DVT of the lower
limb confirmed by Doppler or compressive ultrasound.!9-2!

Data Collection and Monitoring

We collected a series of clinical variables from all patients,
including at least those needed to validate the 2 scales: age, sex,
comorbidities (including arterial hypertension, diabetes, dyslipi-
demia, ischemic heart disease), site of the thrombotic event, date
of the thrombotic event, and discontinuation of anticoagulation
therapy.

Prior to discontinuation, all patients had received anticoagulant
treatment for at least 3 months, as indicated in clinical practice
guidelines.62223 D dimer was determined 2145 days after discon-
tinuation of anticoagulant treatment, and patients were followed
up for at least 12 months after discontinuation of treatment, either
in the clinic or by telephone. If the patient did not attend the
visit, they were contacted by telephone, and administrative data
were used if necessary to confirm patient death or absence of VTD
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(the digital clinical histories of the hospital and primary care were
consulted). Peripheral blood was obtained by venipuncture of the
antecubital fossa 21 days after discontinuing anticoagulant treat-
ment. D dimer was determined using the Acute Care™ D dimer test
pack, Siemens Healthcare Diagnostics (Newark, DE, US), the normal
range of which is <500 p.g/L.

Patients with clinical suspicion of recurrent VID were evalu-
ated using the same method used for the initial diagnosis. Patients
with clinical suspicion of recurrent VID were evaluated using
the same method used for the initial diagnosis. Patients with
clinical suspicion of recurrent PE were documented by ventilation-
perfusion scintigraphy, contrast-enhanced computed tomography,
or pulmonary angiography. A diagnosis of recurrent PE was given
if a high probability lung scintigraphy revealed a new area of
segmental perfusion defect with ventilation changes, or if new
filling defects were observed on the spiral CT. Patients with a
clinical suspicion of recurrent DVT were evaluated by Doppler
or compressive ultrasound, and the diagnosis of recurrent DVT
required clear evidence of thrombosis in at least 1 segment of
the proximal vein not previously affected. This required ultra-
sound evidence of a lack of compressibility in the pathway of
previously compressible proximal veins. All examinations were
carried out by experts in the technique used. An adjudication
committee (LJP and SMR) reviewed and confirmed all recur-
rences.

The primary study objective was the external validation at 12
months of the DASH prediction score and the Vienna nomogram
for VID. Both calibration and discrimination were validated.24-26
Secondary objectives were: (1) comparative analysis of discrimi-
nation of the 2 scales; (2) long-term external validation of the 2
scales. The study followed the principles of ethical practice of the
Declaration of Helsinki and was approved by the hospital ethics
committee.

The DASH score evaluates elevated D dimer after discontin-
uation of anticoagulation (+2 points), age <50 years (+1 point),

Evaluated for participation in the study
(n=353)

Included in the study (n=195)
|

Included in the validation of the
DASH score (n=195)

621

male sex (+1 point), and hormone treatment (-2 points). Patients
with a score <1 or >2 are considered to be at low or high
risk of recurrent VTD, respectively.'> This model was derived
from a cohort of 1818 patients!®> and subsequently validated in
a retrospective cohort of 827 patients.'> The Vienna nomogram
variables are sex, site of VID (PE, proximal or distal DVT), and D
dimer following discontinuation of anticoagulant treatment. This
model was derived from a cohort of 925 patients'® and subse-
quently validated in a study of 904 patients using data from 7
studies.!”” The Vienna nomogram score must be calculated for
each patient, and then the sample is divided into 4 quartiles
(Q). Patients in Q; and Q,_4, are defined as low and high risk,
respectively.'®

Statistical Analysis

Continuous variables were expressed as mean and standard
deviation (SD) and categorical variables as frequencies and per-
centages. Both models were validated externally for calibration
and discrimination.>426 The calibration was performed by com-
paring observed events with expected events. The predicted data
were retrieved from previous publications on the development
of the DASH prediction score!® and the Vienna'® nomogram.
The discrimination of the models was evaluated according to
the degree to which the model distinguishes between individu-
als who have recurrent VID compared to those who do not. To
this end, we analyzed the percentage of patients identified as
low-risk and used the area under the ROC curve. We analyzed
confidence intervals using the Clopper-Pearson exact method and
time to recurrence using the Kaplan-Meier method (Mantel-Cox
Log Rank test). Statistical significance was set at P<.05. Statistical
analyses were carried out using the SPSS v20 statistical pack-
age.

Excluded for not meeting criteria (n=158)

-Immobilization (n=61)

-Long journeys (n=6)

-Pregnancy (n=14)

Unprovoked VTD not included (n=77)

-Patient preference (n=39)

-Doctor’s decision (n=31)

-Reintroduction of anticoagulation due to highly elevated D dimer (n=7)

Included in the validation of the Vienna
nomogram (n=159)

Low risk (< 1) Low risk (Q,)
(n=82) (n=48)
High risk (= 2) High risk (Q,_,)
(n=113) (n=111)

Fig. 1. Flow chart.
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Sample Size Calculation

As suggested by the panel of experts, we calculated a sample size
large enough to ensure that the risk of recurrent VID in the low-risk
group would be <5% per year, in order to demonstrate that patients
with unprovoked VTD could safely discontinue their anticoagulant
treatment.'? To identify significant differences, we assumed a rate
of recurrent VID at 1 year of 5% in the low-risk group and 14% in the
high-risk group. For a 95% confidence level (1—a) with a statistical
power of 80%, the minimum sample size was calculated to be 165
patients.

Results

During the study period, we assessed 353 patients, of whom
195 met the inclusion criteria (flow chart, Fig. 1). All patients were
Caucasian, withameanage (+SD)of53.5(+19)years and a predom-
inance of women (57%). VTD presented as: DVT (75.4%), PE (14.9%),
and DVT plus PE (9.7%). A family history of VID was recorded in
7.2% (n=14) of the patients, and 7% (n=11) had prior VID. Of the 11
patients with a personal history of VID, 80% (n=9) had previously
had provoked VTD, and 20% (n=2) unprovoked VTD but with a high
risk of bleeding for whom discontinuation of anticoagulant treat-
ment was proposed. Table 1 shows the main characteristics of the
study patients.

Table 1
Study Patient Characteristics.

Variables Patients (n=195)
Age, mean (SD) 53.5(19.2)
Sex, female, n (%) 112 (57.4)
Personal history, n (%) 11(7.0)
Family history of VID, n (%) 14(7.2)
Arterial hypertension, n (%) 57 (29.2)
Diabetes, n (%) 18(9.2)
Dyslipemia, n (%) 37 (19.0)
Ischemic heart disease, n (%) 5(2.6)
Stroke, n (%) 1(0.5)
Congestive heart failure, n (%) 3(1.5)
Chronic lung disease, n (%) 14(7.2)
Sleep apnea-hypopnea syndrome 4(2.1)
Degenerative neurological disease, n (%) 2(1)
Dementia, n (%) 4(2.1)
Connective tissue disease, n (%) 10(5.1)
Inflammatory bowel disease 4(2.1)
Liver disease, n (%) 3(1.5)
Joint disease, n (%) 31(15.9)
Hormone treatment, n (%) 36 (18)
Variceal disease, n (%) 35(17.9)
Type of VID

DVT, n (%) 147 (75.4)

PE, n (%) 29 (14.9)

DVT and PE, n (%) 19(9.7)
DVT site

Proximal, n (%) 135(91.2)

Distal, n (%) 13(8.8)
Known thrombophilia

Factor V Leiden, n (%) 17 (8.7)

Prothrombin gene, n (%) 15(7.7)
Residual thrombosis, n (%) 46 (23.6)
Post-thrombotic syndrome, n (%) 45(23.1)
Bleeding during anticoagulant treatment, n (%) 10(5.2)
Duration of anticoagulant treatment (months), 14.1 (11.9)
mean (SD)
Follow-up (months) since discontinuation of 48.3 (35.4)

anticoagulation, mean (SD)

DVT: deep vein thrombosis; PE: pulmonary embolism; SD: standard deviation; VID:
venous thromboembolic disease.

Bleeding was the reason for proposing the discontinuation of
anticoagulant treatment in 5.2%. Mean time (+) receiving antico-
agulation and mean follow-up after discontinuing anticoagulant
treatment was 14.1 (£11.9) and 48.3 (£35.4) months, respec-
tively.

We evaluated the 195 patients using the DASH score, and
42% and 58% of patients were classified as high and low risk,
respectively. To apply the Vienna nomogram, we excluded patients
receiving hormone treatment (n=36), giving a final sample of 159
patients who were classified as low vs high risk, 30% and 70%,
respectively. Fig. 2 shows the ROC curve evaluating the probability
of each of the scales predicting recurrent VID at 12 months.

Twenty-one recurrences were observed in the validation of the
DASH score (n=195) (10.8%, 95% CI: 6.8%-16%) during the first 12
months after anticoagulant treatment was discontinued. In 95% of
cases (n=20), recurrences presented as DVT. The cumulative inci-
dence in low and high-risk patients was 4.9% (95% CI: 1.3%-12%),
and 15% (95% CI: 9%-23%), respectively (P<.05) (Fig. 3). Twenty
recurrences were observed in the validation of the Vienna nomo-
gram (n=159)(12.6%,95% Cl: 7.9%-18.8%) during the first 12 months
after anticoagulant treatment was discontinued. After completing
the Vienna nomogram, we divided the sample by quartiles (Q),
observing a cumulative incidence of recurrence of 4.2% (95% Cl:
0.5%-14%) in Qq vs. 16.2% (95% CI: 9.9%-24.4%) in Qy_4 (P<.05)
(Fig. 4). We calibrated both models by comparing the observed
incidence of recurrent VID with the incidence predicted in the
validation cohorts (Table 2).

Forty recurrences (20.5%; 95% Cl: 15.1-26.9) occurred during
follow-up (median 3.9 years; interquartile range: 1.1-6.3 years).
After application of the DASH score, recurrences in low-risk and
high-risk patients were 13.4% (95%; 6.9%-22,7%) and 25.7% (95%
Cl: 17.9%-34.7%), respectively (P=.05) (Table 3, Fig. 5). For the
Vienna nomogram, the cumulative incidence in low-risk and high-
risk patients was 14.6% (95% Cl: 6.1%-27.8%) and 28.8% (95% CI:
20.6%-38.2%), respectively (P<.05) (Fig. 6).

Discussion

We performed a retrospective validation of the use of the DASH
prediction score and the Vienna nomogram in our setting. These
scales are used to identify patients with unprovoked VID and a
low risk of recurrence, in order to safely discontinue anticoagu-
lant treatment indefinitely after at least 3 months of treatment.
The implications of these results are that the duration of antico-
agulant treatment may be optimized by safely discontinuing it in
patients classified as low risk of recurrence, as shown by previous
studies.!-13

The discontinuation of anticoagulant treatment in patients with
unprovoked VTD is a hotly debated and controversial topic.!227-29
In patients with unprovoked VTD, the guidelines recommend indef-
inite anticoagulant treatment unless the risk of bleeding is high.%3°
The International Society of Thrombosis and Hemostasis (ISTH)
suggests that the discontinuation of anticoagulant treatment is
appropriate in subgroups of patients with less than 5% risk of recur-
rent VID at 1 year.'? Our study has validated both scores in a
population with an incidence in the low-risk group of less than
5%. Given that the DASH score classifies more patients as low-risk
than the Vienna nomogram (42% vs. 30%) and that it is easier to use,
this would be the tool of choice.

Our study has several strengths. First, both scores are analyzed
in the same patient cohort, so they can not only be validated, but
also compared to see which includes more patients in the low-risk
group, that is to say, the group that will benefit from the safe dis-
continuation of anticoagulation. To our knowledge, this is the only
study that has validated these scales in Spain, giving them external
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Fig. 2. Receiver operating characteristics (ROC) curve based on the DASH and Vienna models applied in our series.
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2
<
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O
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0 Score <1 vs > 2 points
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Score (At-risk patients) Time to recurrence (months)

<1 points (n=82) 79 71 68 63
> 2 points (n=113) 100 88 87 86

Fig. 3. Time-to-event curve at 12 months in patients with low-risk (<1) vs. high risk
(>2) DASH scores.

validity and justifying their use in our setting (known as portabil-
ity). Second, the clinical characteristics of our patients are similar
to those of other previously published series. In our population the
mean age was 54419 years; in other studies, age ranged from 54
to 68 years, depending on the study.'?'5-17 Third, all recurrences
were documented objectively and reviewed by an independent
committee (SMR and LJP).

Our study has some limitations. First, it is a retrospective study,
with the inherent limitations of this design. However, it analyzes
unselected consecutive patients with VTD. The DASH score and
Vienna nomogram were also validated in retrospective patient

20—

Vienna nomogram (Q,_,) [

5] Vienna nomogram (Q,)

Cumulative incidence (%)
?

Log-rank test

0 Quartile Q, vs Q.4
b 3 6 9 12

Score (At-risk patients) Time to recurrence (months)
Q, (n=48) 47 45 45 43
Q,, (n=111) % 83 80 80

Fig. 4. Time-to-event curve at 12 months in patients with Vienna nomogram Q; vs.
Qa-4.

series.!>17 It must be borne in mind that in some cases there may
have been a selection bias, since in patients with a high risk of
recurrent VTD, the clinician did not discontinue anticoagulation,
although this limitation is also a feature of other previously pub-
lished studies, due to their retrospective nature.'>!” In our study,
we documented the number of patients who chose to continue anti-
coagulant treatment (14%), those in whom the clinician decided
to maintain treatment (11%), and those in whom treatment was
reintroduced after the detection of very high D dimer levels (3%).
Similarly, in the validation study of the Vienna model, only 904
patients from a database of 1818 (50%) could be included in the
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Table 2
Calibration of the Validation. Baseline Characteristics Compared to Initial Cohort.

S. Marin-Romero et al. / Arch Bronconeumol. 2019;55(12):619-626

Cumulative Incidence of
Recurrence at 12 Months
n (%, 95% CI)

Predicted Cumulative Incidence of
Recurrence at 12 Months?
n (%, 95% Cl)

DASH prediction score
Low risk (<1) (n=82) 4(4.9; 1.3-12)
High risk (>2) (n=113) 17 (15; 9-23)

Vienna nomogram
Low risk (Q;) (n=48)
High risk (Q2-4) (n=111)

2(4.2;0.5-14.3)
18 (16.2; 9.9-24.4)

20(3.6; 2.2-5.6)
20(7.2; 44-10.9)

13(5.1; 2.7-9.9)
110(15.2; 12.7-18)

a References used to calculate predicted incidence.'>'”

Table 3
Recurrence in Patients Stratified According to DASH Score and VIENNA Nomogram.

Recurrence at 12 Months, n (%,

Long-term Recurrence, n

95% CI) (%, 95% CI)
DASH prediction score
Low risk (n=82) 4(4.9;1.3-12) 11(13.4; 6.9-22.7)
High risk (n=113) 17 (15; 9-23) 29(25.7;17.9-34.7)

Vienna nomogram
Low risk Q; (n=48)
High risk Q-4 (n1=111)

2(42;0.5-14.3)
18 (16.2; 9.9-24.4)

7 (14.6; 6.1-27.8)
32(28.8; 20.6-38.2)

DASH risk score (= 2 points)

100 —| | Log-rank test
Score <1 vs = 2 points
80 —
S
® 60 —
o
c
(0]
S
o
[
=
kS
g
> 20 —
(@]
0 —

I I
0 2

Score (At-risk patients)
< 1 points (n=82)
> 2 points (n=113)

|
4

48
49

Time to recurrence (years)

6 8 10
24 8 2
29 12 2

Fig. 5. Long-term time-to-event curve in patients with low-risk (<1) vs. high risk (>2) DASH scores.

external validation of the model.!” In the external validation of
the DASH prediction score, no mention is made and no informa-
tion is provided regarding patients who were not analyzed or who
were excluded.!? Although it is preferable to perform the exter-
nal validation prospectively from a methodological perspective,
from a practical point of view we wished to determine the appli-
cability and validity of both scales in our environment. Second,
we have not analyzed other models, such as the Men-HERDOO2
rule,?’ which evaluates sex (all men continue to receive antico-
agulation), hyperpigmentation, edema or redness in the affected
leg, D dimer during anticoagulation, and age. Although this method
was validated prospectively, it has limitations, including the sub-
jective assessment of signs in the affected limb and the fact that
all men must continue anticoagulation indefinitely, parameters
that do not figure in the other 2 scales. We could not validate

this scale in our setting, as we lacked data on hyperpigmentation,
edema or redness in the affected leg. Third, all our patients were
Caucasian, which potentially limits generalization to other races.
Fourth, we do not know the potential role of direct-acting oral
anticoagulants when considering discontinuing anticoagulants, as
these drugs have demonstrated a good safety profile, to the extent
that some experts argue that if the annual risk of bleeding is greater
than 3%, treatment should be discontinued, and if it is less than 3%
ayear, discontinuation should be considered if the patient is at low
risk of recurrent VTD after evaluating their score.2® Nevertheless,
this approach needs to be evaluated in a clinical trial. Fifth, it would
have been interesting to conduct a subgroup analysis on the basis
of gender or VTD site. Unfortunately, the sample was calculated to
validate both scales, and our study does not have enough power to
perform subanalyses.
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Conclusion

Our study validates the DASH score and the Vienna nomogram in
our population. The DASH prediction score may be the most useful,
because of both its simplicity and its ability to identify more low-
risk patients than the Vienna nomogram (42% vs. 30%).

Conflict of Interests

Luis Jara Palomares has received honoraria for speaking engage-
ments and travel and accommodation expenses from Rovi, Pfizer,
Menarini, Leo-Pharma and GSK, unrelated to this manuscript.
Maria Isabel Asensio Cruz has received travel and accommoda-
tion expenses from Rovi, Novartis, and Teva, unrelated to this
manuscript. Raquel Morillo Guerrero has received honorariafor
speaking engagements and travel and accommodation expenses
from Pfizer, Menarini, and GSK, unrelated to this manuscript. The
other authors state that they have no conflict of interests.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.arbr.2019.10.001.

References

1. Naess IA, Christiansen SC, Romundstad P, Cannegieter SC, Rosendaal FR, Ham-
merstrem J. Incidence and mortality of venous thrombosis: a population-based
study. ] Thromb Haemost. 2007;5:9-692.

. Kearon C, Ageno W, Cannegieter SC, Cosmi B, Geersing GJ, Kyrle PA, Subcommit-
tees on Control of Anticoagulation, and Predictive and Diagnostic Variables in
Thrombotic Disease. Categorization of patients as having provoked or unpro-
voked venous thromboembolism: guidance from the SSC of ISTH. ] Thromb
Haemost. 2016;14:3-1480, http://dx.doi.org/10.1111/jth.13336.

. Ensor ], Riley RD, Moore D, Snell KI, Bayliss S, Fitzmaurice D. System-
atic review of prognostic models for recurrent venous thromboembolism
(VTE) post-treatment of first unprovoked VTE. BMJ Open. 2016;6:e011190,
http://dx.doi.org/10.1136/bmjopen-2016-011190.

. Baglin T, Luddington R, Brown K, Baglin C. Incidence of recurrent venous throm-
boembolism in relation to clinical and thrombophilic risk factors: prospective
cohort study. Lancet. 2003;362:6-523.

5. Kyrle PA, Rosendaal FR, Eichinger S. Risk assessment for recurrent

venous thrombosis. Lancet. 2010;376:9-2032, http://dx.doi.org/10.1016/
S0140-6736(10)60962-2.

10.

12.

13.

15.

16.

. Agnelli

. Kearon C, Akl EA, Ornelas ], Blaivas A, Jimenez D, Bounameaux H, et al.

Antithrombotic therapy for VTE disease: CHEST guideline and expert panel
report. Chest. 2016;149:315-52, http://dx.doi.org/10.1016/j.chest.2015.11.026.

. Marcucci M, lorio A, Douketis ]J. Management of patients with unpro-

voked venous thromboembolism: an evidence-based
approach. Curr Treat Options Cardiovasc Med.
http://dx.doi.org/10.1007/s11936-012-0225-2.

G, Becattini C. Risk assessment for recurrence and optimal
agents for extended treatment of venous thromboembolism. Hematol-
ogy Am Soc Hematol Educ Program. 2013;2013:7-471, http://dx.doi.org/
10.1182/asheducation 47120131.

and practical
2013;15:224-39,

. Carrier M, Le Gal G, Wells PS, Rodger MA. Systematic review: case-fatality rates of

recurrent venous thromboembolism and major bleeding events among patients
treated for venous thromboembolism. Ann Intern Med. 2010;152:578-89,
http://dx.doi.org/10.7326/0003-4819-152-9-201005040-00008.

Lecumberri R, Alfonso A, Jiménez D, Fernidndez Capitin C, Prandoni P,
Wells PS, et al, RIETE investigators. Dynamics of case-fatalilty rates
of recurrent thromboembolism and major bleeding in patients treated
for venous thromboembolism. Thromb Haemost. 2013;110:834-43,
http://dx.doi.org/10.1160/TH13-02-0132.

. Kearon C, Akl EA. Duration of anticoagulant therapy for deep vein

thrombosis and pulmonary embolism. Blood.
http://dx.doi.org/10.1182/blood-2013-12-512681.
Kearon C, lorio A, Palareti G. Subcommittee on Control of Anticoagula-
tion of the SSC of the ISTH\Risk of recurrent venous thromboembolism
after stopping treatment in cohort studies: recommendation for accept-
able rates and standardized reporting. ] Thromb Haemost. 2010;8:2313-5,
http://dx.doi.org/10.1111/j.1538-7836.2010.03991.x.

Tosetto A, Testa S, Martinelli [, Poli D, Cosmi B, Lodigiani C, et al. External val-
idation of the DASH prediction rule: a retrospective cohort study. ] Thromb
Haemost. 2017;15:1963-70, http://dx.doi.org/10.1111/jth.13781.

2014;123:1794-801,

. Ensor ], Riley RD, Jowett S, Monahan M, Snell K, Bayliss S, et al., PIT-STOP collab-

orative group. Prediction of risk of recurrence of venous thromboembolism fol-
lowing treatment for a first unprovoked venous thromboembolism: systematic
review, prognostic model and clinical decision rule, and economic evaluation.
Health Technol Assess. 2016;20:1-190, http://dx.doi.org/10.3310/hta20120,
i-xxiii.

Tosetto A, lorio A, Marcucci M, Baglin T, Cushman M, Eichinger S, et al.
Predicting disease recurrence in patients with previous unprovoked venous
thromboembolism: a proposed prediction score (DASH). ] Thromb Haemost.
2012;10:1019-25, http://dx.doi.org/10.1111/j.1538-7836.2012.04735 .
Eichinger S, Heinze G, Jandeck LM, Kyrle PA. Risk assessment of recur-
rence in patients with unprovoked deep vein thrombosis or pulmonary
embolism: the Vienna prediction model. Circulation. 2013;121:6-1630,
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.925214.

. Marcucci M, lorio A, Douketis ]JD, Eichinger S, Tosetto A, Baglin T, et al. Risk of

recurrence after a first unprovoked venous thromboembolism: external vali-
dation of the Vienna Prediction Model with pooled individual patient data. ]
Thromb Haemost. 2015;13:775-81, http://dx.doi.org/10.1111/jth.12871.

. Bounameaux H, Perrier A, Righini M. Diagnosis of venous thromboem-

bolism: an wupdate. Vasc Med. 2010;15:399-406, http://dx.doi.org/10.
1177/1358863X10378788.


http://dx.doi.org/10.1016/j.arbr.2019.10.001
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0160
dx.doi.org/10.1111/jth.13336
dx.doi.org/10.1136/bmjopen-2016-011190
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0175
dx.doi.org/10.1016/S0140-6736(10)60962-2
dx.doi.org/10.1016/S0140-6736(10)60962-2
dx.doi.org/10.1016/j.chest.2015.11.026
dx.doi.org/10.1007/s11936-012-0225-2
dx.doi.org/10.1182/asheducation 47120131
dx.doi.org/10.1182/asheducation 47120131
dx.doi.org/10.7326/0003-4819-152-9-201005040-00008
dx.doi.org/10.1160/TH13-02-0132
dx.doi.org/10.1182/blood-2013-12-512681
dx.doi.org/10.1111/j.1538-7836.2010.03991.x
dx.doi.org/10.1111/jth.13781
dx.doi.org/10.3310/hta20120
dx.doi.org/10.1111/j.1538-7836.2012.04735.x
dx.doi.org/10.1161/CIRCULATIONAHA.109.925214
dx.doi.org/10.1111/jth.12871
dx.doi.org/10.1177/1358863X10378788
dx.doi.org/10.1177/1358863X10378788

626

19.

20.

21.

22.

23.

24,

25.

S. Marin-Romero et al. / Arch Bronconeumol. 2019;55(12):619-626

Remy-Jardin M, Remy ], Wattinne L, Giraud F. Central pulmonary throm-
boembolism: diagnosis with spiral volumetric CT with the single-breath-hold
technique - comparison with pulmonary angiography. Radiology. 1992;185:
381-7.

PIOPED Investigators. Value of the ventilation/perfusion scan in acute pul-
monary embolism. Results of the prospective investigation of pulmonary
embolism diagnosis (PIOPED). JAMA. 1990;263:2753-9.

Kearon C, Ginsberg JS, Hirsh J. The role of venous ultrasonography in the diagno-
sis of suspected deep venous thrombosis and pulmonary embolism. Ann Intern
Med. 1998;129:1044-9.

Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux H, Goldhaber
SZ, et al. Antithrombotic therapy for VTE disease: Antithrombotic Therapy
and Prevention of Thrombosis, 9th ed: American College of Chest Physi-
cians Evidence-Based Clinical Practice Guidelines. Chest. 2012;141:e419S-96S,
http://dx.doi.org/10.1378/chest.11-2301.

Kearon C, Kahn SR, Agnelli G, Goldhaber S, Raskob GE, Comerota AJ. Antithrom-
botic therapy for venous thromboembolic disease: American College of Chest
Physicians Evidence-Based Clinical Practice Guidelines (8th edition). Chest.
2008;133:454S-545S, http://dx.doi.org/10.1378/chest.08-0658.

Van Houwelingen HC. Validation, calibration, revision and combination of prog-
nostic survival models. Stat Med. 2000;19:3401-15.

Harrell FE Jr, Lee KL, Mark DB. Multivariable prognostic models: issues in
developing models, evaluating assumptions and adequacy, and measuring and
reducing errors. Stat Med. 1996;15:361-87.

26.

27.

28.

30.

31.

Royston P, Altman DG. External validation of a Cox prognostic
model: principles and methods. BMC Med Res Methodol. 2013;13:33,
http://dx.doi.org/10.1186/1471-2288-13-33.

Kanthi Y, Piazza G. Great debates in vascular medicine: extended dura-
tion anticoagulation for unprovoked venous thromboembolism - coming
to consensus when the debate rages on. Vasc Med. 2018;23:384-7,
http://dx.doi.org/10.1177/1358863X18770529.

Rodger MA, Le Gal G. Who should get long-term anticoagulant therapy
for venous thromboembolism and with what? Blood Adv. 2018;2:3081-7,
http://dx.doi.org/10.1182/bloodadvances.2018020230.

. Prandoni P, Milan M, Sarolo L, Zanon E, Bilora F. Optimal duration

of anticoagulation in patients with unprovoked venous thromboem-
bolism: the impact of novel anticoagulants. Int Angiol. 2017;36:395-401,
http://dx.doi.org/10.23736/S0392-9590.16.03785-8.

Konstantinides SV, Torbicki A, Agnelli G, Danchin N, Fitzmaurice D, Galié N,
et al. Task Force for the Diagnosis and Management of Acute Pulmonary
Embolism of the European Society of Cardiology (ESC) 2014 ESC guidelines
on the diagnosis and management of acute pulmonary embolism. Eur Heart
J. 2014;35:3069a-a13069, http://dx.doi.org/10.1093/eurheartj/ehu283.
Rodger MA, Le Gal G, Anderson DR, Schmidt ], Pernod G, Kahn SR,
et al. REVERSE II Study Investigators Validating the HERDOO2 rule to
guide treatment duration for women with unprovoked venous thrombo-
sis: multinational prospective cohort management study. BM]. 2017;356,
http://dx.doi.org/10.1136/bm)j.j1065.


http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0250
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0315
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0260
dx.doi.org/10.1378/chest.11-2301
dx.doi.org/10.1378/chest.08-0658
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0275
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
http://refhub.elsevier.com/S1579-2129(19)30283-6/sbref0280
dx.doi.org/10.1186/1471-2288-13-33
dx.doi.org/10.1177/1358863X18770529
dx.doi.org/10.1182/bloodadvances.2018020230
dx.doi.org/10.23736/S0392-9590.16.03785-8
dx.doi.org/10.1093/eurheartj/ehu283
dx.doi.org/10.1136/bmj.j1065

	Risk of Recurrence After Withdrawal of Anticoagulation in Patients With Unprovoked Venous Thromboembolism: External Valida...
	Introduction
	Methods
	Study Design and Patient Selection
	Data Collection and Monitoring
	Statistical Analysis
	Sample Size Calculation

	Results
	Discussion
	Conclusion
	Conflict of Interests
	Appendix A Supplementary data
	References


