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Abstract
The decision on treatment after a first venous thromboembolism (VTE) to prevent recurrences may be influenced by many 
factors. The prospective, observational, WHITE study aimed to analyze how this issue was tackled in every-day clinical 
practice in various countries, which have sensibly different socio-economic conditions and healthcare systems. Doctors 
active in 79 Internal or Vascular clinical centers in 7 countries (China, Czechia, Poland, Portugal, Russia, Slovakia, and 
Tunisia) enrolled VTE patients after the maintenance treatment phase. The present report analyzed information, collected 
in the central database, regarding the baseline characteristics, index events, type and duration of anticoagulant therapy and 
decision on post-maintenance treatment. From April 2018 to December 2020, 1240 patients were enrolled, 58% with an 
unprovoked index event. Direct oral anticoagulants (DOACs) were used in > 85% of all cases in China, Poland, Portugal, 
Russia and Czechia, in 52% in Slovakia and in no patient in Tunisia. The maintenance anticoagulation lasted in average 
approximately 6 months. Altogether, anticoagulation was stopped in 20%, extended in about 50%, regardless of whether the 
event was unprovoked or provoked and shifted to antithrombotics (mainly sulodexide or aspirin) in the remaining patients. In 
conclusion, some differences in VTE patient management were found between countries. The provoked/unprovoked nature 
of the index event, instead, was not the prevalent criterion to drive the decision on extension of anticoagulation, without large 
variations between countries. DOACs were the most widely used anticoagulant drugs, whereas > 25% of patients received 
antithrombotic drugs instead of anticoagulants as extended treatment.

Keywords  Venous thromboembolism · Anticoagulation · Anticoagulants · Antithrombotics · Sulodexide · Aspirin

Members of the “for the WHITE study group” are listed in 
acknowledgements section.

 *	 Gualtiero Palareti 
	 Gualtiero.palareti@unibo.it

1	 Arianna Anticoagulazione Foundation, Via Paolo Fabbri 1/3, 
401138 Bologna, Italy

2	 School of Specialization in Hospital Pharmacy, University 
of Milan, Milan, Italy

3	 Peking Union Medical College, Chinese Academy 
of Medical Sciences, Beijing, China

4	 Medical University of Silesia, Katowice, Poland
5	 Clinic of Angiology, Comenius University and National 

Institute of Cardiovascular Diseases, Bratislava, Slovakia

6	 Faculty of Medicine of Tunis, Tunis, Tunisia
7	 North-West Mechnikov State Medical University, 

St. Petersburg, Russia
8	 Angiology Unit, University of Padua, Padua, Italy
9	 Clinical Trial Centre, Hodonin, Czech Republic
10	 Faculty of Medicine, University of Porto, Porto, Portugal
11	 Central State Medical Academy of the Office of the President 

of the Russian Federation, Clinical hospital N. 1 
“Volynskaya”, Moscow, Russia

http://orcid.org/0000-0002-4327-9561
http://crossmark.crossref.org/dialog/?doi=10.1007/s11739-021-02765-1&domain=pdf


72	 Internal and Emergency Medicine (2022) 17:71–82

1 3

Introduction

The guidelines [1] recommend initial treatment of deep 
vein thrombosis (DVT) of the lower limbs and/or pul-
monary embolism (PE) with a parenteral direct-acting 
anticoagulant or direct oral anticoagulant (DOAC), fol-
lowed by a period of anticoagulation therapy with a 
vitamin K antagonist (VKA) or, preferably, a DOAC, 
or low molecular weight heparin (LMWH), particularly 
in patients with cancer-associated thrombosis. Antico-
agulation therapy is essential for at least 3–6 months in 
all cases [2], whereas a longer treatment is intended to 
decrease the risk of recurrences. The incidence of venous 
thromboembolism (VTE) recurrence is very low when an 
event is provoked by surgery or another specific strong 
and removable risk factor. In these cases, a three- to six-
month treatment (defined as “maintenance” treatment 
period) is considered sufficient. Conversely, the risk of 
recurrence is reported very high in subjects with perma-
nent and strong risk factors, such as cancer, inflamma-
tory diseases, serious acquired or inherited thrombophilic 
alterations, repeated VTE events, or when the first event 
was life-threatening. In these cases, an indefinite antico-
agulant treatment is recommended. A significant number 
of VTE patients, however, have events without any appar-
ent risk factors (unprovoked), or associated with weak 
risk factors. In these patients, an anticoagulant treatment 
limited to the maintenance phase may not be sufficient 
and international guidelines suggest an extended (indefi-
nite, i.e., without a predetermined stop date) anticoagula-
tion, provided that the risk of bleeding associated with 
anticoagulation is not high [1].

In line with international guidelines, at the end of the 
maintenance period, all patients with an acute VTE event, 
should be evaluated for their risk of recurrence and of 
bleeding, and the attending physician must decide what to 
do next. The possible options are (a) interrupt any specific 
pharmacological treatment; (b) continue with extended 
anticoagulation using the same or another anticoagulant 
drug, at standard or reduced dosage; or (c) replace the anti-
coagulant in use with an alternative antithrombotic drug. 
However, the individual patient’s risks are not always easy 
to be estimated. A number of additional factors may also 
influence the clinical decision, including subject’s pref-
erences, concurrent diseases and treatments, healthcare 
system support, and availability of potentially effective 
treatments alternative to anticoagulation. In addition, 
based on the local healthcare system, not all regimens can 
be protracted indefinitely in all cases. Little is known as 
to which proportion of subjects is assigned to these alter-
natives and whether this proportion is equivalent across 
different healthcare systems. After the decision is taken, 

a number of validated data are available in the literature 
regarding the outcomes in subjects assigned to extended 
anticoagulation for up to 1 year [3–9], whereas little if any 
information is available for subjects receiving extended 
anticoagulation for more than one year, or assigned to 
alternative long-term treatment, or who stopped the treat-
ment. Furthermore, little is known about the actual prac-
tice concerning this issue in countries of different geo-
graphic areas, differing for socio-economic conditions and 
healthcare systems.

The international WHITE study was intended to analyze 
data on these issues collected from the every-day clinical 
practice in various countries which have sensibly different 
socio-economic conditions and healthcare systems.

Materials and methods

Study design, participants, and study population

WHITE was a multicenter, multinational, observational, non-
interventional, investigators-initiated, no-profit, prospective 
study (ClinicalTrials.gov Identifier: NCT04646993), dedi-
cated to evaluating the decisions taken by clinicians at the 
end of the maintenance treatment of subjects with a first-
ever event of DVT of the lower limbs and/or pulmonary 
embolism. The study was an independent research initia-
tive promoted by the “Arianna Anticoagulazione” Founda-
tion (Bologna, Italy), and managed in collaboration with a 
Core Team of vascular-experts professionals (the detailed 
list of the study boards and their compositions is shown 
in Appendix 1). One Country Coordinator for each active 
country, appointed by the Foundation, invited local clinical 
vascular centers to participate in the study, and collaborated 
with local contract research organizations (CRO) to obtain 
authorization to the study from the national Health Author-
ity Boards and the local Ethics Committees. The study was 
carried out and reported according to the “Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE)” guidelines for observational studies [10].

The study aimed at enrolling patients during the main-
tenance treatment after diagnosis of a first DVT and/
or PE event. Patients of any ethnicity, male and female, 
aged ≥ 18 years, were eligible for the study if treated with 
anticoagulant therapy for 3–12 months following a docu-
mented first-ever event of provoked or unprovoked DVT of 
the lower limbs and/or of PE. Subjects provided a written 
informed consent before inclusion in the study. Excluded 
from the study were subjects < 18 years old, with thrombosis 
in other sites, unable or unwilling to give written informed 
consent (complete list of inclusion/exclusion criteria in the 
Protocol, available on request). Each subject had the right 
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to refuse continuing the study at any moment and without 
justifications.

The primary objective of the study was to assess the clini-
cians’ decisions on the modality to manage the secondary 
prevention in patients after a first VTE episode, at the end 
of the maintenance period of anticoagulation considered 
standard, and the reasons guiding the physician’s decision. 
Secondary objective was the recording of thromboembolic 
or bleeding complications, and of deaths occurring during 
follow-up. The study encompassed two sections: (a) a trans-
versal section, in which the primary objectives were evalu-
ated; and (b) a longitudinal section, in which the secondary 
objectives were evaluated. The type, dose and duration of 
patients’ treatment before and after inclusion in the Study 
were left at the attending physician’s discretion.

Data collection and management

All participants in the WHITE study recorded the informa-
tion collected in a structured case report form (CRF;) onto 
a secure, web-based central electronic database designed 
and managed by Officinebit (Switzerland) and were con-
trolled at the study coordinating center (Arianna Anticoag-
ulazione Foundation) by a dedicated study-monitor (C.M.) 
who—when necessary—sent data queries to participating 
sites to ensure completeness and accuracy. All patients were 
assigned a unique identifier, and personally identifiable data 
were removed at the participant’s side to ensure anonymity.

The scope of the present analysis is limited to the trans-
versal section of the study, including the baseline patient 
conditions, the index VTE events with associated risk fac-
tors, the maintenance treatment of the events, and the cli-
nicians’ decisions on the management of patients regard-
ing the secondary VTE prevention. The site of index VTE 
events was classified in (a) DVT, when thrombosis involved 
proximal veins (extending or not to calf deep veins) without 
diagnosed PE; (b) IDDVT, when thrombosis was limited to 
calf (distal) deep veins; (c) PE (± DVT), when an objectively 
documented PE occurred in the absence or in presence of a 
DVT (proximal or distal). The available data regarding the 
objective conditions of the affected lower limb with assess-
ment of post-thrombotic syndrome and the longitudinal 
section of the study, including the events recorded during 
follow-up in patients after they received the management 
decision will be reported subsequently.

Statistical analysis

Data have been analyzed with SPSS version 24 integrated for 
specific items with R version 3.6.1. All variables have been 
summarized with the usual descriptive techniques. Demo-
graphic and clinical variables were compared, when needed, 
with the Chi-square or Fisher’s test for nominal variables, 

and ANOVA, integrated where appropriate with the post-
hoc pairwise Tukey HSD test, for the continuous variables. 
Only when absolutely needed, we used the non-parametric 
approach (Mann–Whitney and Kruskal–Wallis tests). The 
proportion of choices made by the attending physician was 
reported as proportion with confidence interval. The primary 
analysis tested by goodness-of-fit whether the choices were 
random or not. The impact of demographic and prognostic 
factors—including the country—on the choice was tested 
by chi-square and, where appropriate, logistic regression 
analysis.

Funding

The “Arianna Anticoagulazione” Foundation (Bologna Italy) 
promoted the WHITE study. Public and private institutions, 
companies and individuals interested in the issue of anti-
coagulant or antithrombotic treatments (manufacturers of 
drugs or other goods and services) were asked by the Execu-
tive Committee of the Foundation to help fund the promoted 
studies via unrestricted grants without any right to access the 
database. Members of the Foundation’s Executive Commit-
tee do not receive any payment or fee for their work with the 
Foundation. The Foundation has received an unrestricted 
research grant from Alfasigma (Bologna, Italy), specifically 
dedicated to the realization of this study.

Availability and cost of VTE treatments 
in the countries involved in the study

The specificities of the individual healthcare systems were 
considered factors potentially able to influence the moni-
tored outcomes. A pre-study survey, performed with the 
participation of the National Coordinators, singled out simi-
larities but also important differences. VKA anticoagulants 
were available in all countries and free of charge except in 
Tunisia. LMWH were equally available in all countries and 
free of charge except in Poland, Slovakia, and Tunisia, where 
they were available at an average daily cost of € 1, € 5, and 
€ 8, respectively. The status of the direct oral anticoagu-
lants (DOACs) was highly variable. No DOAC was being 
marketed in Tunisia, whereas all DOACs were available in 
Czechia and, except edoxaban, in China and Slovakia. Rivar-
oxaban was available in all countries; in Poland, also dabi-
gatran was available. DOACs were free of charge in Czechia 
and almost free in Slovakia. The cost of one month of DOAC 
treatment at standard dose was of € 25–30 and € 35 for rivar-
oxaban and dabigatran, respectively, in Poland, and of € 120 
in Russia for rivaroxaban. In China, the daily treatment cost 
with DOACs ranged from 10 to 20 euro. Low-dose ASA 
(Cardioaspirin®) was available in all countries and free of 
charge except in Tunisia (€ 1 per month) and Poland (€ 2 
per month). Sulodexide was available in all countries but in 
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none was it free of charge. Follow-up visits for VTE patients 
were recommended by all the National Healthcare Systems 
except in China and were free of charge in Czechia, Poland, 
and Slovakia.

Results

The enrollment of patients started on April 2018. Recruit-
ment was severely delayed by slow bureaucratic approval 
procedures (particularly in some countries) and the effects 
of SARS-CoV-2 pandemics, that substantially limited the 
capacity of recruitment. The Foundation decided to stop 
inclusion of new patients on December 15, 2020, when 
1240 valid patients (Fig. 1) had been recruited by 79 active 
clinical sites (the complete list of active clinical centers is 
reported below), in 7 countries (Table 1).

Baseline characteristics and index events

Caucasian subjects were the most prevalent (69%). Age 
and sex distribution did not differ among countries, 
whereas BMI was significantly lower in Chinese subjects 

versus all the others (Table 1). The prevalence of hyperten-
sion was lowest in Tunisia and China (about 28% in both 
countries), and highest in Russian patients (45.7%), who 
also reported the highest prevalence of ischemic heart dis-
ease (16.8%) and of smokers (24%). No differences were 
detected among countries for the presence of diabetes or 
cerebrovascular diseases. Only 18 patients reported kidney 
failure, almost one-third of whom (5 cases) from Poland.

The distribution of the index event (Table 1) was significantly 
different by country (P < 0.001), essentially because the rate of 
the reported PE in the patients included into the study in Czechia 
was 1.6 to 3 times greater than in all other countries (P = 0.005). 
Among the patients with DVT, the most affected limb was the 
left (59% vs. 45% of cases with right limb affected; P < 0.001).

The VTE events were classified unprovoked in 696 
cases (58%) and provoked in the balance. The classifi-
cation differed significantly across countries (P < 0.001), 
with the proportion of unprovoked DVTs significantly 
below average in China and Czechia (Fig. 2). The distri-
bution of risk factors for thrombosis agreed with the dis-
tribution as provoked or unprovoked (Supplemental Table 
S-1), whereas no major differences were seen by index 
event (Supplemental Table S-2).

Fig. 1   Flow chart of investi-
gated patients



75Internal and Emergency Medicine (2022) 17:71–82	

1 3

Ta
bl

e 
1  

A
ct

iv
e 

cl
in

ic
al

 si
te

s a
nd

 e
nr

ol
le

d 
pa

tie
nt

s i
n 

ea
ch

 c
ou

nt
ry

; d
em

og
ra

ph
ic

 in
fo

rm
at

io
n,

 c
lin

ic
al

 c
ha

ra
ct

er
ist

ic
s o

f i
nc

lu
de

d 
pa

tie
nt

s a
nd

 ty
pe

 o
f i

nd
ex

 e
ve

nt
s

a  A
N

O
VA

b  C
hi

 sq
ua

re
*1

 c
as

e 
N

/A
; 

**
2 

ca
se

s N
/A

: 
§  39

 c
as

es
 N

/A
(%

w
) d

en
ot

es
 p

er
ce

nt
 w

ith
in

 c
ou

nt
ry

, i
.e

., 
pr

op
or

tio
n 

of
 th

e 
to

ta
l n

um
be

r o
f s

ub
je

ct
s r

ec
ru

ite
d 

in
 th

at
 c

ou
nt

ry
 w

ith
 th

e 
in

di
ca

te
d 

ch
ar

ac
te

ris
tic

B
M

I d
en

ot
es

 b
od

y 
m

as
s i

nd
ex

 in
 k

g/
m

2 ; H
yp

er
t. 

de
no

te
s h

yp
er

te
ns

io
n;

 IH
D

 d
en

ot
es

 is
ch

em
ic

 h
ea

rt 
di

se
as

e;
 C

V
D

 d
en

ot
es

 c
er

eb
ro

va
sc

ul
ar

 d
is

ea
se

C
ou

nt
ry

A
ct

iv
e 

si
te

s, 
n

Pa
tie

nt
s 

en
ro

lle
d,

 
N

. (
%

)

Fe
m

al
es

, 
N

 (%
w

)
A

ge
, y

ea
rs

 
m

ea
n ±

 S
D

 
(N

)

B
M

I 
m

ea
n ±

 S
D

 
(N

)

H
yp

er
t.,

 N
 

(%
w

)
D

ia
be

te
s, 

N
 (%

w
)

IH
D

, N
 

(%
w

)
C

V
D

, N
 

(%
w

)
K

id
ne

y 
fa

ilu
re

, N
 

(%
w

)

Sm
ok

in
g,

 
N

 (%
w

)
Pr

ox
im

al
 

D
V

T 
(±

 di
st

al
 

D
V

T)
 n

. 
(%

w
)

Is
ol

at
ed

 
di

st
al

 
D

V
T 
n.

 
(%

w
)

PE
 (±

 D
V

T)
 

n.
 (%

w
)

C
hi

na
15

31
7 

(2
5.

6%
)1

62
 

(5
1.

1%
)

55
.6

 ±
 15

.1
 

(N
 =

 31
7)

24
.9

7 ±
 3.

36
 

(N
 =

 31
2)

90
 (2

8.
4%

)
40

 (1
2.

6%
)

22
 (6

.9
%

)
14

 (4
.4

%
)

1 
(0

.3
%

)
57

**
 

(1
8.

1%
)

14
8 (4

6.
7%

)
13

4 
(4

2.
3%

)
35

 (1
1.

0%
)

C
ze

ch
ia

5
70

 (5
.6

%
)4

0 
(5

7.
1%

)
54

.2
 ±

 15
.7

 
(N

 =
 70

)
27

.9
3 ±

 5.
14

 
(N

 =
 67

)
27

 (3
8.

6%
)

8 
(1

1.
4%

)
3 

(4
.3

%
)

1 
(1

.4
%

)
0 

(0
.0

%
)

16
 (2

2.
9%

)
20

 (2
8.

6%
)

29
 (4

1.
4%

)
21

 (3
0.

0%
)

Po
la

nd
20

13
3 

(1
0.

7%
)5

9 
(4

4.
4%

)
56

.5
 ±

 16
.7

 
(N

 =
 13

3)
28

.3
8 ±

 5.
12

 
(N

 =
 11

4)
57

 (4
2.

9%
)

13
 (9

.8
%

)
15

 (1
1.

3%
)

1 
(0

.8
%

)
7 

(5
.3

%
)

17
* (1

2.
9%

)
47

 (3
5.

3%
)

55
 (4

1.
3%

)
31

 (2
3.

3%
)

Po
rtu

ga
l

5
41

 (3
.3

%
)2

2 
(5

5.
0%

)
58

.8
 ±

 17
.9

 
(N

 =
 41

)
28

.3
2 ±

 4.
39

 
(N

 =
 38

)
18

 (4
3.

9%
)

4 
(9

.8
%

)
2 

(4
.9

%
)

1 
(2

.4
%

)
1 

(2
.4

%
)

6 
(1

4.
6%

)
24

 (5
8.

5%
)

13
 (3

1.
7%

)
4 

(9
.8

%
)

Ru
ss

ia
22

50
1 

(4
0.

4%
)2

53
 

(5
0.

6%
)

57
.4

 ±
 14

.9
 

(N
 =

 50
1)

28
.1

7 ±
 5.

37
 

(N
 =

 49
9)

22
9 (4

5.
7%

)
48

 (9
.6

%
)

84
 (1

6.
8%

)
16

 (3
.2

%
)

4 
(0

.8
%

)
11

1§  
(2

4.
0%

)
32

8 (6
5.

5%
)

13
2 

(2
6.

3%
)

41
 (8

.2
%

)

Sl
ov

ak
ia

7
98

 (7
.9

%
)4

7 
(4

8.
0%

)
56

.7
 ±

 15
.2

 
(N

 =
 98

)
28

.4
6 ±

 4.
00

 
(N

 =
 97

)
42

 (4
2.

9%
)

9 
(9

.2
%

)
6 

(6
.1

%
)

1 
(1

.0
%

)
2 

(2
.0

%
)

11
 (1

1.
2%

)
49

 (5
0.

0%
)

42
 (4

2.
9%

)
7 

(7
.1

%
)

Tu
ni

si
a

5
80

 (8
.5

%
)4

4 
(5

5.
7%

)
56

.4
 ±

 17
.4

 
(N

 =
 80

)
29

.9
6 ±

 5.
37

 
(N

 =
 76

)
22

 (2
7.

5%
)

15
 (1

8.
8%

)
4 

(5
.0

%
)

1 
(1

.3
%

)
3 

(3
.8

%
)

17
* (2

1.
5%

)
36

 (4
5.

0%
)

25
 (3

1.
3%

)
19

 (2
3.

8%
)

To
ta

l
79

12
40

 
(1

00
.0

%
)

62
7 (5

0.
7%

)
56

.6
 ±

 15
.5

 
(N

 =
 12

40
)

27
.4

9 ±
 4.

99
 

(N
 =

 12
03

)
48

5 (3
9.

1%
)

13
7 (1

1.
0%

)
13

6 (1
1.

0%
)

35
 (2

.8
%

)
18

 (1
.5

%
)

23
5 (1

9.
6%

)
65

2 (5
2.

6%
)

43
0 

(3
4.

7%
)

15
8 

(1
2.

7%
)

St
at

ist
ic

s 
P

0.
58

2b
0.

51
2a

 <
 0.

00
1a

 <
 0.

00
1b

0.
28

8b
<

 0.
00

1b
0.

26
4b

0.
00

1b
0.

01
6b

<
 0.

00
1b



76	 Internal and Emergency Medicine (2022) 17:71–82

1 3

Treatment during maintenance phase

The classes of anticoagulant drugs used during the mainte-
nance treatment phase differed between countries. The distri-
bution of treatments privileged the direct oral anticoagulants 
(DOACs), which were used in 86–94% of cases in China, 
Poland, Portugal, Russia, and Czechia, 52% in Slovakia and 
were not used in Tunisia, where VKAs were instead used 
in 86% of subjects. There was no difference of treatment by 
index event (Supplemental Table S-3), nor by type of event, 
although the IDDVT represented a significantly greater frac-
tion of the provoked events (Supplemental Table S-4).

In average, the maintenance anticoagulation had lasted 
approximately 6 months at the time of the decision; however, 
it was the shortest in China (mean ± SD: 164 ± 83 days) and 
the longest in Tunisia (205 ± 68) and Czechia (196 ± 82). 
The anticoagulation duration in case of unprovoked events 
was in average slightly longer than in provoked events, but 
the difference was statistically significant only in Czechia 
(P = 0.006) and Slovakia (P = 0.007). Only very few patients 
(none in Czechia) received a maintenance anticoagulation 
for < 90 days, while a treatment for > 180 days was given to a 
proportion of patients ranging from 34.4% (China) to 65.4% 
(Tunisia; Fig. 3).

Decision about extension of treatment

In about 20% of patients, the attending physician decided 
to stop the anticoagulant treatment (Table 2); an extension 
of anticoagulation (whatever the drug used) was decided in 

more than half the patients (51.3%), whereas in 28.1% of 
them, an antithrombotic drug (sulodexide or antiplatelets) 
was prescribed. The distribution of the decisions clearly dif-
fered from the uniform distribution (P < 0.001, goodness-
of-fit test), and differed significantly among countries. Dis-
continuation without replacement was decided in 27–40% 
of cases in Portugal, Tunisia, and Czechia, vs. 3% of cases 
in Slovakia. An extended anticoagulation was decided in 
51–68% of cases in Poland, Russia, China, and Portugal, 
vs. 25–26% in Czechia and Tunisia. Continuation with other 
antithrombotics was decided in 38–60% of cases in Poland, 
Tunisia, and Slovakia vs. 5% in Portugal. A DOAC was used 
in 85% of cases who extended anticoagulation; when con-
tinuing with the same anticoagulant, the dose was reduced 
in 17% of cases. Switching from one to another DOAC was 
reported in only 19 subjects. Overall, 351 subjects switched 
from the maintenance anticoagulation to prophylaxis with 
antithrombotic agents: sulodexide in 275 cases (57% with 
the dose of 500 LSU/day and the balance with 1000 LSU/
day), ASA in 72 (75–175 mg/day), clopidogrel in 6, and 
other treatments in 8.

As shown in Table 3, anticoagulation was stopped in 
15.4% and 28.9% and continued in 51.7% and 49.3% of 
patients who had unprovoked or provoked events, respec-
tively. Anticoagulation was stopped in a minority of cases 
(about 13%) and extended in more than half of patients when 
the index events were proximal with or without distal DVT, 
or PE (with or without DVT). Anticoagulation was stopped 
in one-third and extended in a similar proportion of IDDVT 
cases. The prescription of antithrombotics was higher when 

Fig. 2   Distribution by country of the index events as provoked or 
unprovoked Fig. 3   Distribution by country of maintenance anticoagulation dura-

tion
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the event was unprovoked (32.9%) vs provoked (21.8%, 
P < 0.001), and similar (about one-fourth of patients) in all 
types of events. The availability of recent ultrasound close to 
the decision favored the continuation with other non-antico-
agulant antithrombotics rather than with anticoagulation; the 
same occurred among the unprovoked events, while among 
the provoked events it had no influence on the continuation 
with anticoagulation, whereas the absence of recent ultra-
sound favored stopping treatment (Supplemental Table S-5).

We examined whether the main demographic and prog-
nostic factors might have influenced the decision taken. Sex, 
age and presence of cardiovascular risk factors did not sig-
nificantly affect the choice of the regimen. The odds to con-
tinue with anticoagulation rather than stopping were higher 
among subjects with PE vs. those with only DVT [2.71 
times (1.59–4.61; P < 0.001)] and in those with concomi-
tant diseases [1.49 (1.07–2.06; P = 0.018)]. Limiting the 
analysis to the subjects with DVT, the odds to continue with 
anticoagulation rather than stopping was 1.88 [1.37–2.58; 
P = 0.001] among subjects with unprovoked DVT vs. those 
with provoked DVT and was 5.25 [3.32–8.31; P < 0.001] in 
subjects with vs. those without PTS signs. The odds to con-
tinue with other antithrombotics rather than stopping were 
higher in subjects with concomitant diseases [1.62 times 
(1.10–2.36; P < 0.001)], in those with unprovoked DVT 
[2.62 (1.83–3.75; P < 0.001)] and in those with signs of 
PTS [3.04 (1.78; 5.22; P < 0.001)]. The complete results of 
the logistic regression analysis are reported in Supplemental 
Table S-6. We also collected information on the weight of 
other motivations as potential predictors of decision (Sup-
plemental Table S-7), which will not be discussed here.

Discussion

This prospective study examined 1240 patients who had suf-
fered from a first DVT and/or PE event and were enrolled 
during maintenance anticoagulation treatment in 79 clini-
cal centers active in seven countries which differed by geo-
graphic area, socio-economic conditions, and health care 

systems. The main aims of the study were to investigate how 
the patients were managed in these countries, which antico-
agulants and for how long were used for the maintenance 
treatment phase and which decision was taken about treat-
ment after that phase. As expected, many differences were 
found among the countries and some similarities. While age 
and sex distribution did not differ in patients of the involved 
countries, the prevalence of hypertension and IHD was the 
highest in Russia, the country which also had the highest 
prevalence of smokers (24%). The distribution of the index 
event reported in the study was significantly different by 
country. The most prevalent index event was proximal DVT 
(with or without involvement of distal veins), followed by 
isolated distal DVT; less frequent were cases of PE with 
or without DVT. DVT events involved 1.3 times more fre-
quently the left rather than the right limb.

In all countries except Tunisia (where these drugs were 
not available), DOACs were the type of anticoagulant drug 
more often adopted for treatment during maintenance phase 
(Table 2); their use ranged between 52% (Slovakia) and 
94.3% of patients (Czechia). Overall, DOACs were adopted 
in 84% of all patients (excluding those from Tunisia), a prev-
alence quite similar to that (79.5%) recorded in a cohort 
of Italian VTE patients recently described [11]. These data 
show how widespread is the current DOAC use for VTE 
treatment in many countries (when available) and confirm 
the large preference for DOACs by treating physicians and 
patients as well.

In line with the international guideline [1], very few 
patients received a maintenance anticoagulant treatment for 
less than the recommended 90 days. The prevalent portion 
of patients received anticoagulant treatment for 3–6 months; 
however, a consistent portion of all patients (about 40%) 
were treated for > 180 days before being considered for pos-
sible extension of anticoagulation. The prevalence of a long-
lasting maintenance treatment was particularly evident in 
Tunisia (65.4% of patients), where anticoagulation was per-
formed with VKAs, and in Czechia (55.7%), where DOACs 
were free. The mean duration of maintenance anticoagu-
lation was not different between patients with unprovoked 

Table 2   Distribution of clinical 
decisions for the treatment 
of patients beyond the 
maintenance phase

Anticoagulant treatment 
was stopped, N (%)

Anticoagulant treatment 
was extended, N (%)

Treatment continued with 
antithrombotic agents, N (%)

China N = 317 76 (24.0%) 190 (59.9%) 51 (16.1%)
Czechia N = 70 28 (40.0%) 18 (25.7%) 24 (34.3%)
Poland N = 133 15 (11.3%) 68 (51.1%) 50 (37.6%)
Portugal N = 41 11 (26.8%) 28 (68.3%) 2 (4.9%)
Russia N = 501 95 (19.0%) 275 (54.9%) 131 (26.1%)
Slovakia N = 98 3 (3.1%) 36 (36.7%) 59 (60.2%)
Tunisia N = 80 27 (33.8%) 21 (26.3%) 32 (40.0%)
Total N = 1240 255 (20.6%) 636 (51.3%) 349 (28.1%)
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or provoked events in all the countries, with exception of 
Czechia and Slovakia, where unprovoked VTE patients were 
treated for a significantly longer period.

Not many studies have assessed the treatment of VTE 
patients in real-world populations. Among Italian VTE 
patients, prevalently managed by vascular doctors, an anti-
coagulation for < 3 months was recorded in more patients 
(9%) than found in the present study; conversely, quite 
similar (36.8%) was the prevalence of patients who were 
treated for > 180 days [12]. Completely different results were 
reported in a Canadian study [13], in which only 73% of 
patients with proven VTE were treated with anticoagula-
tion (with VKAs) and for a much shorter period (median 
61 days). These data, as well as those reported in the present 
study, depict how big are the differences among countries 
in the routine management of VTE patients in real-world 
settings.

The physicians’ decision about what to do after the main-
tenance anticoagulation period was one of the main issues 
addressed in the present study. Anticoagulant treatment was 
stopped in only one-fifth of all included patients, whereas 
anticoagulant therapy was extended in about half of them, 
and an indication for continuing treatment using various 
antithrombotic agents was given to the remaining patients. 
Though with important differences among countries, the 
therapeutic decisions did not seem to be predominantly 
influenced by the unprovoked or provoked nature of the 
index event, as shown by the fact that anticoagulation was 
extended in the same proportion of the two types of patients 
(51.7% vs. 49.3%, respectively). This appears to be in con-
trast with what suggested by experts [2] and international 
guidelines [1] which have recommended at least 3 months of 
anticoagulation for all VTE patients and to consider exten-
sion of treatment in those with unprovoked events who 
have a non-high risk of bleeding. However, this result, fully 
consistent with what Italian vascular doctors decided in a 
cohort of VTE patients [12], indicates that many physicians 
in the everyday clinical practice of different countries prefer 
not to comply with a pretended obligation dictated by the 
classification as unprovoked/provoked event, but rather to 
try and assess the multifactorial individual recurrence risk. 
Indeed, at the multivariable analysis, the provoked/unpro-
voked nature of the event along with its site (PE or not), 
the presence of PTS signs and the presence of concomitant 
diseases, significantly affected the probability to continue 
with anticoagulation or antithrombotic treatment, rather 
than stopping. In contrast with international guidelines [1] 
and experts [2, 14] which indicate that male patients are at 
higher risk of recurrences than females and therefore that sex 
can be used to stratify patients for their risk and decide the 

extension of anticoagulation, in the present study, sex was 
not a factor determining the therapeutic decision, as well as 
age and presence of risk factors for cardiovascular diseases.

Another relevant result of this study is that many par-
ticipant physicians seemed to be worried about completely 
stopping any treatment after the maintenance phase and 
limited this decision only to patients considered at low risk 
of recurrence, especially to those with IDDVT (31% of 
them stopped any treatment). An extended anticoagulant 
treatment was prescribed preferably to patients estimated 
at very high risk of recurrence; whereas treatment with 
antithrombotic agents, mainly sulodexide or aspirin, was 
suggested to many patients, likely to maintain a kind of 
protection against recurrences though using drugs at lower 
risk of bleeding, and probably also at lower cost.

Limitations

Our study has important limitations. Patients were 
included from clinical centers active in countries which 
presented big differences, for many important aspects, 
differences that were impossible to adjust. Furthermore, 
the number of involved centers and of patients included 
in each country do not allow to draw general conclusions 
on the clinical practice adopted in each country. Finally, 
patient information was collected in a prospective observa-
tional registry in which all the therapeutic decisions were 
left to the attending physicians. For these reasons, the 
interpretation of our findings requires caution. We believe, 
however, that in the present “global” world, an effort to 
assess which is a prevalent approach to VTE patient man-
agement in the real-world setting of different countries is 
of value. It is worth promoting a comparison of everyday 
therapeutic procedures adopted in different countries.

In conclusion, this study provided information pro-
spectively collected on the management of patients 
with recent VTE, included from clinical centers active 
in seven countries that are different for many important 
aspects. As expected, many differences in VTE patient 
management were found among the countries and also 
some similarities. DOACs were the most widely used 
anticoagulant drugs that most patients received for main-
tenance anticoagulation up to 180 days. After mainte-
nance period, any treatment was stopped in 20% of 
patients, whereas anticoagulant drugs were continued in 
half of patients, regardless of the classification of the 
index event as unprovoked or provoked; antithrombotic 
drugs (especially sulodexide and aspirin) were prescribed 
to the remaining patients.
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