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Abstract
Background: International guidelines recommend at least three months anticoagulation in all patients after acute venous
thromboembolism (VTE) and suggest those with unprovoked events be considered for indefinite anticoagulation if the risk of
recurrence is high and the risk of bleeding during treatment non-high. Other authors have recently argued against using a dichot-
omy unprovoked/provoked events to decide on anticoagulation duration and suggest instead using overall risk factors present in
each patient as the basis for deciding.
Aim: This sub-analysis of the WHITE study aimed at assessing the reasons for the treatment decisions taken by doctors in dif-
ferent countries.
Results: 1240 patients were recruited in 7 countries (China, Czechia, Poland, Portugal, Russia, Slovakia, and Tunisia).
Anticoagulation was extended in 51.7% and 49.3% of patients with unprovoked or provoked events (n.s.); stopped in 15.4% ver-
sus 28.9% (P< .0001), and changed to antithrombotic drugs (sulodexide or aspirin) in 32.9% versus 21.8% (P< .0001). In the 430
subjects with isolated distal deep vein thrombosis (IDDVT) anticoagulation was stopped in 34.4%, continued in 37.0% (mainly
those with post-thrombotic syndrome [PTS]) and switched to antithrombotics in the balance. High risk of recurrence was
the most prevalent reason (>83% of cases) given to continue anticoagulation, regardless of nature and site of the index events,
followed by risk of bleeding and presence of PTS signs.
Conclusion: On average, attending physicians estimated the risk of recurrence in real life conditions, and the consequent ther-
apeutic decision, using all the information available, not limiting to the location or nature of the index event.
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Introduction
Venous thromboembolic (VTE) events tend to recur. Though
recurrent events may occasionally occur even during anticoagula-
tion, their rate increases sharply after anticoagulant treatment is dis-
continued. The risk of recurrence, however, is not the same for all
patients with a first VTE episode. It has been calculated that up to
one quarter of patients with deep vein thrombosis (DVT) and/or
pulmonary embolism (PE) will experience a recurrent VTE event
within the next 5 years.1 To reduce the risk of recurrence, interna-
tional guidelines recommend extending anticoagulant treatment
beyond the duration indispensable for treating an acute VTE
episode, ie the first 3 to 6 months (usually called “maintenance”
anticoagulation period), in those patients who are at high risk of
recurrences and do not present conditions at high risk of bleed-
ing.2–5,6 However, to estimate a patient‘s risk of recurrence and
bleeding if anticoagulant treatment is continued is not an easy
job for clinicians. The factors affecting the risk of VTE recurrence
are many and vary in nature and kind, and data on their actual role
are scanty. Furthermore, the individual risk of bleeding in antico-
agulated patients is not easy to assess and most of the currently
available predictive clinical tools have turned out to be unsatis-
factory.7,8 For all these reasons, guideline recommendations are
difficult to translate into clinical practice and the optimal duration
of anticoagulation after a first VTE episode is still uncertain. In
daily clinical practice, the decision on anticoagulation duration
is influenced by many factors, such as the physician‘s experience,
confidence in guideline recommendations, and patient character-
istics and preferences. Recent reports on management of patients
with VTE hailing from different countries point to the wide
variety of practices among physicians in this regard.9–11

The aim of theWHITE studywas to analyze data on these issues
collected fromeveryday clinical practice in a series of countrieswith
significantly different socio-economic conditions and healthcare
systems. The population profile and main results, which showed
that the unprovoked or provoked nature of the event was not neces-
sarily themain reason to continue or stop the secondary prophylaxis,
was already reported.12 The present article is a sub-analysis of the
WHITE study and reports on the factors and reasons guiding the
decisions taken by the treating physicians regarding the therapy, if
any, they prescribed patients after an initial and maintenance
period of treatment post-acute VTE and the reasons for doing so.

Materials and Methods

Study Design, Participants, Study Population, Data
Collection
As detailed elsewhere,12 WHITE was a multicenter, multinational,
observational, non-interventional, investigators-initiated, no-profit,

prospective study (ClinicalTrials.gov Identifier: NCT04646993),
aimed at analyzing clinicians’ decisions on treatment after mainte-
nance therapy in subjects with a first-ever DVT event of the lower
limbs and/or pulmonary embolism. The study was performed in 7
countries (China, Czechia, Poland, Portugal, Russia, Slovakia, and
Tunisia), with one Country Coordinator for each country inviting
local clinical vascular centers to participate in the study and coop-
erating with local contract research organizations (CRO) to obtain
the authorizations needed to join the study.

Patientsof anyethnicity,male and female, aged≥18years,were
eligible for the study if treated with anticoagulant therapy for 3 to
12months following a documented first-ever event of provoked or
unprovoked DVT of the lower limbs and/or of PE. Upon protocol
approval by the competent Ethics Committee/Institutional Review
Board, subjects provided written informed consent before inclu-
sion in the study. Subjects <18 years old with thrombosis in
other sites, unable or unwilling to give written informed consent,
were excluded from the study (complete list of inclusion/exclusion
criteria in the protocol of the study, available on request). Each
subject had the right to pull out of the study at any moment
without providing any reason.

Information on participants in the WHITE study were
recorded and collected in a structured case report form on a
secure, web-based central electronic database designed and
managed by Officinebit (Switzerland) and were controlled at
the study coordinating center (Arianna Anticoagulazione
Foundation) by a dedicated study-monitor (C.M.) who –
when necessary – sent data queries to participating sites to
ensure complete and accurate reporting. Each patient received
a unique identifier and personally identifiable data were
removed at the central electronic database to ensure anonymity.

The scope of this report was limited to an analysis of the rela-
tionship between index VTE event and patient characteristics
and clinician decisions for the management of patients regard-
ing the secondary VTE prevention as well as the reasons for
such decisions.

The site of index VTE events was classified in a) DVT, when
thrombosis involved proximal veins (with/without involvement of
calf deep veins)without diagnosed PE; b) PE,when the presentation
was as PE, either associated or not with a DVT (proximal and/or
distal); c) IDDVT, when thrombosis was limited to deep calf veins.

Statistical Analysis
Data were analyzed with SPSS version 24 integrated for spe-
cific items with R version 3.6.1. All variables were summarized
with the usual descriptive techniques and compared, when nec-
essary, with the chi square or Fisher‘s test for nominal variables,
and ANOVA, integrated where appropriate with the post-hoc
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pairwise Tukey HSD test, for the continuous variables. The
impact of demographic and prognostic factors – including the
country – on the choice was tested by chi square or odds ratio
estimate and, where appropriate, logistic regression analysis.

Funding
The WHITE study was promoted by the “Arianna
Anticoagulazione” Foundation (Bologna, Italy), and
managed together with a Core Team of vascular-expert pro-
fessionals (the detailed list of the study boards and their
make-ups is shown in Appendix 1). The Foundation
received an unrestricted research grant from Alfasigma
(Bologna, Italy), specifically designed to fund this study.

Results

Baseline Characteristics and Index Events
Patients were included in the WHITE study starting from April
2018 to December 2020, when 1240 patients had been recruited
in the study by 79 clinical sites (the list of active clinical centers
is reported in Appendix 1), active in 7 countries. As shown in
Table 1, the highest proportion of all patients was included in
Russia (40.4%), and the lowest in Portugal (3.3%). The enrolled
patients were relatively young (mean age± SD= 56.6± 15.5),
half of them were women (50.7%). Overall, the index events
were prevalently proximal (± distal) DVT (52.6%) followed
by isolated distal DVT (IDDVT, 34.7%), while PE (either asso-
ciated with DVT or isolated) was less prevalent (12.7%). The
distribution of index event types was significantly different by
country (P< .001), essentially because the rate of the reported
PE in Czechia patients (30%) was significantly greater than in
all other countries (P= .005). The index VTE events were clas-
sified as unprovoked in 696 cases (57.8%) and provoked in the
rest. The classification differed significantly across countries (P
< .001), with the proportion of unprovoked events significantly
below average in China and Czechia (Table 1). Table 2 lists the
conditions reported as associated with provoked events.
Surgery was the most frequently reported factor, followed by
bedrest >4 days, trauma, and limb immobilization.

Decisions on Treatment Extension
On average, maintenance anticoagulation lasted approximately 6
months, during which time patients were treated with direct oral
anticoagulants (DOACs) in 86 to 94% of cases in China, Poland,
Portugal, Russia, andCzechia, and in 52% inSlovakia; the remain-
der received vitamin K antagonists (VKAs), as was the case for all
Tunisian patients. Anticoagulation duration was slightly longer in
patients with unprovoked versus provoked events, but the differ-
ence was statistically significant only in Czechia (P= .005) and
Slovakia (P= .005; Supplemental Table S-1).

We already reported [12] that the attending physicians decided to
stop anticoagulant treatment in 255 (20.6%) patientswhile extended
anticoagulation (whatever the drug used) was prescribed in 636
(51.3%), and antithrombotic drugs - principally sulodexide (N=

273) or antiplatelets (N=84) - in the remaining349 (28.1%) patients
(Table 3). Decisions differed significantly among countries. All spe-
cific treatments were stopped in only a very few patients in Slovakia
(3.1%), but in up to 40%of patients in Czechia (Figure 1). Extended
anticoagulation was prescribed in a range stretching from 25.7% of
patients in Czechia to 68.3% in Portugal. Replacement of anticoag-
ulants with antithrombotic agents was prescribed in a minority of
patients in Portugal (4.9%) and China (16,1%) but involved one-
third of patients in the other countries, reaching 60.2% of subjects
in Slovakia; we have already evidenced [12] that the impact of the
unprovokedor provokednature of the index event on the therapeutic
decisions differed from one country to another (Supplemental
Table S-3). Overall, anticoagulation was stopped in 15.4% and
28.9% and continued in 51.7% and 49.3% of patients with unpro-
voked or provoked events, respectively. Anticoagulation was
stopped in a minority of cases (about 13%) and extended in more
than half of the patients when the index event was proximal DVT
or PE (Figure 2). Anticoagulation was stopped in one-third and
extended in a similar proportion of IDDVT cases. Prescription of
antithrombotics was similar (about one-fourth of patients) in all
types of events.

We investigated the potential impact of factors such as sex, age
(<65 /65-74/≥75 years), nature (unprovoked/provoked) and site
(IDDVT/DVT/PE) of index event, concomitant diseases (no/yes),
cardiovascular risk factors (absent/present) and country on the
odds of deciding for extended anticoagulation or treatment with
other antithrombotics rather than discontinuing treatment
(Supplemental Table S-4). Age, sex, or the presence of cardiovascu-
lar risk factors did not significantly affect the decision. The odds for
continuing anticoagulation rather than stopping it were 2.71 [1.59 to
4.61; P< .001] in subjects with PE versus those with DVT, 1.49
[1.07 to 2.06; P= .018] in subjects with concomitant diseases
versus those without, and 3.98 to 19.49 in all countries (except
Czechia) with reference to Tunisia (the only country where
DOACswere not available).When continuingwith the same antico-
agulant, thedosewasmaintained in83%ofcases, and reduced in just
17%. In approximately 85% of cases the anticoagulants used for
long term treatment were DOACs.

Limiting the analysis to the 1205 subjects with DVT, the odds
of continuing with anticoagulation rather than stopping it were 3.57
[2.56 to 4.99; P< .001] in those with proximal DVT or DVT+PE
versus those with IDDVT, 1.72 [1.24 to 2.38; P= .001] in subjects
with unprovoked versus provoked DVT, and 4.41 [2.76 to 7.05; P
< .001] in subjects with signs/symptoms of post-thrombotic syn-
drome (PTS) – assessed using the Villalta score an average 174
days after the index event – after accounting for sex, age, concom-
itant diseases, cardiovascular risk factor, and country. The odds of
continuing with other antithrombotics rather than stopping treat-
ment was 1.68 [1.14 to 2.48;P= .009] in subjects with concomitant
diseases versus those without, 2.46 [1.71 to 3.55; P< .001] in those
with proximal DVT or DVT+PE versus those with IDDVT, 2.44
[1.70 to 3.51; P< .001] when DVT was unprovoked versus pro-
voked, and 2.48 [1.50 to 4.12; P< .001] in subjects with PTS
versus those without.

Focusing on patients with IDDVT, we examined (using con-
tingency tables; Supplemental Table S-5) whether certain
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factors might have influenced the decision to continue anticoa-
gulation in 37% of subjects. We excluded a significant effect of
the classification of the index event as provoked or unprovoked

(P= .059), of age (P= .855), sex (P= .123), concomitant
disease (P= .183), cardiovascular risk factors (P= .064), dura-
tion of maintenance anticoagulation (≤ 6 vs > 6 months; P=
.074) and the nature of anticoagulant used during maintenance
period (P= .313 for DOACs; P= .279 for VKA).

PTS on the other hand was a strong predictor for continued
anticoagulation (P< .001): the subjects with PTS had an odds
ratio of 2.63 [1.49 to 4.68] for continuing anticoagulation,
versus those without. A significant factor was country (P<
.001). China and Slovakia continued anticoagulation in a sub-
stantial proportion of IDDVT patients (49.3% and 47.6%,
respectively), Russia, Poland, and Portugal in an appreciable
proportion of them (35.6%, 30.9% and 30.8%), while the
other countries in only a limited number of cases: 20.0% in
Tunisia, and none in Czechia (Figure 3).

Reasons Justifying the Decisions
The investigators failed to give reasons for their decisions in
104 subjects. A few reasons were indicated in over one-tenth
of subjects: risk of recurrence (73%), risk of bleeding (42%),
no need for further treatment (24%), patient choice (23%), neg-
ative D-dimer assay (20%) and presence of PTS signs (17%).
Patient age (9%), cost for patient (6%), positive D-dimer

Table 2. Conditions reported as associated with provoked events.
The table lists all the conditions indicated by the attending physician
as possibly associated with provoked events.

Condition N (%)

Surgery 156 (30.6%)
Bedrest >4 dd 121 (23.8%)
Severe trauma 114 (22.4%)
Limb immobilization 80 (15.7%)
Cancer 61 (12.0%)
Other diseases 60 (11.8%)
Estrogens/progestins 44 (8.6%)
Obesity 31 (6.1%)
Thrombophilia 22 (4.3%)
Long travel 22 (4.3%)
Chronic inflammatory disease 16 (3.1%)
Pregnancy 13 (4.5%)
Paraplegia 11 (2.2%)
Heart failure 9 (1.8%)
Central venous catheter 7 (1.4%)
Atrial fibrillation 5 (1.0%)
Cava filter 4 (.8%)
Puerperium 3 (1.0%)
Nephrotic syndrome 1 (.2%)
Antiphospholipid antibodies 1 (.2%)

Figure 1. Distribution by country of the decision for the
continuation of prophylaxis. The solid lines indicate the average
proportion of decision in the total sample. “Stop” denotes the
decision to interrupt whatever specific pharmacological treatment;
“anticoagulation” denotes the decision to continue with the same or
other anticoagulant at full or reduced dose; “antithrombotic” denotes
the decision to replace the anticoagulant with a non-anticoagulant
antithrombotic, mostly sulodexide or ASA.

Figure 2. Distribution of the decision for the continuation of
prophylaxis stratified by index event. The solid lines indicate the
average proportion of decision in the total sample (N= 1240). “Stop”
denotes the decision to interrupt whatever specific pharmacological
treatment; “anticoagulation” denotes the decision to continue with
the same or other anticoagulant at full or reduced dose;
“antithrombotic” denotes the decision to replace the anticoagulant
with a non-anticoagulant antithrombotic, mostly sulodexide or
antiplatelets. P±D DVT indicates proximal or proximal plus distal
DVT; PE±DVT indicates pulmonary embolism with or without DVT;
IDDVT indicates isolated distal DVT.

Palareti et al. 5



(6%), presence of thrombophilic alterations (5%) and active
cancer (5%) were indicated in 5 to 10% of subjects. The more
frequent reasons physicians gave for their therapeutic decisions
(more than one reason in > 60% of patients) are listed in Table
4. For patients who were asked to extend anticoagulation, a high

risk of recurrence was the most prevalent reason, reported in >
83% of cases, regardless of nature and site of the index events,
followed by risk of bleeding and presence of PTS signs. No
need for further treatment was the most frequent reason given
in patients stopping anticoagulation, followed by risk of recur-
rence and patient choice. A high risk of recurrence was the main
reason given in patients to be treated with antithrombotics, fol-
lowed by a high risk of bleeding and negative D-dimer results.

Treating physicians in Portugal, Czechia, and Poland
(78.0%, 64.3% and 58.6%, respectively) more frequently
involved patients when taking their therapeutic decisions
(Figure 4). Conversely, only rarely (11.5% overall) – and
2.4% to nil in Portugal, Slovakia, Czechia, and Tunisia –
were family doctors involved in the decision.

Discussion
The current study analyzed data collected in the WHITE study
on decisions for long term treatment of patients with a first VTE
episode managed in real-life conditions in clinical centers active
in seven countries, presenting significant differences as per geo-
graphical, socio-economic, and health-care conditions. One of
the main results of the analysis was that the unprovoked or pro-
voked nature of the index VTE event was not the leading driver
behind the participant physician‘s decision on duration of anti-
coagulation. This approach was consistent across countries.
Though with some differences, overall, the proportion of
patients who continued with anticoagulation was similar in
patients with unprovoked or provoked index events (about
50%). While international guidelines still recommend extend-
ing anticoagulation for secondary prevention only to patients
with unprovoked events,2,3,5,6 exactly which patients should
be prescribed long-term anticoagulant therapy is still a
complex decision in clinical practice. The present results,
fully consistent with others recently reported in Italian real-life
conditions,11 confirm that the unprovoked/provoked nature of
events is not the only, and sometimes not the main, reason
informing treating physician decisions on duration of anticoa-
gulation. Our results indicate that in every-day clinical practice
in different countries, physicians look beyond the simple
dichotomy of unprovoked/provoked index events and instead
try to assess individual patient risk of recurrence using a
variety of factors. The probability of being prescribed extended
anticoagulation was, in fact, no different in patients with unpro-
voked or provoked events; it was significantly higher in patients
presenting with PE, concomitant disease and in countries where
DOACs were available for treatment. The most frequently
reported reason for extending anticoagulation was risk of recur-
rence (reported in >83% of cases), assessed by the attending
physician based on nature of index event, course of mainte-
nance anticoagulation, residual thrombi at maintenance termi-
nation, and individual classification of recurrence risk.13

Though with big differences across countries (from almost
50% in China to 0% in Czechia; see Figure 3), the proportion
of IDDVT patients prescribed extended anticoagulation was
very large (in average 37%). This finding may be surprising

Table 3. Distribution of clinical decisions for the treatment of all
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%)

P (chi
square)

< .001 < .001 .008

Figure 3. Proportion of patients with isolated distal DVT, who were
prescribed continued anticoagulation at the end of the maintenance
period, stratified by country. The distribution is significantly different
(P< .001).
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Table 4. The most frequent reasons for justifying treatment decisions; N (%).*

The more frequent reasons to justify
the decisions (expressed in >10% of
patients)

All patients,
N = 1240

Unprovoked,**
N = 696

Provoked,**
N = 509

Proximal± distal
DVT, N = 652

PE (±
DVT), N =

158
Isolated distal
DVT, N = 430

To stop any treatment
No treatment needed 183 (75.3%) 76 (75.2%) 107 (75.4%) 54 (64.3%) 16 (88.9%) 113 (80.1%)
Risk of recurrence 101 (41.6%) 43 (42.6%) 58 (40.8%) 47 (56.0%) 8 (44.4%) 46 (32.6%)
Patient‘s choice 94 (38.7%) 50 (49.5%) 44 (31.0%) 44 (52.4%) 5 (27.8%) 45 (31.9%)
Risk of bleeding 91 (37.4%) 41 (40.6%) 50 (35.2%) 41 (48.8%) 6 (33.3%) 44 (31.2%)
D-dimer negative 89 (36.6%) 49 (48.5%) 40 (28.2%) 44 (52.4%) 8 (44.4%) 37 (26.2%)
Cost for the patient 43 (17.7%) 21 (20.8%) 22 (15.5%) 17 (20.2%) 2 (11.1%) 24 (17.0%)
Patient‘s age – 11 (10.9%) – – 3 (16.7%) –

No reason reported 12 6 5 2 3 7
To extend anticoagulation
Risk of recurrence 481 (85.3%) 250 (83.3%) 209 (87.1%) 272 (83.7%) 89 (91.8%) 120 (84.5%)
Risk of bleeding 222 (39.4%) 133 (44.3%) 85 (35.4%) 147 (45.2%) 32 (33.0%) 43 (30.3%)
PTS present 138 (24.5%) 73 (24.3%) 64 (26.7%) 98 (30.2%) 14 (14.4%) 26 (18.3%)
Patient‘s choice 106 (18.8%) 60 (20.0%) 41 (17.1%) 71 (21.8%) 21 (21.6%) 14 (9.9%)
D-dimer negative 74 (13.1%) 44 (14.7%) 30 (12.5%) 43 (13.2%) 6 (6.2%) 25 (17.6%)
Patient‘s age 59 (10.5%) 37 (12.3%) 19 (7.9%) 38 (11.7%) 7 (7.2%) 14 (9.9%)
No reason reported 72 60 11 54 1 17
To prescribe antithrombotics
Risk of recurrence 251 (76.3%) 165 (76.7%) 82 (78.1%) 140 (79.1%) 27 (77.1%) 84 (71.8%)
Risk of bleeding 160 (48.6%) 117 (54.4%) 41 (39.0%) 95 (53.7%) 16 (45.7%) 49 (41.9%)
D-dimer negative 66 (20.1%) 39 (18.1%) 23 (21.9%) 37 (20.9%) 10 (28.6%) 19 (16.2%)
Patient‘s choice 64 (19.5%) 40 (18.6%) 24 (22.9%) 43 (24.3%) 4 (11.4%) 17 (14.5%)
No treatment needed 63 (19.1%) 39 (18.1%) 20 (19.0%) 19 (10.7%) 8 (22.9%) 36 (30.8%)
PTS present 53 (16.1%) 35 (16.3%) 18 (17.1%) 38 (21.5%) 5 (14.3%) –

No reason reported 20 14 6 10 4 6

*The reported proportion is relevant to the number of subjects in the specific groups for whom the reason was indicated.
**The information on unprovoked/provoked was not collected in the 35 patients with isolated PE.

Figure 4. Distribution of the proportion of involvement of the patient and of the patient’s family physician (GP) in the continuation decision.
The dot size is proportional to the number of cases; the thick solid line represents the overall prevalence in the whole sample.
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since it is well known that the risk of recurrence is lower after
IDDVT than after proximal DVT.14–16 For this reason, guide-
lines recommend limiting anticoagulation in these patients to
3 months.2 However, in contrast with the guidelines, recent
studies show a general and growing trend to give IDDVT
patients long anticoagulant treatment. Ageno & Co.17 found
that 27.9% of IDDVT patients included in the prospective
XALIA study were treated for >180 days. Schellong & Co.18

analyzed IDDVT patients included in the prospective
GARFIELD-VTE study and found that 60% of them were anti-
coagulated 6 months after follow-up and 40% 12 months.
Similar results were found in a recent Italian prospective
study, in which >40% of IDDVT patients received anticoagula-
tion for more than 6 months.19

This trend towards extending anticoagulation is not limited
to patients with IDDVT and is common in real-life clinical prac-
tice. The present study, performed in seven different countries,
showed that about 60% of all patients with proximal DVT or
with PE were prescribed extension of anticoagulation beyond
the first 180 days. This result is fully consistent with a recent
real-life study performed in Italy where data coming from the
prospective observational START-Register showed that more
than 67% of patients with proximal DVT or PE (those with
IDDVT were excluded) were anticoagulated for >180 days.20

Interestingly, the present study shows a large use of antith-
rombotic agents (mainly sulodexide, followed by low-dose
aspirin) in place of anticoagulants after maintenance phase.
The prescription of these agents after a first period of anticoagu-
lation ranged from 21.8% to 32.9% in patients with provoked or
unprovoked events, respectively. Low-dose aspirin21 and full-
dose sulodexide,22 given after standard anticoagulation treat-
ment, proved effective in reducing the risk of recurrence versus
placebo in VTE patients, with low or no risk of major bleeding.
However, in the years when the above studies were performed
the only alternative treatment available was anticoagulation
with vitamin K antagonists, a treatment usually considered at
high risk of bleeding complications. Current therapeutic condi-
tions are very different thanks to the availability and large use
of DOACs at standard or even at lower dosage which are
usually associated with high efficacy and safety regarding VTE
recurrence prevention. In all countries involved in the WHITE
study (with exception of Tunisia), DOACs were available and
effectively used in more than 80% of patients during the mainte-
nance phase. Why did the treating physicians prefer to shift treat-
ment from DOACs to these antithrombotic agents in around
one-third of patients instead of continuing DOAC use or stopping
treatment? This is an interesting issue and deserves comment. It
seems plausible to believe that doctors are aware that all patients
with a first VTE are at some, albeit varying, risk of recurrence;
however, individual risk is not easy to predict. It may be easy
to identify patients at very high risk and to prescribe them
extended anticoagulation with DOACs, accepting the associated
persistent risk of bleeding. However, the participant physicians
seemed worried about completely stopping treatment in all
remaining patients and so limited this decision only to patients
considered at very low risk of recurrence. They did however

often look to hedge against the risk of recurrence by using differ-
ent drugs such as sulodexide, which is associated with lower risk
of bleeding than anticoagulation even if still effective.22,23

Besides patient preference, which may have had a role in deci-
sion making, another possible explanation is the cost of the dif-
ferent drugs, especially if patients are asked to share it.

This study has important limitations and merits. The partici-
pating clinical centers operated in countries that differed one
from the other on a wide range of issues that were impossible
to adjust for. The number of patients included in each country
does not allow general conclusions to be drawn on clinical prac-
tice in each country. Finally, this was an observational study, and
all the therapeutic decisions were left to the attending physicians
with patient information being collected in a prospective registry.
For this reason, the interpretation of our findings requires caution.
We believe, however, that in today‘s “globalized”world an effort
to assess what is the prevalent approach to management of VTE
patients in the real-world setting of different countries is of value;
furthermore, comparison of everyday therapeutic procedures
used in the countries helps standardizing clinical practice.

In conclusion, this study provided information prospectively
collected on the management of patients with recent VTE from
clinical centers operating in seven countries with widely differ-
ing systems. After the maintenance period, anticoagulant drugs
were continued in half of patients, while treatment was stopped
in 20%; treatment was continued with antithrombotic drugs
(especially sulodexide and aspirin) in many patients. Despite
differences across countries, the same proportion of patients
with unprovoked or provoked index events continued anticoa-
gulation which was extended in more than one third of patients
included for isolated distal DVT occurrence, in this case driven
by the presence of PTS signs.
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APPENDIX 1
List of Participating Clinical Centers (in order of decreasing
valid cases recruited in each country)

China
Jian-long Liu, Beijing Jishuitan Hospital, Beijing; Fu-xian
Zhang, Beijing Shijitan Hospital CMU, Beijing; Tao Yang,
Shanxi Dayi Hospital, Taiyuan; Wei Ye, Peking Union
Medical College Hosp., Beijing; Qi Wang, Tongji Hospital,
Huazhong University of Science & Technology, Wuhan;
Xiangchen Dai, Tianjin Medical University General Hospital,
Tianjin; Zhen Li, The First Affiliated Hospital of Zhengzhou
University, Zhengzhou; Jian Zhang, The First Hospital of
China Medical University, Shenyang; Yong-jun Li, Beijing
Hospital of the Ministry of Health, Beijing; Jin-song Wang,
The FirstAffiliated Hospital, Sun Yet-sen University,
Guangzhou; Ju He, Tianjin First Center Hospital, Tianjin;
Yi-qing Li, Union Hospital, Huazhong University of Science
& Technology, Wuhan; Xiao-qiang Li, Nanjing Drump
Tower Hospital, Nanjing; Zhong Chen, Beijing Anzhen
Hospital, Capital Medical University, Beijing; Ai-min Qian,
No.2 Hospital Affiliated to Suzhou University, Suzhou

Czechia
Monika Vogelová, Poliklinika Modřany, Praha; Stanislava
Králová, Angios s.r.o., Prostějov; Jana Hirmerová, FN Plzeň,
Plzeň; Jiří Matuška, Clinical Trial Center Hodonín, Hodonín;
Stanislav Šárník, Angiologie Brno, Brno

Poland
Marcin Gabriel, Gab-med., Poznań; Wojciech Sydor, 1. SCM -
Specjalistyczne Centrum Medyczne Chirurgii Małoinwazyjnej,

Kraków; Filip Szymański, Premium Medical, Wielgoś &
Partners sp. z o.o, Warszawa; Tomasz Urbanek, Gabinet
Lekarski, lekarz medycyny Tomasz Urbanek, Katowice;
Zbigniew Krasiński, Indywidualna Specjalistyczna Praktyka
Lekarska Medicus et Media, Poznań; Adam Zieliński, Centrum
Medyczne doktorA, Warszawa; Anna Sojda-Szarnecka,
Prywatny Gabinet Specjalistyczny Anna Szarnecka - Sojda,
Kielce; Tomasz Pelak, Indywidualna Praktyka Lekarska lek.med.
Tomasz Pelak, Lubin; Wojciech Skibiński, Klnika Chirurgii
Naczyniowej FLEBO, Sanok; Włodzimierz Hendiger, Centrum
Medyczne Hendimed, Łódź; Tomasz Aleksiejew-Kleszczyński,
Centrum Medyczne Chirurgia Naczyń, Kraków; Tomasz Grzela,
Klinika Flebologii Sp. z o.o., Warszawa; Andrzej Szuba,
Indywidualna Specjalistyczna Praktyka Lekarska Andrzej Szuba,
Wrocław; Tomasz Zubilewicz, Prywatna Specjalistyczna
Praktyka Lekarska prof. Tomasz Zubilewicz, Lublin; Eugeniusz
Majewski, Indywidulana Specjalistyczna Praktyka Lekarska -
Gabinet Lekarski Choroby Tętnic i Żył, Katowice; Jerzy
Głowiński, Indywidualna Specjalistyczna Praktyka Lekarska
Jerzy Głowiński, Białystok; Michał Molski, Szpital Eskulap -
Centrum Leczenia Chorób Serca i Naczyń, Bydgoszcz;
Krzysztof J Filipiak, Boston Clinic Sp.z o.o, Warszawa; Marcin
Kucharzewski, Marcin Kucharzewski Indywidulana Praktyka
Lekarska, Katowice

Portugal
Rita Augusto, Centro Hospitalar de Vila Nova de Gaia / Espinho,
Vila Nova de Gaia; João Vaconcelos, Centro Hospitalar do
Tâmega e Sousa, Penafiel; Isabel Cássio, Hospital do Divino
Espírito Santo, Ponta Delgada; Ana Garcia, Centro Hospitalar
Lisboa Central - Hospital de Santa Marta, Lisboa; António
Simões, Hospital de São Teotónio, Viseu

Russia
Yuriy Chervyakov, Medical Center Diagnostics and
Prevention Plus, Yaroslavl; Larisa Lyudkova, Regional
Budget Health care Institution Krasnoyarsk Interdistrict hos-
pital №5, Krasnoyarsk; Victor Barinov, Clinical Hospital
No. 1 of the Presidential Administration of the Russian
Federation, Moscow; Ilya Schastlivtsev, Clinical Hospital
No. 1 of the Presidential Administration of the Russian
Federation, Moscow; Oleg Guzhkov, State Hospital №9,
Yaroslavl; Sergey Katorkin, FSBEE HE “Samara State
Medical University», Samara; Tigran Lazaryan, Municipal
clinic №134 (subsidiary 1), Moscow; Igor Prostov, Clinic of
Rostov State Medical university, Rostov; Oleg
Skorobogatov, Sanitary part 8 of the federal medico-
biological agency of Russia, Serpukhov; Elena Burleva,
Municipal hospital №40, Ekaterinburg; Anton Scarubsky,
Krasnoyarsk Interdistrict Diagnostic Center, Krasnoyarsk;
Alexey Petrikov, Altai State Medical University City hospital
№5, Barnaul; Georgy Smirnov, State budget Healthcare
Institution of Yaroslavl Region “Clinical hospital #10”,
Yaroslavl; Alexey Fokin, Regional clinical hospital №3,
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Chelyabinsk; Igor Sonkin, Road Clinical hospital, S-Petersburg;
Sergey Bushnin, Doctor Vein, Khabarovsk; Elena Murzina,
Medical Hospital Neftyanik, Tyumen; Vladimir Zelinsky,
EMC (United Medical Systems), S-Petersburg; Alexandr
Bogdan, PhleboArt Clinic, Krasnodar; Roman Bredikhin,

Interregional Clinical and Diagnostic Center, Kazan; Ovsep
Mandzhikian, Municipal hospital named after Eramishancev,
Moscow; Anton Isaev, Garant clinic, Moscow

Slovakia
Martina Padúchová, MEDENA s.r.o, Trnava; Andrej
Džupina, ALIAN, sro, Bardejov; Viera Štvrtinová,
University Hospital, first Dep. of internal medicine,
Comenius University, Bratislava; Melinda Malá,
M.M.-Angio s.r.o., Dunajská Streda; Juraj Maďarič, The
National Institute of Cardiovascular Diseases, Bratislava;
Ľubomíra Javorčíková, LION-MED s.r.o., Bratislava; Dasa
Kmecová, ANGIOCARE, s.r.o., Košice

Tunisia
Meya Abdelkefi, Regional Hospital of Ben Arous, Ben Arous;
Kamel Bouslama, Mongi Slim hospital, La Marsa; Raja Elamri,
Hospital Mohamed Taher Mamouri, Nabeul; Fatma Boussema,
Habib Thameur Hospital, Tunis; Chedia Kechrid, Sahloul
Hospital, Sousse
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List and Composition of the Study Boards
Core Team
Responsible Parties. CRO used in the countries:

• Medart, Warsaw, Poland
• Datamedica, Amadora, Portugal
• Value Outcomes s.r.o. Praha, Czechia

• Poseidon CRO, Ariana, Tunisia
• JD Software, Bratislava, Slovakia

No professional CROs were necessary in China and Russia,
where the local Principal Investigators were able to reach the
study authorization from the referent health regulatory
authorities
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