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Individualised versus standard duration of elastic 
compression therapy for prevention of post-thrombotic 
syndrome (IDEAL DVT): a multicentre, randomised, 
single-blind, allocation-concealed, non-inferiority trial
Arina J ten Cate-Hoek, Elham E Amin, Annemieke C Bouman, Karina Meijer, Lidwine W Tick, Saskia Middeldorp, Guy J M Mostard, 
Marije ten Wolde, Simone M van den Heiligenberg, Sanne van Wissen, Marlène HW van de Poel, Sabina Villalta, Erik H Serné, Hans-Martin Otten, 
Edith H Klappe, Ingrid M Bistervels, Mandy N Lauw, Margriet Piersma-Wichers, Paolo Prandoni, Manuela A Joore, Martin H Prins, Hugo ten Cate, 
for the IDEAL DVT investigators*

Summary
Background Therapy with elastic compression stockings has been the cornerstone for prevention of post-thrombotic 
syndrome for decades in patients after acute deep venous thrombosis. It is uncertain who benefits most from therapy, 
and what the optimum duration of therapy should be. We therefore aimed to assess the safety and efficacy of 
individualised duration of compression therapy versus the standard duration of 24 months following an initial 
treatment period of 6 months.

Methods We did a multicentre, randomised, single-blind, allocation-concealed, non-inferiority trial at 12 hospitals in 
the Netherlands and two in Italy. We randomly assigned patients (1:1) with acute proximal deep vein thrombosis of the 
leg and without pre-existent venous insufficiency (Clinical Etiological Anatomical and Pathophysiological score <C3) to 
receive either individualised duration of elastic compression therapy or standard duration of therapy for 24 months 
following an initial treatment period of 6 months. Randomisation was done with a web-based automatic randomisation 
programme (TENALEA) and a random block size (2–12), and was stratified by centre, age, and body-mass index. In the 
initial phase, compression was applied within 24 h of diagnosis according to three prespecified protocols. All patients 
received elastic compression stockings (30–40 mm Hg) for 6 months, and were instructed to wear them every day 
during ambulant hours. Thereafter treatment was tailored on the basis of clinical signs and symptoms scored according 
to the Villalta post-thrombotic syndrome scale; patients assigned to individualised therapy with two consecutive Villalta 
scores of 4 or less were instructed to stop using the stockings. Patients were followed up for 2 years and assessed at five 
clinic visits at study inclusion, and 3, 6, 12, and 24 months after diagnosis (stocking allocation was not revealed to the 
assessors). The primary outcome was the proportion of patients with post-thrombotic syndrome at 24 months 
diagnosed according to original Villalta criteria (a score of ≥5 on two consecutive occasions at least 3 months apart) 
assessed by intention to treat. The predefined non-inferiority margin for the difference in success rates was set at 
7·5%. This study has been completed and is registered with ClinicalTrials.gov, number NCT01429714.

Findings Between March 22, 2011, and July 1, 2015, we enrolled 865 patients and randomly assigned 437 to individualised 
duration compression stockings and 428 to standard duration. 283 (66%) of 432 patients in the intervention group were 
advised before 24 months to stop wearing elastic compression stockings (236 [55%] of 432 patients after 6 months, and 
47 [11%] of 432 at 12 months). Post-thrombotic syndrome occurred in 125 (29%) of 432 patients receiving individualised 
duration of therapy and in 118 (28%) of 424 receiving standard duration of therapy (odds ratio for difference 1·06, 
95% CI 0·78 to 1·44). The absolute difference was 1·1% (95% CI –5·2 to 7·3), thus meeting the non-inferiority margin.  
24 patients died, 17 (4%) in the individualised treatment group and seven (2%) in the standard duration group, but no 
deaths were related to treatment. No serious adverse events related to the intervention occurred.

Interpretation Individualised therapy with elastic compression stockings for the prevention of post-thrombotic 
syndrome was non-inferior to standard duration of therapy of 24 months. Individualising the duration is effective and 
could shorten the length of therapy needed, potentially enhancing patients’ wellbeing.
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Introduction
Post-thrombotic syndrome is a common and chronic 
complication of deep vein thrombosis of the leg affecting 
up to half of all patients.1 It is characterised by a 
combination of problems in the leg including tiredness of 

the leg, pain and oedema, and irreversible skin changes 
such as hyperpigmentation, venous ectasia, and in more 
severe cases lipodermatosclerosis and venous ulceration.1–3 
Post-thrombotic syndrome negatively affects quality of life 
and is associated with substantial costs.4–6 Once the 
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condition is established, treatment options are scarce. 
Therefore, preventive therapy with elastic com pression 
stockings has been the cornerstone of treatment for 
decades since findings from two randomised trials7,8 
showed that compression therapy for 24 months reduced 
the risk of post-thrombotic syndrome by approximately 
50%.The effectiveness of elastic compression therapy was 
chal lenged by findings from the placebo-controlled SOX 
trial,9 which showed no difference between active and 
placebo stockings. This result affected the clinical 
community greatly as it gave rise to changes in some 
guidelines and advice against the routine application of 
elastic compression therapy.10,11 Other groups have been 
more conservative and did not value the evidence as 
strong enough to update their recommendations.12,13

The SOX trial had several limitations including 
insufficient adherence to compression therapy, which 
might have obscured any potential benefit of therapy in 
subsets of patients.14,15 Results from the OCTAVIA trial16 
showed that in patients with excellent adherence to 
elastic compression stockings there was less post-
thrombotic syndrome when the use of stockings was 
continued beyond 12 months. Hence, OCTAVIA re-

emphasised the value of compression therapy, but also 
reinforced the original question that formed the basis of 
our study: can the duration of compression therapy be 
further optimised; ie, tailored on individual basis?17,18 
Tailoring treatment duration to individual needs could 
retain the effectiveness of compression therapy, enhance 
patients’ wellbeing, and save substantial costs.19 We 
therefore did a study (IDEAL DVT) to compare the 
effectiveness of individualised duration of elastic 
compression therapy with standard duration of therapy 
of 24 months for the prevention of post-thrombotic 
syndrome. The objective of our study was to assess 
whether tailoring the duration of elastic compression 
therapy according to signs and symptoms of an individual 
patient would not be inferior compared with standard 
duration of therapy.

Methods
Study design and participants
We did a multicentre, randomised, single-blind, 
allocation-concealed, non-inferiority trial at 14 centres, 
12 hospitals in the Netherlands and two in Italy  
(appendix p 2). This trial was reviewed and approved by 
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Research in context

Evidence before this study
We did a systematic review of the scientific literature in 
September, 2009. We searched MEDLINE, the Current Control 
Trials database, the UK National Health Service Centre for 
Reviews and Dissemination database, and the Health Economic 
Evaluation Database for published articles containing the 
terms “post thrombotic syndrome” OR “postphlebitic 
syndrome” AND “compression therapy”. We identified five 
clinical trials, three that showed a strong preventive effect with 
use of elastic compression stockings initiated in the acute or 
subacute phase of deep vein thrombosis (DVT) and continued 
for 2 years. All trials had high adherence rates of more than 
80%. Only one trial assessed shortened duration of therapy 
after initial use of elastic compression stockings and showed 
no significant benefit for prolonged treatment of 24 months 
versus treatment for 6 months. Another trial showed no 
benefit of late initiation of elastic compression stockings 1 year 
after DVT in patients without complaints and without venous 
reflux. During our study, the SOX trial (with 803 patients) was 
published showing no effect of elastic compression stockings 
compared with sham stockings. Towards the end of our trial 
the OCTAVIA trial (with 518 patients) was published, 
highlighting the importance of adherence because it showed 
that prolonged treatment with elastic compression stockings 
for another year was not non-inferior in patients without 
complaints and excellent adherence after 1 year. A 
meta-analysis reviewing elastic compression stockings 
initiated in the acute and subacute phase concluded that 
although there is significant heterogeneity between studies, 
the overall effect of elastic compression stockings for the 

prevention of post-thrombotic syndrome is more likely to be 
in favour of compression, probably more so when only trials 
with good adherence were assessed. At the time of our study 
design and initiation, the efficacy of elastic compression 
stockings for the prevention of post-thrombotic syndrome had 
been clearly shown and was guideline recommended. 
However, the optimum duration of treatment was uncertain. 
Additionally, it was unknown which patients with DVT were 
likely to benefit most from elastic compression stockings 
beyond the acute phase. Our study assessed whether 
individualised duration of treatment with elastic compression 
stockings beyond the first 6 months was not inferior to 
standard duration of treatment.

Added value of this study
We found that it is possible to select patients based on their 
Villalta score to stop treatment as early as 6 months without 
increasing the incidence of post-thrombotic syndrome at 
24 months. This strategy proved to be highly efficient as 
treatment could be stopped in 55% of patients at 6 months and 
in an additional 11% of patients at 12 months. No serious adverse 
events related to individualised duration of treatment occurred.

Implications of all the available evidence
Apart from one negative trial, overall current evidence suggests 
a beneficial effect of therapy with elastic compression stockings 
to prevent post-thrombotic syndrome in patients after DVT. 
Therefore we conclude that individualised therapy duration with 
elastic compression stockings shortens duration of therapy, 
is effective, and is likely to reduce health-care costs, although we 
did not do a formal cost-effectiveness analysis. 

See Online for appendix
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the institutional review board at each participating 
centre. The study protocol was published previously.19

Eligible participants were adult patients who had an 
acute, objectively documented proximal thrombosis of the 
leg and were adequately treated within 24 h of diagnosis 
with anticoagulant treatment and initial compression 
therapy according to one prespecified local study protocol 
per hospital (appendix p 4).19 Patients were ineligible if 
they had a life expectancy of less than 6 months, 
underwent active thrombolysis, or had previous ipsilateral 
deep vein throm bosis of the leg; if pre-existent severe 
venous insufficiency was present, because signs and 
symptoms are similar to post-thrombotic syndrome 
(venous insufficiency was characterised by skin signs 
C3 to C6 on the Clinical Etiological Anatomical and 
Pathophysiological [CEAP] score20 or by pre-existent 
requirement of compression therapy); or if they had a 
contraindication for compression therapy such as inter-
mittent claudication or clinical signs of leg ischaemia. In 
case of recurrent ipsilateral thrombosis within the first 
6 months after diagnosis, patients were excluded from 
further assessment, as this new event would interfere 
with the Villalta assessments preceding the intervention 
and render patients ineligible according to the inclusion 
criteria. All participants gave written informed consent.

Randomisation and masking
We randomly assigned eligible patients (1:1) to either 
individualised duration of elastic compression therapy 
following an initial treatment period of 6 months 
followed by individualised extended duration of therapy 
depending on Villalta scores8,19,21 (intervention) or an 
initial treatment period of 6 months followed by standard 
duration of therapy for 24 months (control). After 
obtaining consent, randomisation was done by the 
coordinating study centre (Maastricht University Medical 
Center, Maastricht, Netherlands) within 2–6 weeks after 
the acute onset of deep vein thrombosis through a web-
based randomisation programme (TENALEA). A random 
block size (2–12) was used and randomisation was 
stratified for centre, age, and body-mass index (BMI). 
Patients were informed of treatment allocation by 
telephone by the coordinating study centre. Information 
on treatment allocation was concealed from the study 
nurse or the treating physician. Patients were asked to 
not wear the stockings at the day of their outpatient clinic 
visits and to not reveal their treatment allocation to the 
treating physician. Health-care providers were unaware 
of treatment allocation. Indepen dent clinical research 
assistants monitored the sites. The investigators col-
lected, maintained, and analysed the data.

Procedures
A custom-fitted, flat-knitted, knee length graduated com-
pression stocking class III (ankle pressure 30–40 mm Hg) 
was prescribed for all patients. The pressure class was 
similar to the pressure used in six of eight previous trials 

assessing the value of compression in patients with deep 
venous thrombosis.7–9,16,17,22 The other two small trials23,24 
used mixed-treatment modalities.

Compression therapy with knee length elastic com-
pression was started immediately after the initial phase 
(from diagnosis until resorption of the acute oedema). In 
the initial phase, compression was applied within 24 h of 
diagnosis according to local prespecified protocols.19 In the 
individualised duration group, there were three scenarios:19 
compression therapy was discontinued if the Villalta 
scores were 4 or less at both the 3-month and 6-month 
follow-up visits; compression therapy was continued for 
the total duration of 24 months if the Villalta score was 5 
or more at both visits; or compression therapy was con-
tinued for a further 6 months if the Villalta score was 
5 or more at the 3-month follow-up visit followed by a 
score of 4 or less at the 6-month visit. Therapy was then 
discontinued at the 12-month visit if the score was four or 
less again; otherwise therapy was continued. If patients 
did not have two consecutive low scores within 1 year of 
the acute event, these patients were considered to be 
chronically unstable and therefore ineligible for shortened 
treatment duration. If a patient developed symptoms and 
signs of post-thrombotic syndrome after discontinuation 
of elastic compression therapy, a predefined protocol was 
followed (appendix). Treatment was reinstated for a week 
and then stopped again. In case of persistent symptoms, 
elastic compression was reinstated permanently.

Patients were followed up for 2 years, during which 
they visited the outpatient clinic five times: at inclusion 
into the study and at 3, 6, 12, and 24 months following 
the diagnosis. At each follow-up visit signs of post-
thrombotic syndrome were recorded and scored by the 
study nurse or the treating physician using the objective 
part of the Villalta clinical scale.21 Patients filled out the 
subjective part of the Villalta scale either in a web-based 
questionnaire, for which the link was sent to them the 
day before the planned study visit, or in a questionnaire 
on paper that was sent to them by regular mail. 
Prescriptions for new stockings were provided by the 
coordinating study centre. Adherence to elastic com-
pression therapy was assessed via specific questions in 
the questionnaires preceding the clinical visits, and in 
addition by random telephone contacts by study staff. 
Patients were instructed to contact their physician in case 
of intermittent leg complaints or signs and symptoms 
suggestive of recurrent venous thrombosis. Prespecified 
objective testing was required for these patients.19,25 Type 
and duration of anticoagulation treatment was left at the 
discretion of the treating physician.

Outcomes
The primary outcome was the proportion of patients with 
post-thrombotic syndrome at 24 months after the initial 
event. Post-thrombotic syndrome was diagnosed with the 
Villalta scale, as recommended by the subcommittee for 
standardisation of the International Society on Thrombosis 
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and Haemostasis (ISTH). The use of the Villalta scale was 
promoted as the preferred method of diagnosis for post-
thrombotic syndrome over other scales for the assessment 
of venous disease as this scale is disease-specific, widely 
validated, easy to apply, and sensitive to change.26 The scale 
assesses five patient-rated symptoms: pain, cramps, 
heaviness, paraesthesia, and itching, and six physical signs: 
pretibial oedema, skin induration, hyperpigmen tation, 
pain during calf com pression, venous ectasia, and redness. 
All items are graded for intensity on a four-point scale, 
0 points when there are no deviations from normal, 1 if the 
signs or symptoms are mild, 2 if they are moderate, and 3 if 
they are severe. With 11 items a total score of 33 can be 
reached, a score of 5–9 is considered mild post-thrombotic 
syndrome, 10–14 moderate, and a score of 15 or more, or 

presence of ipsilateral venous ulceration is considered 
severe post-thrombotic syndrome.2,21 We defined post-
thrombotic syndrome as a Villalta score of 5 or higher at 
two consecutive visits that were at least 3 months apart 
(the original scoring method).8,19,21

Additionally, the proportion of patients with post-
thrombotic syndrome according to the more recently 
introduced ISTH consensus scoring method (a score of 5 
or higher at the 6-month visit or later) was assessed.26 The 
use of the ISTH scoring method results in more patients 
diagnosed, especially those with mild post-thrombotic 
syndrome. The original scoring method is more 
conservative in diagnosing post-thrombotic syn drome. 
Secondary outcomes included recurrent object ively 
confirmed venous thromboembolism and venous 
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thromboembolism-related death during follow-up 
assessed by an independent adjudication committee; 
health-related quality of life measured at each study visit 
with validated generic questionnaires (SF-36,27 EQ-5D28) 
and venous disease-specific questionnaires (Dutch trans-
lated VEINES-QOL).29,30 Two additional secondary out-
comes that were indicated in the study protocol are not 
presented in the current manuscript: patients’ preference 
was assessed at an early stage of the study and was 
previously published in a separate manuscript,31 and costs 
will be analysed in the context of a cost-effectiveness 
study.

Statistical analysis
At a one-sided significance level of 0·05 and a power 
of 80%, a sample size of 848 was needed in this study to 
provide sufficient numbers for an adequately powered 
trial. Loss to follow-up of patients was expected to be less 
than 2%, thus 864 patients (432 per treatment arm) were 
needed. The study was designed to show that the 
effectiveness of individualised duration of elastic com-
pression treatment for the prevention of post-thrombotic 
syndrome was non-inferior to elastic com pression therapy 
for a standard duration of 24 months. We determined that 
preserving 70% of the thera peutic effect would allow a 
difference of 7·5% (the non-inferiority margin) in the 
outcome between the groups.19,32 The therapeutic effect of 
elastic compression therapy for the standard duration of 
24 months was estimated from two studies that showed a 
mean reduction of post-thrombotic syndrome of 26% using 
the original Villalta scoring method or a comparable 
scoring method.7,8,33 For the primary outcome, the 
proportion of patients with post-thrombotic syndrome at 
24 months after the deep vein thrombosis, a univariate 
analysis of proportions was done with logistic 
regression (χ²) analysis, and odds ratios (OR)s and 95% CI 
were calculated. The efficacy analysis included all randomly 
assigned patients who fitted the inclusion criteria—ie, 
excluding those who had a recurrent deep vein thrombosis 
within the first 6 months—and provided written informed 
consent (intention-to-treat population). Additionally, we 
used the Kaplan-Meier method to calculate the cumulative 
incidence of post-thrombotic syndrome, adjusted for 
centre to compare incidence rates between the two 
treatment arms. Loss to follow-up, withdrawals, and deaths 
were censored at the last available date. Hazard ratios 
(HRs) and 95% CI were calculated using Cox proportional 
hazards models, stratified for centre and adjusted for age, 
sex, and BMI, both for original Villalta scoring and ISTH 
consensus scoring method.21

We did descriptive analyses to assess patient character-
istics, and to assess the severity of post-thrombotic 
syndrome, adherence to therapy, the proportion of 
recurrent venous thromboembolism (deep vein throm-
bosis of the leg and pulmonary embolism), and the 
proportion of (thrombosis-related) death. We applied 
a mixed-design analysis of variance to test for differences 

between the two treatment groups, and to assess changes 
over time by comparing repeated outcome measures 
for quality of life scores at different timepoints of follow-up. 
The minimally important difference (MID) for quality of 
life scores were: at least 4 points for the VEINES-QOL 
T score,34 at least 0·07 for the EQ-5D, and at least 0·05 for 
the SF-36.35 For the VEINES-QOL intrinsic score, a MID of 
at least 0·07 (0·5 times the SD) was assumed.36 We did a 
post-hoc analysis to compare the incidence of post-
thrombotic syndrome at 24 months for patients with a 
Villalta score of less than 5 at 6 months in the individualised 
treatment group (stop compression) and the standard 
treatment group (continue com pression). An intention-to-
treat analytical approach was used for all outcomes. For all 
analyses a two-sided p value of 0·05 or less was considered 
significant. Analyses were done with SPSS software, 
version 23. An independent adjudication committee 
adjudicated causes of death in the study. This study is 
registered with ClinicalTrials.gov, number NCT01429714.

Individualised duration 
stockings (n=437)

Standard duration 
stockings (n=428)

Age (years) 58·1 (14·6) 56·3 (15·7)

Age category (years)

<40 36 (8%) 53 (12%)

40–65 years 255 (58%) 257 (60%)

>65 years 146 (33%) 117 (27%)

Sex

Men 253 (58%) 251 (59%%) 

Women 184 (42%) 177 (41%)

Body-mass index (kg/m²) 28·0 (5·1) 27·8 (5·4)

Body-mass index category

<26 kg/m² 172 (39%) 186 (43%)

≥26 kg/m² 261 (60%) 238 (56%)

Previous DVT contralateral 47 (11%) 34 (8%)

Characteristics of current DVT

Unprovoked DVT 295 (68%) 290 (68%)

Right 191 (44%) 191 (45%)

Left 231 (53%) 223 (52%)

Bilateral 2 (<1%) 2 (<1%)

Most proximal extent of DVT*

Popliteal vein 215 (49%) 211 (49%)

Femoral vein 114 (26%) 122 (29%)

Common femoral vein 96 (22%) 90 (21%)

DVT treatment ·· ··

Vitamin K antagonist† 400 (92%) 378 (88%)

Non-vitamin-K anticoagulants‡ 10 (2%) 18 (4%)

Investigational anticoagulants§ 12 (3%) 12 (3%)

Low-molecular-weight heparin 15 (3%) 20 (5%)

Data are mean (SD) or n (%). DVT=deep vein thrombosis, *In the case of bilateral DVT, the leg with the most proximal 
DVT was considered to be the index leg. †All patients receiving a vitamin K antagonist had initially 5–10 days of 
low-molecular-weight heparin. ‡The only non-vitamin-K anticoagulant used during the study was rivaroxaban. 
§Some patients participated in studies comparing investigational anticoagulants (warfarin vs edoxaban) and 
low-molecular-weight heparin in patients with malignancy.

Table 1: Baseline characteristics of the intention-to-treat population
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Role of the funding source
The funder of the study has no involvement in study 
design, study conduct, data collection, data analysis, data 
interpretation, or writing of the report. The corresponding 
author had full access to all the data in the study and had 
final responsibility for the decision to submit for 
publication.

Results
Between March 22, 2011, and July 1, 2015, we enrolled 
865 patients and randomly assigned 437 to individualised 
duration of elastic compression therapy and 428 to 
standard duration of therapy. Patients were included in the 
study within a median of 18 days (IQR 17–19) of the 
diagnosis of acute proximal deep vein thrombosis; 
however, predefined compression treatment started within 
24 h of the diagnosis (appendix p 4). After the exclusion of 
nine patients because of a recurrent thrombotic event of 
the leg within the first 6 months after enrolment, 
856 patients were included in the primary intention-to-
treat analysis (figure 1). Baseline characteristics and anti-
coagulant treatment were similar for both groups (table 1). 
283 (66%) of 432 patients in the intervention group were 
advised before 24 months to stop wearing elastic 
compression stockings (236 [55%] of 432 patients after 
6 months, and 47 [11%] of 432 at 12 months). In nine (3%) of 

283 patients therapy was reinitiated and permanently 
reinstated because of persistent leg complaints. In another 
eight (3%) of 283 patients elastic compression therapy was 
temporarily reinstated for a week, according to protocol. 
Adherence to treatment advice was similar in both groups 
with either daily or almost daily use, or no use of stockings 
as appropriate in 383 (96%) of 400 patients at 3 months, 
369 (93%) of 395 at 6 months, 286 (81%) of 354 at 
12 months and 240 (77%) of 313 at 24 months in patients 
receiving individualised treatment and with daily or almost 
daily use of stockings in 382 (96%) of 399, 363 (93%) of 
390, 328 (87%) of 377, and 269 (79%) of 340 patients 
receiving standard therapy (appendix p 11). The mean 
percentage of ad herence registered with random tele-
phone calls throughout the follow-up was 380 (SD 8·0; 
88%) of 432 for the intervention group and 302 (49·7; 
71%) of 424 in the control group. 

Post-thrombotic syndrome occurred in 125 (29%) of 
432 patients receiving individualised duration of therapy 
and 118 (28%) of 424 patients who received standard 
duration of therapy (OR 1·06, 95% CI, 0·78–1·44) (figure 2, 
table 2). The absolute difference was 1·1% (95% CI 
–5·2 to 7·3). The cumulative incidence of post-thrombotic 
syndrome at 730 days was 28·9% (95% CI 24·7–33·5) in the 
indi vidualised duration group versus 27·8% (23·6–32·4) in 
the standard duration group (hazard ratio [HR] adjusted for 
centre 1·13, 95% CI 0·88–1·46; p=0·77). Distribution of 
severity of post-thrombotic syndrome was similar for both 
groups. The analysis according to the ISTH-scoring 
method showed higher incidences but similar relative 
efficacy (table 2). Per-protocol analysis showed similar 
results (appendix p 12).

The cumulative incidence of post-thrombotic syndrome 
for individualised treatment duration and standard 
treatment duration showed that most cases were 
identified at 6 months (87 [21%] of 424 and 92 
[21%] of 432, respectively) and that thereafter there was 
a slight increase at 12 months (ten [2%] of 424 and 
eight [2%] of 432), and 24 months (21 [5%] of 424 and 25 [6%] 
of 432, according to the original scoring method). The 
proportion of patients with recur rent venous thrombo-
embolic episodes was similar for both groups, and 
mortality was higher in the individualised treatment 
duration group (table 2). The HRs and 95% CI stratified 
for centre and adjusted for age, sex, and BMI category 
(cutoff 26) for the original Villalta scoring and the 
ISTH-consensus scoring method were 1·13 (0·88–1·46) 
and 1·15 (0·94–1·40), respectively.

24 patients died, but no deaths were related to treatment 
(table 2). Most deaths in both groups were related to 
cancer. No serious adverse events related to the inter-
vention occurred.

Post-hoc analysis (including 420 patients) using the 
ISTH-scoring method showed an incidence of post-
thrombotic syndrome for individualised treatment in 
the group of early stoppers (those with Villalta score <5 at 
6 months) of 36% (45 of 207 patients) compared with 

Figure 2: Cumulative incidence of post-thrombotic syndrome
The primary outcome of post-thrombotic syndrome (PTS) according to the original Villalta scoring method was 
first assessed at the 3-month visit and thereafter at 6, 12, and 24 months. Data from 31 patients who withdrew 
and four who were lost to follow-up were censored at the time of their last assessment.
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22% (76 of 213 patients) for the group that continued 
use of elastic compression stockings for 24 months 
(standard duration) with an absolute difference in inci-
dence of post-thrombotic syndrome of 14·0%; relative 
risk (RR) 1·6 (95% CI 1·2–2·3); number-needed-to-treat 
7·2 (4·4–20·7). When the original scoring method was 
employed (including 419 patients) the differences were 
non-significant with an incidence of post-thrombotic 
syndrome of 10% (21 of 212 patients) in the early 
stoppers versus 7% (14 of 207 patients) for those that 
continued treatment (RR 1·52, 95% CI 0·71–2·97).

Generic quality of life was similar in both treatment 
groups: SF-36 ranged from 0·62 at 1 month to 0·82 
at 24 months in patients with individualised treatment 
versus 0·61 to 0·82 for patients with standard therapy, 
p=0·86. EQ-5D ranged from 0·82 to 0·90 in patients 
receiving individualised treatment versus 0·83 to 0·88 in 
the standard treatment group, p=0·51. Disease-specific 
quality-of-life measures were also similar between groups: 
VEINES-QOL T scores ranged from 50·3 at 1 month to 
50·0 at 24 months for patients with individualised 
treatment versus 49·8 to 50·0 in patients with standard 
treatment, p=0·34. The VEINES-QOL intrinsic score 
ranged from 0·63 to 0·76 in patients with individualised 
treat ment versus 0·63 to 0·75 in patients with standard 
therapy, p=0·64 (appendix p 13). Except for the VEINES-
QOL T score (p=0·88), all QOL measurements signifi-
cantly increased over time (p<0·0001). These differences 
were clinically important for SF-36 and for the VEINES-
QOL intrinsic score in both groups. For the EQ5D score 
the MID of 0·07 or greater occurred in the individualised 
treatment group only.

Discussion
Our study findings showed that individualised duration of 
elastic compression therapy is non-inferior to standard 
duration of treatment. Elastic compression stockings are 
commonly viewed as unattractive and uncomfortable; 
however, the expected positive effect of shorter duration of 
elastic compression on quality of life could not be 
substantiated; quality of life between treatment groups 
was similar for all measures, and improved over time for 
most measures. The observed incidence of post-thrombotic 
syndrome was similar to incidences reported for standard 
duration of elastic compression in previous landmark 
trials by Brandjes and colleagues7 and Prandoni and 
colleagues,8 indicating that individualised duration of 
elastic compression therapy is feasible without increasing 
the incidence of post-thrombotic syndrome. Moreover, 
individualised duration of treat ment was efficient, as 
more than half the patients in the intervention group 
could stop wearing the stockings as early as 6 months 
after the thrombosis and in only 3·2% of cases was 
permanent reinstatement of treatment necessary.

The need for elastic-compression therapy was previously 
challenged by findings from the SOX trial9 that showed an 
unexpected absence of efficacy with elastic compression 

therapy for the prevention of post throm botic syndrome. 
Non-adherence to therapy was identified as a plausible and 
important contributor to the negative findings of SOX.14 
Apart from this one large negative trial, overall evidence 
suggests that elastic compression therapy is effective for 
around a 30% reduction of post-thrombotic syndrome.1,2,25,37,38 
Findings from the OCTAVIA trial have shown that in 
selected patients with excellent adherence (85% of patients 
using elastic compression stockings for 6–7 days a week), 
outcomes after stopping treatment at 12 months were 
inferior to standard duration of treat ment, with 14 needed 
to treat for the extra year for the prevention of post-
thrombotic syndrome—highlighting the importance of 
therapy ad herence for efficacy.16 In our study, adherence to 
therapy advice was high throughout the study (more than 
90% after 3 months and almost 80% at the last follow-up 
visit). These adherence values are similar to those reported 
in other trials that showed efficacy of compression 
therapy.7,8,16 A post-hoc analysis of data from our IDEAL 
study comparing cessation of stockings in patients in the 

Individualised 
duration compression 
stockings (n=432)

Standard duration 
compression 
stockings (n=424)

Odds ratio 
(95% CI)

Primary outcome

Number of post-thrombotic events 
assessed by Villalta according to original 
scoring* 24 months after DVT

125 (29%) 118 (28%) 1·06 (0·78–1·44)

Villalta severity category (scores)

None (<5) 307 (71%) 305 (72%) ··

Mild (5–9) 84 (19%) 67 (16%) ··

Moderate (10–14) 32 (7%) 35 (8%) ··

Severe (>14 or ulcer) 9 (2%) 17 (4%) ··

Secondary outcomes

Number of post-thrombotic events 
assessed by Villalta’s criteria according to 
ISTH scoring† 24 months after DVT

219 (51%) 192 (45%) 1·24 (0·94–1·64)

Villalta severity category (scores)

None (<5) 213 (49%) 233 (55%) ··

Mild (5–9) 177 (41%) 142 (33%) ··

Moderate (10–14) 35 (8%) 35 (8%) ··

Severe (>14 or ulcer) 7 (2%) 14 (3%) ··

Ipsilateral leg ulcer 2 (<1%) 0 ··

Recurrent DVT 21 (5%) 27 (6%) ··

Recurrent pulmonary embolism 13 (3%) 9 (2%) ··

Death‡ 17 (4%) 7 (2%) ··

Malignancy related 12 (3%) 5 (1%) ··

Documented venous thromboembolism 0 0 ··

Venous thromboembolism cannot be 
excluded

3 (<1%) 1 (<1%) ··

Other 2 (<1%) 1 (<1%) ··

Of the 865 patients in the intention-to-treat analysis, 856 were included in the time-to-event analysis. Nine patients 
(four in the standard group and five in the intervention group) were excluded because of recurrent venous thrombosis in 
the leg within the first 6 months. DVT=deep vein thrombosis. ISTH=International Society on Thrombosis and 
Hemostasis. *Original scoring: Villalta score of at least 5 at two consecutive visits at least 3 months apart. †ISTH scoring: 
Villalta score of at least 5 or an ulcer after the 6-month visit. ‡See appendix for individual causes of death (p 9).

Table 2: Outcomes by treatment group
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costs without increasing the inci dence of moderate to 
severe post-thrombotic syndrome. Whether continuation 
of compression beyond 6 months with the intention to 
prevent mild post-thrombotic syndrome is cost-effective 
needs to be assessed. To obtain a more precise estimation 
of its effect on health-care budgets and to assess the 
long-term consequences of these strategies, a formal 
cost-effectiveness analysis should be done.

In conclusion, individualised duration of therapy with 
elastic compression stockings for the prevention of 
post-thrombotic syndrome was non-inferior to standard 
duration therapy of 24 months for patients with acute 
proximal deep vein thrombosis of the leg. Individualised 
duration of therapy resulted in shortened treatment dura-
tion of only 6 months in more than 50% of patients, and 
was safe and effective, and is therefore likely to enhance 
patients’ wellbeing and reduce health-care costs.
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