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Inclusion and Exclusion Criteria 

 

Inclusion Criterion 

Symptomatic proximal DVT involving the iliac, common femoral, and/or femoral vein.  

 

Exclusion Criteria 

Subjects meeting any of these criteria will be excluded (all times are relative to screening date): 
  
1. Age less than 16 years or greater than 75 years.  

2. Symptom duration > 14 days for the DVT episode in the index leg (i.e. non-acute DVT).  

3. In the index leg: established PTS, or previous symptomatic DVT within the last 2 years.  

4. In the contralateral (non-index) leg: symptomatic acute DVT a) involving the iliac and/or 
common femoral vein; or b) for which thrombolysis is planned as part of initial therapy. 

5. Limb-threatening circulatory compromise.  

6. PE with hemodynamic compromise (i.e. hypotension).  

7. Inability to tolerate PCDT procedure due to severe dyspnea or acute systemic illness.  

8. Allergy, hypersensitivity, or thrombocytopenia from heparin, rt-PA, or iodinated contrast, 
except for mild-moderate contrast allergies for which steroid pre-medication can be used.  

9. Hemoglobin < 9.0 mg/dl, INR > 1.6 before warfarin was started, or platelets < 100,000 /ml.  

10. Moderate renal impairment in diabetic patients (estimated GFR < 60 ml/min) or severe renal 
impairment in non-diabetic patients (estimated GFR < 30 ml/min).  

11. Active bleeding, recent (< 3 months) GI bleeding, severe liver dysfunction, bleeding diathesis.  

12. Recent (< 3 months) internal eye surgery or hemorrhagic retinopathy; recent (< 10 days) 
major surgery, cataract surgery, trauma, CPR, obstetrical delivery, or other invasive 
procedure.  

13. History of stroke or intracranial/intraspinal bleed, tumor, vascular malformation, aneurysm.  

14. Active cancer (metastatic, progressive, or treated within the last 6 months). Exception: 
patients with non-melanoma primary skin cancers are eligible to participate in the study.  

15. Severe hypertension on repeated readings (systolic > 180mmHg or diastolic > 105 mmHg).  

16. Pregnant (positive pregnancy test, women of childbearing potential must be tested).  

17. Recently (<1 month) had thrombolysis or is participating in another investigational drug study.  

18. Use of a thienopryridine antiplatelet drug (except clopidogrel) in the last 5 days.  

19. Life expectancy < 2 years or chronic non-ambulatory status.  

20. Inability to provide informed consent or to comply with study assessments (e.g. due to 
cognitive impairment or geographic distance).  
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Details of PCDT Methods 

 
In the ATTRACT Trial, PCDT was performed consistent with published guidelines by board-

certified physicians whose credentials were approved by study leadership, as follows:  

Phase 1 Procedure Initiation: Conscious sedation, local anesthesia, and strict sterile 

technique were used. Catheter access to the deep venous system (any lower 

extremity vein or internal jugular vein, per physician choice) was obtained with use 

of real-time ultrasound guidance (this was required), and the anatomic extent of the 

thrombus was defined via venography through a diagnostic catheter. 

Phase 2 Initial PCDT involved the initial intrathrombus delivery and dispersion of 

recombinant tissue plasminogen activator (rt-PA) (alteplase, Activase®, Genentech, 

South San Francisco) through an FDA-approved device/catheter, by one of three 

methods. If the popliteal vein was occluded or the IVC was involved, physicians 

were required to use “infusion-first PCDT” which started with rt-PA infusion through 

a multi-sidehole catheter of the physician’s choice for ≤ 30 hours. For the remaining 

patients, physicians were required to attempt single-session thrombus removal with 

rapid delivery of rt-PA through the AngioJet Rheolytic Thrombectomy System 

(Boston Scientific, Malborough, MA) or the Trellis Peripheral Infusion System 

(Covidien, Inc., Mansfield, MA [now Medtronic]). Each clinical center chose the 

single-session thrombus removal method it would use before starting the study. If 

complete thrombus removal was not achieved in a single session, rt-PA could be 

infused afterwards for up to 24 hours through a multi-sidehole catheter.  

Required rt-PA dosing parameters were: (1) for infusions, 0.01 mg/kg/hr, maximum 

1.0 mg/hr; (2) for AngioJet/Trellis delivery during single-session therapy, initial dose 

range 0.25 – 0.33 mg/cm thrombus length (estimated from the initial venogram), 

minimum 4 mg; (3) ≤25 mg during first session; (4) ≤5 mg during each follow-up 

session; and (5) ≤35 mg for all sessions and infusions combined. During PCDT, the 

physician could reduce the rt-PA dose or stop it entirely at his/her discretion if there 

were safety concerns. If serious bleeding occurred at the venous access site 

(uncontrolled by sheath upsizing or compression), rt-PA administration was stopped. 

If sheath upsizing and/or compression were effective in stopping the bleeding, rt-PA 

could be later re-started at a lower dose. If serious bleeding occurred in a distant 

location, or if a severe or life-threatening reaction occurred, administration of rt-PA 

were permanently stopped. 

The INR had to be ≤ 1.6 at the start of PCDT. During PCDT, patients received twice daily 

subcutaneous low molecular weight heparin in therapeutic doses or unfractionated heparin 

infusions (reduced to 6-12 units/kg/hr [maximum 1000 units/hr] during rt-PA infusions). 

Additional on-table heparin boluses (up to 50 units/kg) were given at physician discretion. 

After Initial PCDT, the measures that must be taken to achieve an open vein and prevent 

immediate re-thrombosis depend upon the amount and location of residual thrombus and/or 

venous stenosis, which vary widely among subjects. Hence, for Phases 3 and 4, investigators 
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were allowed the flexibility to tailor adjunctive therapy, aimed at eliminating residual thrombus 

and/or venous stenosis, to individual patient circumstances, pursuant to certain guidelines. 

Phase 3 Clean-Up of Residual Thrombus: After initial PCDT (any method), physicians 

could use balloon maceration, catheter aspiration, AngioJet or Trellis thrombectomy, 

and/or additional rt-PA to clear residual thrombus. 

Phase 4 Treatment of Obstructive Lesions: Stenting was encouraged for lesions in the iliac 

and/or common femoral vein with ≥ 50% diameter narrowing, robust collateral filling, 

and/or mean pressure gradient > 2 mmHg. Percutaneous transluminal balloon 

angioplasty was utilized to treat obstructive lesions in the femoral vein. 

Phase 5 Completion of PCDT Procedures: Treatment was discontinued when there was ≥ 

90% thrombus removal with restoration of flow, or a serious complication. When 

therapy was completed, the sheath could be removed at the physician’s discretion, 

but no less than 1 hour after the last rt-PA dose or UFH bolus dose was given. 

Hemostasis was achieved via manual compression. The subject was to remain at 

bedrest with the treated leg immobile for 6 hours, after which he/she could ambulate 

as tolerated. Therapeutic-level anticoagulation was resumed within 2 hours after 

hemostasis was obtained. If UFH was used, a bolus dose was not given. Subjects 

receiving LMWH continued their previous regimen of scheduled injections. Warfarin 

was initiated on the same day as sheath removal. Warfarin intensity, duration of 

therapy, INR monitoring, overlap with heparin therapy, and hospital discharge were 

managed in the same way as in the Control Arm. However, PCDT subjects could not 

be discharged from the hospital until at least 12 hours after sheath removal. 
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Efficacy Outcome Measures 

Post-Thrombotic Syndrome (PTS) 

Villalta PTS Scale 

The primary measure used to assess PTS in the ATTRACT Trial was the Villalta PTS Scale 

(1,2). The Villalta PTS Scale scores the severity of 5 patient-reported symptoms (pain, cramps, 

heaviness, paresthesia, pruritus) and 6 clinician-observed signs (pretibial edema, skin 

induration, hyperpigmentation, venous ectasia, redness, pain during calf compression) of PTS 

on a 4-point scale (0=none, 1=mild, 2=moderate, 3=severe) for each leg. Clinical personnel 

performing the Villalta PTS signs assessment were blinded to subject treatment allocation. 

For the assessment of PTS, the Villalta Scale was administered at 6, 12, 18, and 24 months 

post-randomization. The points for each of the 11 items were summed into a PTS Total Score 

ranging from 0 to 33 for each leg (higher is worse). If the assessor determined that the patient 

had a venous leg ulcer and the summed score was less than 15, a score of 15 was assigned.  

The study’s primary outcome was the presence of PTS, defined as a PTS Total Score of 5 or 

greater on the Villalta Scale in the leg with the index DVT, or an ulcer in that leg, at any time 

between the 6-month post randomization follow-up visit and the 24-month visit (inclusive). 

Patients were also counted as having PTS if they underwent an unplanned endovascular 

intervention (PCDT or another intervention) for the treatment of severe symptomatic venous 

disease in the index leg more than 6 months after randomization, and either a) they had a total 

score of 5 or more on the Villalta PTS Scale that was performed immediately preceding that 

intervention, or an ulcer; or b) the Villalta PTS Scale was not performed at that time. 

The PTS Total Score was also reported for each of the above visits. For the assessment of PTS 

severity at each visit, the PTS Total Score was analyzed as a continuous variable. Finally, the 

PTS Total Score was also used to categorize subjects as having mild (score 5-9), moderate 

(score 10-14), or severe PTS (score ≥15) at each assessment (PTS Class). This categorization 

was subsequently used to derive the proportion of patients who had moderate or severe PTS. 

Venous Clinical Severity Score (VCSS) 

The VCSS was used as another measure of PTS severity. The VCSS is a venous severity 

scoring system, derived from selected elements of the CEAP (Clinical-Anatomic-Etiologic-

Pathophysiologic) Classification system (3). The VCSS scores 8 clinical signs (varicose veins, 

venous edema, skin pigmentation, inflammation, induration, and number, duration and size of 

active ulcers) and one symptom (pain) of chronic venous disease on a 4-point scale (0=absent, 

1=mild, moderate=2, severe=3) (4-6). The VCSS Score is the sum of these 9 ratings, and 

ranges from 0 to 27 (higher is worse). A tenth item that grades the extent of use of compression 

therapy is present in the VCSS and is sometimes used; however, since use of compression 

stockings was standardized in ATTRACT, the study excluded that item. Clinical personnel 

performing the Villalta PTS signs assessment were blinded to subject treatment allocation. 

Administration of PTS Measures 

Villalta’s PTS Scale and the VCSS were administered to subjects at the 6, 12, 18, and 24 month 
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follow-up visits in uniform fashion across all centers. Prior to initial use, clinical assessors were 

required to complete a web-based training module on the proper administration. Standardization 

of clinical signs assessment was aided by distribution to the centers of a) a full color, plasticized 

graphic visual aid depicting the Villalta clinical signs; and b) published tables and descriptions 

that instruct examiners on how to grade the VCSS clinical signs. Examiners were blinded to 

treatment allocation. Patients were instructed to not wear their compression stockings that day 

and, when possible, were examined in the afternoon to allow PTS symptoms and signs to 

manifest. Patients were also instructed not to inform study staff which leg their DVT occurred in.  

The patient was unclothed to mid-thigh level and was seated facing the examiner in a well-lit 

room. The patient first rated the presence and severity (mild, moderate, severe), in each leg 

(right then left), of the 5 PTS symptoms, and completed the Symptoms part of the PTS Form. 

Subsequently, and without access to the patient’s rating of symptoms, the examiner assessed 

the clinical signs required for the Villalta and VCSS measures. The examiner completed the 

Clinical Signs part of the PTS Form and the VCSS Form, and then checked all completed forms 

to ensure that they were filled out correctly, to minimize the occurrence of missing data. 

Health-Related Quality of Life 

Venous Disease-Specific Quality of Life 

Venous disease-specific quality of life (QOL) was measured using the VEINES instrument, a 

patient self-assessment questionnaire. It consists of 25 question items that measure venous 

symptoms, limitations in daily activities due to venous disease, psychological impact of venous 

disease, and change over the past year (7,8). Responses are rated on 2-point to 7-point Likert 

scales of intensity, frequency, or agreement. Scoring utilized established computer algorithms 

which include imputation of missing data. The VEINES/QOL summary score (normalized to the 

study cohort; 0-100 scale; mean=50; SD=10) was calculated based on all 25 questions.  

Generic Quality of Life  

Generic QOL was measured using the Short Form-36 Health Survey, Version 2 (SF-36v2), a 

validated, widely-used gold standard instrument (9). For the SF-36, summary scores 

(normalized to the US population; 0-100 scale; mean=50, standard deviation=10) were 

computed for the Physical (PCS) and Mental (MCS) Component Summary Scales. 

Administration of QOL Measures 

The SF-36 and VEINES measures were combined into a single 5-page questionnaire that takes 

15-20 minutes for an average patient to complete. Following a standardized orientation, the 

patient completed the QOL questionnaire in a quiet office. When he/she was finished, the study 

team member checked for missing data and politely encouraged the patient to respond to all 

items. The measures were scored by using established computer-programmed scoring 

algorithms which include an algorithm for imputing missing data (10,11). 

Treatment Failures that are Not PTS 

A major non-PTS treatment failure was defined as an event meeting one or more of the 

following criteria during the 24 months post randomization: 
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(1) the patient underwent an unplanned endovascular or surgical intervention for the treatment 

of severe symptomatic venous disease in the index leg within the first 6 months after 

randomization, excluding a) PCDT Arm patients who underwent repeat PCDT within the first 

3 months after randomization (considered part of randomized therapy), and b) Control Arm 

patients whose intervention occurred within 7 days after randomization and was performed 

for reasons other than acute limb threat (considered non-adherence to randomized therapy); 

(2) the subject underwent an amputation in the index leg anytime within 24 months after 

randomization; or 

(3) the subject developed venous gangrene in the index leg within the first 6 months after 

randomization. 

Patients who either developed PTS or experienced a major non-PTS treatment failure within 24 

months were counted as having a composite treatment failure (“any treatment failure”) 

Presenting DVT Symptoms 

Leg Pain Severity 

The severity of pain in each leg was assessed on a 7-point Likert scale at baseline and 10-day 

and 1-month follow-up (12). The patient was asked to “Please rate the overall intensity of “pain” 

or “discomfort” that you have felt in your leg during the past 24 hours by checking one response 

on the following scale” (1=No pain, 2=Very mild pain, 3=Mild pain, 4=Moderate pain, 5=Severe 

pain, 6=Very severe pain, 7=Extremely severe pain). That is, Leg Pain Severity was measured 

on a 1 to 7 scale (higher being worse).  

Leg Swelling 

At baseline, 10 days and 1 month follow-up, blinded clinicians assessed Leg Swelling by 

measuring calf circumference (in centimeters) at 10 cm below the tibial tuberosity in both legs.  

Degree of Resolution of Thrombus with PCDT 

Two sets of venograms were analyzed in each PCDT Arm subject: (a) the baseline venogram of 

the proximal veins (popliteal vein through infrarenal IVC) obtained after initial catheter insertion 

into the venous system and before PCDT; and (b) the final venogram of the proximal veins 

obtained after PCDT and any adjunctive procedures, and before sheath removal. Blinded 

physicians experienced with venogram adjudication in DVT trials, in standardized fashion and 

with the aid of a customized form showing a diagram of the deep veins of the leg, quantified clot 

burden using the elements of the Marder score (13) that describe the proximal veins (popliteal 

vein = 4; femoral vein = 10; common femoral vein = 4; iliac vein = 6; yielding a total score range 

0-24, with 0 representing no thrombus and 24 representing complete thrombosis). The degree 

of thrombus elimination (% change in pre-PCDT and post-PCDT Marder score) was calculated.  
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Safety Outcome Measures 

Bleeding 

At the clinical centers, evaluation of clinically overt bleeding was targeted to the suspected 

bleeding site (e.g., head CT scan for suspected intracranial bleeding). Clinically overt bleeding 

was classified as “major” if it was associated with a fall in the hemoglobin level of at least 2.0 

g/dl, transfusion of ≥ 2 units of red blood cells, or involvement of a critical site (e.g., intracranial, 

intraspinal) (14). Less severe clinically overt bleeding was classified as “minor”. To distinguish 

clinically important hemorrhage from hemoglobinuria (which is routinely observed in subjects 

undergoing mechanical thrombectomy), discoloration of the urine during or after mechanical 

thrombectomy was not by itself considered to indicate the presence of clinically-overt bleeding. 

Major bleeding, minor bleeding, need for transfusion, and intracranial bleeding were assessed 

throughout the study period and reported from baseline to 10 days and 24 months.  

Symptomatic Pulmonary Embolism (PE) 

When PE was clinically suspected at a clinical center, spiral CT of the pulmonary arteries and/or 

ventilation-perfusion lung scan was obtained. If there was a new intraluminal filling defect of a 

segmental or more central pulmonary artery or a "high probability" perfusion defect, PE was 

diagnosed. PE was excluded if the spiral CT was normal or there were no perfusion defects. If 

the perfusion scan or CT scan was non-diagnostic, bilateral lower extremity ultrasound was 

performed and PE was diagnosed if there was new DVT (see next section). Ultrasound could be 

repeated after 7 ± 2 days if there was no new DVT. Pulmonary angiography could be performed 

if there were equivocal findings or serial ultrasound was considered unsafe – PE was diagnosed 

if there was a new intraluminal filling defect in a segmental or more central pulmonary artery.  

Symptomatic Recurrent DVT 

To increase the accuracy of diagnosing recurrent DVT, there was standardized recording of the 

extent of thrombus (diameters of the common femoral vein and popliteal vein and the thrombus’ 

proximal and distal extent) on the baseline (strongly recommended when the exam was 

performed locally) and 1-month follow-up (required) ultrasound exams. When recurrent DVT 

was suspected during follow-up, compression ultrasound of the proximal veins (popliteal vein to 

common femoral vein) was performed. If a non-compressible proximal vein segment was seen 

and there was no DVT on the last ultrasound (or venogram) of the same leg, recurrent DVT was 

diagnosed. If a previous ultrasound or a follow-up venogram was available for comparison, 

recurrent DVT was diagnosed if one of the following criteria was met: (a) there was a new non-

compressible common femoral, femoral, or popliteal vein; (b) there was ≥ 10 cm extension of 

thrombus margin (transition from not fully compressible to normal); or (c) there was a 4-mm 

increase in compressed thrombus diameter at the common femoral or popliteal vein (15-18). 

If these criteria were not met, DVT was not diagnosed. If there was still uncertainty about the 

presence of recurrent DVT, the ultrasound could be repeated after 7 ± 2 days, and judged by 

the same criteria. If the second test was not diagnostic for recurrence, DVT was excluded. 

Venography or CT scan could be performed if, in the absence of diagnostic findings, clinical 

suspicion for recurrence was high or the ultrasound findings were equivocal.  
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Death 

Cause of death was determined from medical records, autopsy data, and other information. 

Death was attributed to PE if unexplained and sudden or there was substantive supporting 

evidence. Deaths were reported throughout, and summarized at 10 day and 24 months. 

Safety Outcome Event Adjudication 

Data on suspected clinical events was reviewed by two blinded adjudicators who were expert 

clinicians with extensive experience in adjudicating clinical events for DVT trials, with use of an 

adjudication manual, and without knowledge of treatment allocation. If there was disagreement, 

a second adjudication occurred with three adjudicators to obtain consensus. If consensus was 

not obtained, two votes were sufficient to adjudicate the outcome. To further blind the 

adjudicators, unknown to them suspected events from ATTRACT were interspersed with 

suspected events from other studies being adjudicated at the data coordinating center. 
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Missed PTS Assessments and Sensitivity Analysis 

 

If patients with missed assessments (due to death, failure to attend visits, administrative errors, 

refusals, withdrawal of consent) never had a Villalta score above 4 during the 6- to 24-month 

follow-up, they were assumed to not have developed PTS.  

A sensitivity analysis of the primary efficacy outcome was performed where the missed 

assessments were addressed using multiple imputation (MI) under the missing-at-random 

assumption. The imputations were performed separately for each treatment arm. Twenty 

datasets with imputed data were generated using SAS Proc MI with the FCS (fully conditional 

specification) method. The following baseline variables were used in the imputation: age, sex, 

body-mass index, DVT extent, and the Villalta score at baseline. In addition, we used post-

baseline Villalta scores (at 10 days, 30 days, and the maximum score observed between 6 

months and 24 months) in the imputation. If any of these post-baseline scores were missing, 

they were also imputed based on the earlier scores using the predictive mean matching (PMM) 

method. Finally, the primary outcome of PTS (a binary outcome) was imputed using logistic 

regression with all of the auxiliary variables as covariates. At the final stage, the CMH adjusted 

analysis was run 20 times, and the resulting 20 log RRs and covariance estimators were 

averaged and then anti-logged to produce a summary estimate. SAS Proc MIANALYZE was 

used to combine the results. See Table S4. 

The issue of deaths during follow-up was also addressed in the sensitivity analysis. Of the 15 

deaths, 7 had experienced PTS prior to death (i.e. Villalta scores ≥ 5). The other 8 who died (3 

PCDT, 5 Control) were “eligible” for imputation of a PTS outcome. When included in the 

imputation, the result was RR=0.89, 95% CI 0.77 to 1.02. If they were excluded from the 

imputation, the result did not change (RR=0.89, 95% CI 0.78 to 1.02).  

 

 

  



21 
 

Figure S1: Forest Plots of PTS within Subgroups  
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Table S1: Exclusion Criteria - Observed % 

 

Exclusion 
# 

Reason for Exclusion* % 

1 Age < 16 years, or Age > 75 years 31% 

14 Active cancer…  24% 

2 Symptom duration > 14 days…  15% 

3 Index leg: established PTS…  15% 

9 Hemoglobin < 9.0 mg/dl, INR > 1.6 before…  14% 

20 Inability to provide informed consent…  14% 

12 Recent (< 3m) internal eye surgery…  12% 

13 History of stroke or intracranial/intraspinal bleed…  11% 

10 Moderate renal impairment in diabetic patients…  10% 

7 Inability to tolerate PCDT procedure due to… 7% 

11 Active bleeding, recent (< 3m) GI bleeding…  7% 

4 Contralateral leg: symptomatic acute DVT… 5% 

19 Life expectancy < 2 years…  5% 

6 PE with hemodynamic compromise…  3% 

17 Recently (<1m) had thrombolysis…  2% 

5 Limb-threatening circulatory compromise… 1% 

8 Allergy, hypersensitivity, or thrombocytopenia…  1% 

15 Severe hypertension…  1% 

16 Pregnant…  1% 

18 Use of a thienopryridine antiplatelet drug…  1% 

16 Pregnant…  <1% 

 
* Patients may fall into more than one category  



23 
 

Table S2: Baseline Characteristics by Treatment Group 

Characteristic 
PCDT Control Total 

n = 336 n = 355 N = 691 

Age at Enrollment, years: 
mean (SD) 
min, Q1, median, Q3, max  

 
51 (14) 

16, 41, 52, 62, 75 

 
51 (13) 

17, 43, 53, 62, 75 

 
51 (13) 

16, 42, 53, 62, 75 

Age Group: n (%)    

 < 45 109 (32) 95 (27) 204 (30) 

 45 – 54  79 (24) 92 (26) 171 (25) 

 55 – 64  90 (27) 104 (29) 194 (28) 

 65 – 75  58 (17) 63 (18) 121 (17) 

Sex: n (%)    

Female 131 (39) 134 (38) 265 (38) 

Male 205 (61) 221 (62) 426 (62) 

Ethnicity: n (%)    

Hispanic/Latino 15 (4) 26 (7) 41 (6) 

Not Hispanic/Latino 310 (92) 319 (90) 629 (91) 

Not reported or refused 11 (3) 10 (3) 21 (3) 

Race: n (%)    

American Indian/Alaska Native 1 (<1) 3 (1) 4 (1) 

Asian 1 (<1) 4 (1) 5 (1) 

Black/African-American 61 (18) 62 (17) 123 (18) 

Native Hawaiian/Other Pacific Islander 0 0 0 

White 265 (79) 276 (78) 541 (78) 

Not reported or refused 8 (2) 10 (3) 18 (3) 

Employment Status: n (%)    

Employed 35 or more hours/week 156 (46) 168 (47) 324 (47) 

Employed < 35 hours/week 33 (10) 34 (10) 67 (10) 

Homemaker/housewife 8 (2) 7 (2) 15 (2) 

Not employed, disabled 36 (11) 39 (11) 75 (11) 

Not employed, retired or other reason 103 (31) 105 (30) 208 (30) 

Unknown 0 2 (1) 2 (<1) 
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Table S2: Baseline Characteristics by Treatment Group 

Characteristic 
PCDT Control Total 

n = 336 n = 355 N = 691 

Medical History: n (%)*    

Hypertension 143 (43) 139 (39) 282 (41) 

Diabetes 59 (18) 54 (15) 113 (16) 

High Cholesterol 97 (29) 105 (30) 202 (29) 

Asthma 36 (11) 38 (11) 74 (11) 

COPD 9 (3) 15 (4) 24 (3) 

Angina/MI 13 (4) 15 (4) 28 (4) 

Congestive Heart Failure 13 (4) 19 (5) 32 (5) 

Other active conditions 197 (59) 207 (58) 404 (58) 

Height, cm: 
mean (SD) 
min, Q1, median, Q3, max 

 
174 (11) 

150, 165, 173, 183, 218 

 
174 (10) 

147, 168, 175, 183, 201 

 
174 (11) 

147, 165, 175, 183, 218 

Weight, kg: 
mean (SD) 
min, Q1, median, Q3, max 

 
97 (25) 

52, 81, 95, 111, 200 

 
96 (24) 

47, 79, 92, 110, 179 

 
97 (24) 

47, 80, 93, 110, 200 

BMI, kg/m2: 
mean (SD)  
min, Q1, median, Q3, max 

 
32 (7.5) 

18, 27, 31, 36, 60 

 
31 (7.7) 

15, 26, 30, 35, 68 

 
32 (7.6) 

15, 27, 31, 35, 68 

BMI Class: n (%)    

< 25 kg/m2 50 (15) 65 (18) 115 (17) 

25 to < 30 kg/m2 103 (31) 105 (30) 208 (30) 

≥ 30 kg/m2 183 (54) 181 (51) 364 (53) 

Unknown 0 4 (1) 4 (1) 

Systolic blood pressure, mmHg: 
mean (SD) 
min, Q1, median, Q3, max 

 
128 (16) 

92, 117, 128, 140, 178 

 
128 (16) 

90, 117, 127, 138, 194 

 
128 (16) 

90, 117, 127, 139, 194 

Diastolic blood pressure, mmHg: 
mean (SD) 
min, Q1, median, Q3, max 

 
76 (11) 

 48, 69, 76, 83, 101 

 
76 (11) 

45, 69, 76, 82, 104 

 
76 (11) 

45, 69, 76, 83, 104 

Symptom severity (Villalta) class: n (%)    

 None (score 0-4) 57 (17) 69 (19) 126 (18) 

 Mild (score 5-9) 115 (34) 124 (35) 239 (35) 

 Moderate (score 10-14) 98 (29) 94 (26) 192 (28) 

 Severe (score ≥ 15) 66 (20) 66 (19) 132 (19) 

 Unknown 0 2 (<1) 2 (<1) 
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Table S2: Baseline Characteristics by Treatment Group  

Characteristic 
PCDT Control Total 

n = 336 n = 355 N = 691 

Qualifying Episode of DVT:    

Side of Index DVT: n (%)    

Left 207 (62) 218 (61) 425 (62) 

Right 129 (38) 137 (39) 266 (38) 

Common Femoral ± iliac vein: n (%) 196 (58) 195 (55) 391 (57) 

Previous DVT and/or PE 83 (25) 87 (25) 170 (25) 

Previous DVT: n (%) 75 (90) 84 (97) 159 (94) 

Ipsilateral leg 3 (4) 13 (15) 16 (10) 

Contralateral leg 37 (49)  40 (48) 77 (48) 

Ipsilateral + Contralateral 2 (3) 1 (1) 3 (2) 

None 33 (40) 30 (36) 63 (40) 

No. of Previous DVT episodes: 
mean (SD) 
min, Q1, median, Q3, max 

 
1.3 (0.7) 

1, 1, 1, 1, 5 

 
1.5 (1.5) 

1, 1, 1, 2, 13 

 
1.4 (1.2) 

1, 1, 1, 1, 13 

Previous PE: n (%) 21 (25)   16 (18) 37 (22) 

No. of Previous PE episodes: 
mean (SD) 
min, Q1, median, Q3, max 

 
1.0 (0.2) 

1, 1, 1, 1, 2 

 
1.9 (3.0) 

1, 1, 1, 1, 13 

 
1.4 (2.0) 

1, 1, 1, 1, 13 

DVT diagnosis within 6 weeks: n (%)*    

Major Surgery 27 (8) 34 (10) 61 (9) 

Hospitalization 26 (8) 38 (11) 64 (9) 

Plaster cast immobilization 8 (2) 9 (3) 17 (2) 

Childbirth 3 (1) 5 (1) 8 (1) 

Outpatient: n (%) 268 (80) 300 (85) 568 (82) 

Days from start of symptoms of 
qualifying DVT to randomization: 

mean (SD) 
min, Q1, median, Q3, max 

 
 

6.8 (4.1) 
0, 4, 6, 10, 20 

 
 

7.0 (4.3) 
0, 4, 6, 9, 21 

 
 

6.9 (4.2) 
0, 4, 6, 10, 21 

Symptoms suggestive of PE: n (%) 69 (21) 90 (25) 159 (23) 

PE diagnosed (objective tests): n (%) 79 (24) 89 (25) 168 (24) 

Aspirin within 7 days prior to rand: n (%) 68 (20) 74 (21) 142 (21) 
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Table S2: Baseline Characteristics by Treatment Group  

Characteristic 
PCDT Control Total 

n = 336 n = 355 N = 691 

Lab Results – Hematology    

Hemoglobin, mg/dL: 
mean (SD) 
min, Q1, median, Q3, max 

 
13 (1.8) 

9, 12, 13, 14, 19 

 
13 (1.7) 

9, 12, 13, 14, 17 

 
13 (1.8) 

9, 12, 13, 14, 19 

Platelet count, 109/L: 
mean (SD) 
min, Q1, median, Q3, max 

 
240 (88) 

100, 178, 226, 289, 712 

 
245 (93) 

100, 181, 224, 288, 800 

 
243 (91) 

100, 180, 225, 288, 800 

Creatinine, mg/dL: 
mean (SD) 
min, Q1, median, Q3, max 

 
0.9 (0.3) 

0.3, 0.7, 0.9, 1.0, 2.3 

 
0.9 (0.2) 

0.4, 0.7, 0.9, 1.1, 1.9 

 
0.9 (0.2) 

0.3, 0.7, 0.9, 1.1, 2.3 

eGFR, mL/min: 
mean (SD) 
min, Q1, median, Q3, max 

 
90 (30) 

30, 70, 86, 102, 341 

 
90 (26) 

37, 71, 86, 102, 217 

 
90 (28) 

30, 71, 86, 102, 341 

Pre-Rand Anticoagulant Therapy* 314 (93) 331 (93) 645 (93) 

 LMWH, n (%) 180 (57) 205 (62) 385 (60) 

 UFH, n (%) 99 (32) 99 (30) 198 (31) 

 Fondaparinux, n (%) 3 (1) 4 (1) 7 (1) 

 Rivaroxaban, n (%) 16 (5) 11 (4) 27 (4) 

Warfarin: n (%) 154 (49) 179 (57) 333 (52) 

 Other, n (%) 15 (5) 12 (4) 27 (4) 

Days from start of AC therapy† to 
randomization: 

mean (SD) 
min, Q1, median, Q3, max 

 
2.7 (3.2)  

0, 1, 1, 3, 20 

 
3.1 (3.5)  

0, 1, 2, 4, 19 

 
2.9 (3.3) 

0, 1, 2, 4, 20 

Days from start of warfarin to 
randomization: 

mean (SD) 
min, Q1, median, Q3, max 

 
2.8 (3.0) 

0, 1, 2, 3, 19 

 
3.6 (3.7) 

0, 1, 2, 5, 18 

 
3.2 (3.4) 

0, 1, 2, 4, 19 

* Subjects may fit into more than one category 

† Anticoagulant (AC) therapy that was given after DVT diagnosis and before randomization 

Q1, 1st quartile; Q3, 3rd quartile; SD, standard deviation; min, minimum; max, maximum; DVT, deep vein 

thrombosis; PE, pulmonary embolism; rand, randomization; eGFR, estimated glomerular filtration rate; 

LMWH, low molecular weight heparin; UFH, unfractionated heparin  
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Table S3: Per Protocol Analysis of PTS 

(Villalta ≥ 5 or ulcer) 

 

Group / Extent of DVT Arm 
PTS 

Events / N (%) 

PCDT vs. Control 

RR (95% CI) P-value 

All Subjects 
PCDT 151 / 325 (46) (unadjusted) 

0.96 
(0.82 to 1.13) 

0.64 
Control 169 / 350 (48) 

Iliofemoral DVT 
PCDT 92 / 190 (48) 

(adjusted) 

0.94*  
(0.81 to 1.10) 

0.47* 

Control 99 / 191 (52) 

Isolated Femoropopliteal DVT 
PCDT 59 / 135 (44) 

Control 70 / 159 (44) 

* Stratified risk ratio (RR) estimates and tests performed using Cochran-Mantel-Haenszel 
(CMH) methods with stratum factors Extent of DVT and Center 
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Table S4: Analysis of PTS using Multiple Imputation† 

(Villalta ≥ 5 or ulcer) 

 

Group / Extent of DVT Arm 
PTS 

Events
†
/ N (%) 

PCDT vs. Control 

RR (95% CI) P-value 

All Subjects 
PCDT 194 / 336 (58) (unadjusted) 

0.90 
(0.78 to 1.04) 

0.15 
Control 228 / 355 (64) 

Iliofemoral DVT 
PCDT 122 / 196 (62) 

(adjusted) 

0.89*  
(0.77 to 1.02) 

0.10* 

Control 127 / 195 (65) 

Isolated Femoropopliteal DVT 
PCDT 72 / 140 (51) 

Control 101 / 160 (63) 

† Results shown represent the average (counts are rounded) of the 20 data sets imputed using 

the PMM method (see page 20 of Supplement) 

* Stratified risk ratio (RR) estimates and tests performed using Cochran-Mantel-Haenszel 
(CMH) methods with stratum factors Extent of DVT and Center 
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Table S5: Binary Outcomes by Treatment Group (Per Protocol) 

Outcome 

PCDT Arm 
n = 325 

Control Arm 
n = 350 

Risk Ratio P 
Value 

Events (%) Events (%) Estimate 95% CI 

PTS: (1)        

Ulcer (any assessment) 12 (3.7%) 17 (4.9%)    

Villalta ≥ 5 (without ulcer) 138 (42%) 152 (43%)    

Late endovascular procedure only 1 (<1%) 0 (0%)    

Total 151 (46%) 169 (48%) 0.94* 0.81, 1.10 0.47 

PTS Incidence Proportion: (2)        

At 6 months 76/282 (27%) 112/282 (40%) 0.68 0.53, 0.86  

At 12 months 89/264 (34%) 87/255 (34%) 0.99 0.78, 1.26  

At 18 months 80/237 (34%) 76/219 (35%) 0.97 0.75, 1.25  

At 24 months 77/251 (31%) 85/234 (36%) 0.84 0.66, 1.09  

Major Non-PTS Treatment Failure 4 (1.2%) 6 (1.7%) 0.69† 0.19, 2.45 0.56 

All Treatment Failures (3) 152 (47%) 174 (50%) 0.93* 0.79, 1.08 0.33 

Moderate-severe PTS (Villalta ≥ 10) (4) 59 (18%) 84 (24%) 0.72* 0.54, 0.97 0.031 

* Cochran-Mantel-Haenszel (CMH) test adjusted for extent of DVT and center; † CMH test adjusted for 

extent of DVT 

(1) Cumulative proportion of patients who developed PTS (ulcer, Villalta ≥ 5 or LEP) at any time 
between 6 and 24 months inclusive; (2) At each visit, the proportion of patients with any PTS 
according to the Villalta scale among those who had an assessment performed (denominator); 

(3) Composite of PTS or major non-PTS treatment failure; (4) Cumulative proportion with moderate or 
severe PTS (pre-specified analysis). 

PTS, post-thrombotic syndrome; CI, confidence interval; VTE, venous thromboembolism 
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Table S6: Continuous Outcomes by Treatment Group (Per Protocol) 

Outcome 

PCDT Arm 
n = 325 

Control Arm 
n = 350 

PCDT – Control 
Difference 

n mean (SE) n mean (SE) Estimate (SE) P-value 

Villalta Mean Scores*: (1)       

At 6 months 282 3.13 (0.24) 282 4.37 (0.24) -1.24 (0.32) <0.001 

At 12 months 264 3.22 (0.23) 255 4.43 (0.23) -1.21 (0.30) <0.001 

At 18 months 237 3.31 (0.25) 219 4.49 (0.25) -1.18 (0.32) <0.001 

At 24 months 251 3.40 (0.28) 234  4.56 (0.28) -1.16 (0.37) 0.0020 

VCSS Mean Scores*: (2)       

At 6 months 280 1.72 (0.15) 277 2.69 (0.15) -0.98 (0.21) <0.001 

At 12 months 257 1.82 (0.16) 251 2.38 (0.16) -0.56 (0.23) 0.013 

At 18 months 232 1.73 (0.17) 212 2.82 (0.18) -1.09 (0.24) <0.001 

At 24 months 228 1.88 (0.18) 211  2.43 (0.19) -0.55 (0.26) 0.036 

SF-36 general Quality of Life†: (3)       

PCS: Change, baseline to 24 months 238 11.40 (0.92) 220 10.01 (0.97) 1.39 (1.27) 0.27 

MCS: Change, baseline to 24 months 238 2.89 (0.85) 220 2.64 (0.89) 0.24 (1.16) 0.83 

VEINES disease-specific Quality of Life†: (4)       

Overall: Change, baseline to 24 months 242 28.12 (1.74) 223 23.24 (1.84) 4.88 (2.42) 0.044 

Symptoms: Change, baseline to 24 months 241 20.70 (1.73) 223 17.18 (1.83) 3.52 (2.40) 0.14 

Leg Pain Severity† (7-point scale): (5)       

Change, baseline to Day 10 310 -1.65 (0.10) 320 -1.29 (0.10) -0.36 (0.14) 0.012 

Change, baseline to Day 30 307 -2.20 (0.11) 313 -1.82 (0.11) -0.38 (0.15) 0.014 

Index Leg Circumference† (cm): (6)       

Change, baseline to Day 10 298 -0.28 (0.17) 318 0.28 (0.16) -0.56 (0.24) 0.019 

Change, baseline to Day 30 297 -0.77 (0.17) 311 -0.26 (0.17) -0.51 (0.24) 0.034 

* Mean scores, standard errors (SE) and treatment differences estimated using growth curve models and 
piece-wise linear regression adjusted for strata and baseline covariates (age, sex, BMI, Villalta score) 

† Mean change scores, SEs, and treatment differences estimated using multiple regression adjusted for 

strata  

(1) Villalta scores (0-33 range) – higher is worse; (2) VCSS scores (0-27 range) – higher is worse; (3) SF-36 
major scales: physical component score (PCS) and mental component score (MCS) – higher is better; 

(4) VEINES overall score and symptom specific score – higher is better; (5) patient-reported severity of pain 
in the index leg - higher is worse; (6) leg circumference measured at 10cm below tibial tuberosity of the 
index leg 
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Table S7: Major Bleeding Details during First 10 Days by Treatment Group 

 

Group Age Sex Transfusion Bleeding Site Embolization 
rt-PA total 
dose (mg) 

AC during 
Lysis 

PCDT 75 Female Yes Retroperitoneal Yes 32.0 UFH 

 68 Male No At PCDT site No 12.2 UFH 

 73 Female No At PCDT site No 22.5 Enoxaparin 

 69 Female Yes Retroperitoneal Yes 19.9 Enoxaparin 

 65 Female No Gastrointestinal No 21.0 Enoxaparin 

 62 Male Yes Gastrointestinal No 20.0 Enoxaparin 

Control 68 Female Yes Gastrointestinal No n/a n/a 
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Table S8: Death Details by Treatment Group 

Group # Sex 
Days to 
Death 

Age at 
Death 

Cause of Death 

PCDT 1 F 61 56 Multi-organ failure 

 2 F 193 55 PE 

 3 M 291 58 Extensive trauma due to bike running into car 

 4 F 321 67 Metastatic gastric carcinoma 

 5 M 404 28 Acute oxycodone and doxylamine intoxication 

 6 M 707 40 Acute phencyclidine intoxication 

 7 M 750 60 Kidney cancer 

Control 1 F 24 68 Multisystem failure secondary to peripheral arterial disease 

 2 M 241 67 Pancreatic cancer 

 3 M 311 62 Diffuse large B-cell lymphoma 

 4 M 339 61 Metastatic lung cancer 

 5 M 354 55 Found on the living room floor unresponsive (not PE) 

 6 M 441 68 Sepsis 

 7 F 671 70 Hospitalized for acute renal failure, leukocytosis; became bradycardic 

 8 F 741 63 End stage COPD 
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Venous Clinical Severity Score (VCSS) Form 

 

Symptom or Sign 
RIGHT LEG  LEFT LEG 

0 1 2 3  0 1 2 3 

Pain 
 

None 

 
Occasional 

 
Daily, interferes w/ 

daily activity 

 
Daily, limits most 

daily activity 

 

 
None 

 
Occasional 

 
Daily, interferes w/ 

daily activity 

 
Daily, limits most 

daily activity 

Varicose Veins 
 

None 
 

Few, 
scattered 

 
Multiple, confined to 

calf or thigh 

 
Multiple, involves calf 

and thigh 

 

 
None 

 
Few, 

scattered 

 
Multiple, confined to 

calf or thigh 

 
Multiple, involves 

calf and thigh 

Venous Edema 
 

None 
 

Limited to foot 
and ankle 

 
Above ankle but 

below knee 

 
Extends to knee and 

above 

 

 
None 

 
Limited to foot and 

ankle 

 
Above ankle but 

below knee 

 
Extends to knee 

and above 

Skin Pigmentation 
 

None or focal 
 

Limited to 
perimalleolar area 

 
Diffuse over lower 

third of calf 

 
Wider dist. above 
 lower third of calf 

 

 
None or 

focal 

 
Limited to 

perimalleolar area 

 
Diffuse over lower 

third of calf 

 
Wider dist. above 
 lower third of calf 

Inflammation 
 

None 
 

Limited to 
perimalleolar area 

 
Diffuse over lower 

third of calf 

 
Wider dist. above 
 lower third of calf 

 

 
None 

 
Limited to 

perimalleolar area 

 
Diffuse over lower 

third of calf 

 
Wider dist. above 
 lower third of calf 

Induration 
 

None 
 

Limited to 
perimalleolar area 

 
Diffuse over lower 

third of calf 

 
Wider dist. above 
 lower third of calf 

 

 
None 

 
Limited to 

perimalleolar area 

 
Diffuse over lower 

third of calf 

 
Wider dist. above 
 lower third of calf 

Active Ulcers: 
Number 

 
None 

 
1 

 
2 

 
3 or more 

 

 
None 

 
1 

 
2 

 
3 or more 

Active Ulcers: 
Duration 

 
N/A 

 
<3 months 

 
3 to 12 months 

 
Not healed for 
>12 months 

 

 
N/A 

 
<3 months 

 
3 to 12 months 

 
Not healed for 
>12 months 

Active Ulcers: 
Size (diameter) 

 
N/A 

 
<2 cm 

 
2-6 cm 

 
>6 cm 

 

 
N/A 

 
<2 cm 

 
2-6 cm 

 
>6 cm 
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VCSS Scoring Description 
 
 

Pain 

Pain or other discomfort (i.e. aching, heaviness, 

fatigue, soreness, burning); Presumes venous 

origin 

None: (0) Mild: (1) 

Occasional pain or other discomfort 

(i.e. not restricting regular daily 

activity) 

Moderate: (2) 

Daily pain or other discomfort (i.e. 

interfering with but not preventing 

regular daily activities) 

Severe: (3) 

Daily pain or discomfort 

(i.e. limits most regular 

daily activities) 

Varicose Veins 

“Varicose” veins must be ≥ 3 mm diameter to 

qualify 

None: (0) Mild: (1) 

Few: scattered (i.e. isolated branch 

varicosities or clusters) Also includes 

corona phlebectatica 

Moderate: (2) 

Multiple: confined to calf or thigh 

Severe: (3) 

Multiple: involves calf 

and thigh. 

Venous Edema 

Presumes venous origin (i.e. brawny, not pitting 

or spongy edema and relieved by elevation) 

None: (0) Mild: (1) 

Limited to foot and ankle area. 

Moderate: (2) 

Extends above ankle but below 

knee. 

Severe: (3) 

Extends to knee or above 

Skin Pigmentation 

Presumes venous origin; Does not include focal 

pigmentation over varicose veins or pigmentation 

due to other chronic diseases (i.e. vasculitis 

purpura) 

None: (0) 

None or focal 

Mild: (1) 

Limited to perimalleolar area 

Moderate: (2) 

Diffuse over lower 1/3 of calf 

Severe: (3) 

Wider distribution above 

lower 1/3 of calf 

Inflammation 

More than just recent pigmentation (i.e. erythema, 

cellulitis, venous eczema, dermatitis) 

None:(0) Mild: (1) 

Limited to perimalleolar area 

Moderate: (2) 

Diffuse over lower 1/3 of calf 

Severe: (3) 

Wider distribution above 

lower 1/3 of calf 

Induration 

Presumes venous origin of secondary skin and 

subcutaneous changes (i.e. chronic edema with 

fibrosis, hypodermitis); includes white atrophy 

and lipodermatosclerosis 

None: (0) Mild: (1) 

Limited to perimalleolar area 

Moderate: (2) 

Diffuse over lower 1/3 of calf 

Severe: (3) 

Wider distribution above 

lower 1/3 of calf 

Number of active ulcers 0 1 2 ≥ 3 

Active ulcers: duration 

longest active 
N/A < 3 months >3 mos. but <1 year not healed for > 1 year 

Active ulcers: size 

largest active 
N/A < 2 cm diameter 2 cm to 6 cm diameter > 6 cm diameter 
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