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C-TRACT Trial – Protocol Synopsis 

Principal Investigator:  Suresh Vedantham, MD 

 

Title:   Chronic Venous Thrombosis:  Relief with Adjunctive Catheter-Directed Therapy (C-TRACT) 

 

Objective:     Determine if the use of imaging-guided endovascular therapy (EVT) is an effective 

strategy with which to reduce Post-Thrombotic Syndrome (PTS) disease severity and 

improve quality of life (QOL) in patients with established disabling iliac-obstructive post-

thrombotic syndrome (DIO-PTS). 

 

Design:     Multicenter, parallel two-arm, assessor-blind, randomized (1:1) clinical trial: EVT versus 

no-EVT. 

 

Sample Size:     374 patients 

 

Funding:     National Heart Lung and Blood Institute (NHLBI)/ National Institutes of Health (NIH) 

 

Number of Centers:      Approximately 20-40 sites 

 

Trial Inclusion Criteria:      

Participants must meet BOTH of these criteria to be eligible for enrollment: 

1.      Disabling (moderate-to-severe) PTS, defined by a.) presence of chronic venous disease ≥ 3 

months duration in a leg with a history of DVT, as determined by the site principal investigator or 

a physician co-investigator; and b.) either a Venous Clinical Severity Score (VCSS) ≥ 8 or a 

Villalta PTS Scale score ≥ 10 or an open venous ulcer); and  

 

2. Ipsilateral iliac vein obstruction documented within 3 months prior to screening by either: 

a) Occlusion or >50% stenosis of the iliac vein on venogram, CT venogram, MR venogram, 

or intravascular ultrasound (IVUS); or  

b) Air plethysmography showing deep venous obstruction of the ipsilateral leg (reduced 

venous outflow fraction), and ultrasound showing echogenic material in the ipsilateral iliac 

vein and non-phasic continuous Doppler flow in the ipsilateral common femoral vein (CFV) 

in the presence of normal phasic Doppler flow in the contralateral CFV.  

 

Exclusion Criteria: 

Participants meeting any of these criteria will be excluded (all times are relative to screening date): 

1. Age less than 18 years 

2. Acute ipsilateral proximal DVT episode within the last 3 months, or acute contralateral DVT for 

which thrombolytic therapy is planned 

3. Lack of suitable inflow into the ipsilateral common femoral vein (CFV) per the treating physician 

4. Previous stent placement in the infrarenal IVC or ipsilateral iliac or common femoral vein 

5. Documented obstruction (occlusion or > 50% diameter stenosis) of an IVC filter 

6. Chronic arterial limb ischemia (ankle-brachial index < 0.5 within the previous 1 month) in the 

ipsilateral leg 
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7. Presence of an open venous ulcer > 50 cm2 area, suspicion for active ulcer infection, or 

visualization of bone or tendon within the ulcer in the ipsilateral leg 

8. Inability to tolerate endovascular procedure due to acute illness or general health 

9. Severe allergy to iodinated contrast refractory to steroid premedication 

10. Known allergy to stent or catheter components 

11. Hemoglobin < 8.0 g/dl, uncorrectable INR > 3.0 or platelet count < 75,000/ml 

12. Severe renal impairment (on chronic dialysis or estimated GFR < 30 ml/min) 

13. Disseminated intravascular coagulation or other major bleeding diathesis 

14. Pregnancy (positive pregnancy test) 

15. Life-expectancy < 6 months or chronically non-ambulatory for reasons other than PTS 

16. Inability to provide informed consent or to comply with study assessments. 

 

Note – Patients who initially meet one or more exclusion criteria can be re-screened at a later date, 

and may be enrolled if all eligibility criteria are met at that time.  The hemoglobin, INR, platelet count, 

estimated GFR, and pregnancy test do not need to be obtained prior to informed consent, but must be 

obtained and meet the above criteria after the run-in period (see below) and within 1 week prior to 

randomization. 

 

Screening/Run-In Period: 

Participants who agree to participate will enter a Run-In Period of at least 3 weeks in which:  

1)     Efforts to address non-PTS causes of leg edema or pain will be made in collaboration with 

his/her physicians as appropriate - this may include initiating or adjusting therapy for 

lymphedema, congestive heart failure, pulmonary hypertension, or other conditions;  

2)   Standard PTS care should be initiated (or reviewed and continued) – including compression 

therapy, verification of proper anticoagulation monitoring (if applicable), and referral to a 

specialized ulcer care facility (if applicable); and  

3)  Insurance pre-certification for EVT should be initiated, and the patient should be informed of the 

outcome of this process, to the extent possible.  

 

After at least 3 weeks, the patient will be seen again, have study eligibility re-confirmed (there must 

still be a VCSS score ≥ 8, a Villalta score ≥ 10, or an open venous ulcer, but the presence of iliac vein 

obstruction does not need to be re-confirmed with imaging unless an endovascular or surgical 

intervention on the iliac vein was performed after the original imaging), and be asked if he/she is still 

willing to enter the randomized clinical trial. If so, the following assessments should be performed: 

• A history, physical exam including vital signs, and measurement of height and weight. 

• Laboratory tests: complete blood count with platelets, PT/INR, creatinine, and a blood or urine 

pregnancy test (in women of childbearing potential). To avoid unnecessary venipuncture, the 

results of laboratory tests performed within 1 week prior to randomization may be used. The 

results should be reviewed – if the hemoglobin is < 8.0 mg/dl, the platelets are < 75,000/ml, or 

the pregnancy test is positive, the patient should be excluded unless the tests are repeated 

and found to be in the eligible range. 

• The estimated glomerular filtration rate (eGFR) should be calculated using Modification of Diet 

in Renal Disease (MDRD) Study formula. Patients with an eGFR less than 30 ml/min should 

be excluded. 
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Baseline Pre-Randomization Evaluation 

After eligibility is established, informed consent is obtained, and the run-in period has been 

completed, but before randomization, participants should undergo the following baseline 

assessments:  

• Self-completion of QOL questionnaires (VEINES, SF-36); 

• Venous Clinical Severity Score (VCSS) and Villalta’s PTS Scale (index leg) (no need to repeat 

if performed after the run-in period and within 1 week prior to randomization);  

• Measurement of ankle circumference (5 cm above medial malleolus), calf circumference (5 cm 

below anterior tibial tubercle), and the distance (height) between the two circumferences 

(index leg) 

• Documentation and measurement of venous ulcer, if present. If more than one ulcer is 

present, the largest ulcer should be designated as the index ulcer;  

• Documentation of CEAP Clinical Class;  

 Venous Duplex ultrasound of the proximal veins of the index leg, including the iliac vein; 

• Blood sample should be obtained and sent to the CCC for banking; if desired, this sample can 

be obtained up to 1 week post-randomization (but must be before any EVT is performed); and 

• If all eligibility criteria are still met and the patient has verbally agreed to continue in the study, 

a note to this effect should be created by a study team member who is delegated to have 

consent discussions, signed by that team member, and placed in the patient’s medical record.   

 

Randomization/Stratification: 

In general, the patient should be randomized as soon as possible after the baseline evaluation is 

completed. For participants in the EVT Arm, EVT should be performed as soon as possible after 

randomization (ideally within 1 week). Randomization will be stratified on three factors: 

(1) Whether or not the CFV is normal on ultrasound (i.e. fully compressible and free of internal 

webbing); 

(2) Whether or not an active (open) venous ulcer is present; and 

(3) Clinical Center. 

 

Minimization will be used to randomly allocate patients in a 1:1 ratio to either the EVT or No-EVT 

group. 

 

Overview of Treatment Arms: 

 

Optimal PTS Care - All participants (EVT and No-EVT Arms) will receive optimal PTS care. At each 

Clinical Center, this will be supervised by a physician experienced in managing PTS. Sites will 

document the specific elements of care they use. 

 Lifestyle Interventions - Participants will be counselled to:  

o periodically elevate their legs (20 min x 3 times daily);  

o avoid leg trauma, seek medical attention if skin breakdown occurs;  

o exercise as tolerated to improve leg strength, flexibility, and cardiovascular fitness; and  

o stop smoking and lose weight, (if applicable) to promote health and reduce PTS severity.  
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 Compression Therapy - Participants will be instructed to use compression therapy 

appropriate to the presence/non-presence of an ulcer. Patients will be fitted for ECS. To boost 

compliance, patients who do not have an active ulcer and are new to ECS should be started 

on knee-high ECS with 20-30 mmHg ankle pressure, and moved to higher pressure (e.g. 30-

40 mmHg) or length (thigh-high) if the original stockings are not effective. For patients with 

large limb sizes or irregular contours not amenable to off-the-shelf ECS sizes, Velcro-based or 

short-stretch compression wraps may be used. Patients should be educated on the daily use, 

care, and replacement of ECS for maximal compliance. Patients who do not have an active 

ulcer should be advised to use compression every day whenever the patient is out of bed. 

Patients with an active venous ulcer should be instructed to use compression continuously 

(day and night), except for an occasional night-time break period if desired. For patients with 

difficulty donning stockings, assist devices (rubber gloves, silk inner toe liners, fitting aids) can 

be used.  

 Medical Therapy - Participants should receive anticoagulant therapy if indicated by their VTE 

history, consistent with contemporary ACCP guidelines. Patients receiving warfarin must have 

appropriate INR monitoring. Oral analgesics may be used when necessary. Venoactive drugs 

and herbal supplements will not be provided through the study but their use by patients will be 

recorded and described.  Patients may receive other treatment as needed for other medical 

conditions.  Medical therapy may be modified at the medical co-investigator’s discretion in 

patients with recurrent DVT, side effects, or other relevant medical occurrences. 

 Venous Ulcer Care - Participants should receive guideline-driven venous ulcer care in a 

specialized wound care facility. This will include the following components, the use of which 

may be adjusted by the physician to address side effects and other patient-specific issues: 

o Compression therapy - In-elastic compression (e.g. short-stretch textiles or multi-

component bandages) is preferred, with high strength ECS allowed for selected 

participants who can don them.  

o Oral pentoxifylline - been shown to promote venous ulcer healing in randomized trials. 

o Wound bed preparation using foam and alginate primary dressings to control wound 

exudate, treatment of infected or heavily colonized ulcers with antibiotics guided by 

quantitative wound cultures, and tissue debridement as necessary. The wound should be 

re-evaluated at least every 4-6 weeks. Biopsy of persistently non-healing ulcers should be 

performed to exclude malignant degeneration. 

 

EVT Arm - Participants randomized to the EVT Arm will receive EVT plus the same standard PTS 

therapy (above) as the No-EVT Arm.  EVT will be performed by a board-certified endovascular 

physician experienced with EVT for DIO-PTS who has been credentialed by the Interventions 

Committee.  

 

EVT will include delivery of the following treatments in veins draining the index leg:  

1) imaging-guided iliac vein stent placement, with peri-procedural anti-thrombotic therapy to 

maintain stent patency; and  

2) endovenous ablation of refluxing saphenous vein(s), if the patient has truncal reflux (defined 

as reflux in the great saphenous, small saphenous, or anterior thigh circumflex vein) and is still 

symptomatic. 
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Treatment of DVT, PTS, or other venous disease in the contralateral leg or iliac vein may be 

determined by the site physician, per standard of care. 

 

Follow Up Visit Schedule: 

 

 Scheduled Visit 1 – Follow-Up Assessment at 2 Months 

At 2 months ± 2 weeks after randomization, participants will: 

• have their index venous ulcer assessed and measured, if applicable 

• have standard PTS care reviewed (e.g. compression, medical therapy, ulcer care) 

• have adverse events, adverse device effects, thrombotic and bleeding events, 

hospitalizations, physician visits, and other changes in medical status reviewed and 

recorded 

 

 Scheduled Visit 2 – Follow-Up Assessment at 4 Months 

At 4 months ± 2 weeks after randomization, participants will: 

• have standard PTS care reviewed (e.g. compression, medical therapy, ulcer care) 

• have adverse events, adverse device effects, thrombotic and bleeding events, 

hospitalizations, physician visits, and other changes in medical status reviewed and 

recorded 

 

 Scheduled Visit 3 – Follow-Up Assessment at 6 Months (Primary Outcome) 

At 6 months ± 1 month after randomization, participants will: 

• have PTS evaluated by a blinded clinician assessor using VCSS and Villalta PTS Scale 

• complete QOL questionnaires (VEINES and SF-36) 

• have their ankle circumference and calf circumference measured 

• have their index venous ulcer assessed and measured, if applicable 

• have standard PTS care reviewed (e.g. compression, medical therapy, ulcer care) 

• have adverse events, adverse device effects, thrombotic and bleeding events, 

hospitalizations, physician visits, smoking status, and other changes in medical status 

reviewed and recorded 

• have venous obstruction and reflux assessed with a venous duplex ultrasound exam 

• have a blood sample obtained and banked 

• estimate their out-of-pocket health care costs 

 

 Scheduled Visit 4 – Follow-Up Assessment at 12 Months 

At 12 months ± 2 months after randomization, participants will: 

• have PTS evaluated by a blinded clinician assessor using VCSS and Villalta PTS Scale 

• complete QOL questionnaires (VEINES and SF-36) 

• have their ankle circumference and calf circumference measured 

• have their index venous ulcer assessed and measured, if applicable 

• have standard PTS care reviewed (e.g. compression, medical therapy, ulcer care) 

• have adverse events, adverse device effects, thrombotic and bleeding events, 

hospitalizations, physician visits, and other changes in medical status reviewed and 

recorded 
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 Scheduled Visit 5 – Follow-Up Assessment at 18 months 

At 18 months ± 2 months after randomization, participants will: 

• have PTS evaluated by a blinded clinician assessor using VCSS and Villalta PTS Scale 

• complete QOL questionnaires (VEINES and SF-36) 

• have their ankle circumference and calf circumference measured 

• have standard PTS care reviewed (e.g. compression, medical therapy, ulcer care) 

• have adverse events, adverse device effects, thrombotic and bleeding events, 

hospitalizations, physician visits, and other changes in medical status reviewed and 

recorded 

 

 Scheduled Visit 6 – Follow-Up Assessment at 24 months 

At 24 months ± 2 months after randomization, participants will: 

• have PTS evaluated by a blinded clinician assessor using VCSS and Villalta PTS Scale 

• complete QOL questionnaires (VEINES and SF-36) 

• have their ankle circumference and calf circumference measured 

• have standard PTS care reviewed (e.g. compression, medical therapy, ulcer care) 

• have adverse events, adverse device effects, thrombotic and bleeding events, 

hospitalizations, physician visits, and other changes in medical status reviewed and 

recorded, and have formal close-out 

 

 Unscheduled Assessments for Clinical Events during Follow-Up 

Participants should be instructed to urgently contact study personnel or attend an Emergency 

Department if they develop symptoms compatible with recurrent VTE or bleeding. These 

symptoms should be reviewed verbally and also provided to participants in writing, with relevant 

contact numbers.  

 

Primary Efficacy Outcome:     PTS Severity as measured by Venous Clinical Severity Score (VCSS) 

at 6 months post-randomization (adjusted for baseline) 

 

Secondary Efficacy Outcomes:     The following outcomes will be assessed at 6, 12, 18, and 24 

months post- randomization: 

• PTS severity (VCSS, Villalta Scale)  

• QOL (VEINES-QOL/Sym, SF-36) 

• Change in estimated calf volume compared with baseline 

 

Other secondary efficacy measures include: 

• Venous ulcer healing: complete closure of the index ulcer, percentage of wound closure, and 

presence of any open ulcer (assessed at 2, 6, and 12 months post-randomization) 

• Valvular reflux and venous obstruction (assessed at 6 months post-randomization). 

 

Analysis:     The primary analysis will be intention to treat, with use of “per protocol” and “as treated” 

analysis as secondary analyses.  Explicit measures to minimize bias and loss to follow-up will be 

instituted. 
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Timeline:   Start-Up Phase 9 months  July 2017 – March 2018 

  Enrollment Phase 36 months  April 2018 – March 2021 

  Follow-Up Phase 24 months  April 2021- March 2023 

  Data Analysis  3 months  April 2023 – June 2023 


