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Background

• 192,000 cases of prostate cancer in 2020
– 50% of low- and intermediate-risk men receive radical prostatectomy (RP)

• Post-surgical venous thromboembolism (VTE)
– Death, recurrent VTE, venous stasis syndrome, venous ulcer, chronic 

thromboembolic pulmonary hypertension
– Early ambulation, intermittent pneumatic compression devices (IPCs), 

pharmacologic prophylaxis (PP)

• Most guidelines: RP by any approach classifies a patient as high-risk
– ACCP, NICE, NCCN Guidelines for Cancer-Associated VTE Disease
– Caprini risk score ≥5
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ACCP Guidelines by VTE Risk

• Very low (< 0.5%): early ambulation

• Low (∼1.5%): mechanical prophylaxis with IPCs

• Moderate (∼3%): heparin (HSQ or LMWH) or mechanical prophylaxis

• High (∼6%): heparin (HSQ or LMWH) plus mechanical prophylaxis

• High & for cancer: extended-duration LMWH (4 weeks)
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Where does RP fit in?

• Lack of VTE data with symptom assessment, reporting of prophylaxis 
used, and consistent follow-up

• No high quality RCTs for RP or minimally-invasive abdominopelvic 
surgery of any kind (for in-hospital prevention)

• No accepted standard practice for VTE prophylaxis after RP
– 98% receive PP in the UK (61% post-discharge) vs. 17.8% in US (30% none)

• Rate of symptomatic VTE
– Without PP: estimated to be 4-6% based on validated Caprini risk score
– With PP: estimated to be 1-2% with greater risk with PLND or open approach
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Methods

• PREvention of VENous ThromboEmbolism Following Radical Prostatectomy
– Prospective, phase 4, single-center, randomized trial (NCT03006562; PREVENTER)

• Objective: Evaluate effect of perioperative in-hospital PP + IPCs (intervention) vs. 
IPCs alone (routine care) on risk of VTE after RP

– PP = HSQ 5,000 units 2 hours prior and every 8 hours after RP

• Primary efficacy outcome: symptomatic VTE at 30-days
– Primary safety outcomes: symptomatic lymphocele, symptomatic hematoma, or bleeding 

after RP
– Optional screening subcohort to assess secondary outcome of overall VTE

• Block randomization, assigned 1:1, patients not blinded
– Power: 5% vs. 1.5% with 2 interim analyses  N=666 (333 per arm)
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Results

• July 2017 to November 2018 at JHH and JHBMC

• N=445
– 2nd interim analysis: futility endpoint reached  early stopping

• N=501
– Final included randomized sample for analysis; 500/501 completed follow-up
– 548 assessed  22 declined, 25 not eligible  501

• Analyses performed for both 2nd interim analysis and final enrolled 
population
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149 (54%) completed VTE imaging 
but all 279 are included in 

subcohort ITT analysis



Results

• Arms well-balanced at 
baseline

• Pathologic outcomes 
comparable

– Stage, Grade, LNs
– 83.6% PLND
– 79.2% ≥GG2

• Median 4 (IQR 3-4) HSQ 
doses
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Results

• Symptomatic VTE Events: 5 for Routine Care, 2 for PP

• 2nd interim analysis (N=445)
– 2.3% (0.7-5.2) vs. 0.9% (0.1-3.2)
– RR 0.40 (95%CI 0.08-2.03), p=0.3

• Final trial population (N=501)
– 2.0% (0.7-4.6) vs. 0.8% (0.1-2.9)
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Subgroup Analyses

• No statistically significant differences
– PLND: all VTE events occurred among patients receiving PLND (1.7% vs. 0%)
– Caprini: ≤6 (1.5%) vs. ≥7 (1.3%)

• Only 11% had Caprini ≥8

– Approach: Open (2.4%) vs. Robotic (1.1%)

• Exploratory analysis for confounders
– Pathologic stage (pT3 vs. pT2) associated with symptomatic VTE
– RR 8.79 (95% CI 1.07-72.3, p=0.043)
– Adjustment did not impact association with PP
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PREVENTER: Limitations
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• Single-institution with 75% robotic cases

• Underpowered for event rate observed
– Based on 2nd interim analysis, would require sample size >2000
– It is probable PP reduces symptomatic VTE by a less than powered amount (e.g. 

2.3% vs. 0.9%)

• Patients not blinded

• Few patients with Caprini scores ≥8

• Did not require screening ultrasonography of all patients



PREVENTER: Summary & Implications
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• PP not associated with a significant reduction in symptomatic VTE nor 
overall VTE by 30 days after RP when added to routine care (IPCs).

• No increase in development of symptomatic lymphoceles, hematoma, 
bleeding, or other adverse events with PP.

• Patients with Caprini scores ≥8 deserve further evaluation to determine 
relative benefit of in-hospital (and potentially extended PP).

• The results of PREVENTER may be applicable to other surgeries that may 
be performed in a minimally-invasive (laparoscopic or robotic) fashion with 
low morbidity and short hospital length of stay (<48 hours).
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