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PIVOT Objective

Among men with screen-detected, 
clinically localized prostate cancer  
during the “early” PSA era, does the 
intent to treat with radical 
prostatectomy reduce all-cause &/or 
prostate cancer mortality compared 
to observation?



Compliance

281/364 (77%) had RP
53/364 (15%) had observation



10% RP: median time
61 days (30-624)

8% had other Rx:  
median time
652 days (61-1501)

Contamination



Inclusion Criteria

• Age ≤ 75 years
• T1-2, NX, M0 (all histologic grades)
• PSA < 50 ng/mL
• Diagnosed ≤ 12 months
• Radical Prostatectomy candidate
– Predicted life expectancy > 10 years



Endpoints

• Primary endpoint 
–All-cause mortality

• Secondary endpoint
–CaP mortality



Baseline Characteristics
Characteristic (%)
Mean Age; years 

Race; Black

Married

ADLs: Fully Active

Charlson comorbid = 0 

Observation RP
66.8 67.0

33.0 30.5

54.2 55.8

84.5 85.7

59.9 61.5



Tumor Characteristics
Characteristic
• PSA Mean (median)
– < 4.0 (%)
– > 20 (%)

• Stage: T1c (%)
• Gleason Score (%)

<6
7
8-10

• D’Amico Tumor Risk
Low
Intermediate
High

Observation RP
10.2 (7.8) 10.1 (7.8)   
10.9                       11.5
10.1                       10.4
49.9                       50.8

70.1 69.8
17.4 19.0
6.0 8.0

40.3 40.7
32.7 35.4
21.8 21.2



Cause-of-death ascertainment
• 3-person blinded end-point committee

– Andriole, Barry, Culkin
• Deaths categorized as:

• Prostate cancer
–Definitely or probably due to CaP or Tx

• Not Prostate cancer
–Definitely or probably NOT due to CaP

or Tx







Follow-up & Cumulative Events
• Median follow-up
– 12.7 years (IQ range 12 to 19.5 years)

• All-cause mortality
– 468/731 (64.1%)
– Higher than expected 

• Prostate cancer mortality
– 69/731 (9.4%)











Time to Treatment 
for Rising PSA







Criticisms of PIVOT

• Volunteers were sicker than most RP series
– Higher death rate than anticipated

• Underpowered
– Designed for 2000 patients
– Need ~1500 pts. for 80% power

• Crossover/Non-compliance further dilutes 
power
– ~20% in each arm





























SPG-4 PIVOT Klotz PROTECT

Years 1989-1999 1994-2002 1995- 1999-2009

Intervention RP v WW RP v Obs AS RP or XRT v AS

# Biopsy cores ????? 6 ???? 10

# Randomized 695 (Unk) 731 (15%) ???? 1643 (62%)

Age (mean) <75 (65) <75 (67) <90 (68) 50-69 (61)

% White ???? 62 ???? 99

Mean PSA 13 10 5.2 5.8

Clin T1c 11 50 78 76

Gleason <7 60 74 84 77



PIVOT SPG-4 Klotz Protect

F-up (yr) 10 10.8 6.4 10

Death 
(%)

48 45 15 11

CaP
Death 
(%)

7 19 3 1.5



PIVOT SPG-4

F-up (yr) 19.5 23.2

Death (%) 64 64

CaP Death 
(%)

9.4 29
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PIVOT Summary

• Surgery did not reduce mortality  in men with low 
PSA or low risk prostate cancer.
– In conjunction with other trials, this 

observation has increased Urologists’ and 
patients’ awareness and acceptance of 
surveillance



PIVOT Summary
• The low prostate cancer mortality in these low risk 

men was observed despite:
– Majority diagnosed on sextant biopsy
– Repeat and extended (saturation) or even MRI-

targeted biopsies were NOT performed
– Thus, some low risk men likely harbored Gleason 

pattern 4 elements that were undiagnosed
– Notwithstanding the likely presence of  some 

Gleason pattern 4 in some of these men, there 
was low prostate cancer mortality

– Does this call into question early rebiopsy (+ MRI)  
of men who are AS candidates?



PIVOT Summary

• Surgery likely beneficial for  
men with higher PSA and/or 
intermediate risk disease. 


