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PSA Clearance Following RP

• PSA ½ life: 2–3 days

• Undetectable PSA levels expected 1–2 months 
post-RP

• Persistent PSA post-RP → Worse survival 
outcomes

Haab et al. Prostate, 1995
Preisser et al. Eur Urol, 2019



CSS OS

Preisser et al. Eur Urol, 2019



Persistent PSA → Important Implications for 
Salvage Therapy

sRT in pts w/ persistent PSA → Improved CSS & OS

Preisser et al. Eur Urol, 2019



But…What Timepoint Should be Used to 
Define PSA Persistence?

• EAU: PSA level is expected to be undetectable two months after a RP

• AUA: 6–8 weeks post-op

• But…should PSA be checked at the same timepoint in all patients?

• Do patients with higher PSA levels pre-RP need more time to clear 
their serum PSA?
• ’False positive’ findings → Over-treatment with salvage XRT/ADT → Negative 

impact on patient QoL



Study Hypotheses

1. Among patients with persistent PSA at 2 months post-RP, pts with 
pre-RP PSA >20 ng/ml have superior PCSM & ACM, compared to pts 
with pre-RP PSA ≤20 ng/ml

oAssumption: Some pre-RP PSA >20 ng/mL pts with persistent PSA 
following RP have ‘false positive’ persistent PSAs that would clear with 
extended f/u

2. Increasing persistent PSA level associated with worse PCSM & ACM



Study Cohort & Follow-Up

• Discovery cohort: Men who underwent an RP for cT1-
3N0M0 PCa at the University Hospital Hamburg-Eppendorf, 
January 1992 & June 2020
• Staging using conventional imaging for pts w/ PSA >20 ng/mL 

and/or GS 8-10 

• Validation cohort: Similar cohort of RP pts from Johns 
Hopkins, 1990–2017

• T0: Date of RP

• Follow-up: PSA q2-3 month 1st year, q6 month next 4 years, 
annually thereafter



Study Endpoints & Statistical Methods

• Co-primary:
• Prostate cancer-specific mortality (PCSM)
• All-cause mortality (ACM)

• Survival analyses using Fine and Gray and Cox PH modeling

• Two interaction terms included in regression models:
1. Persistent PSA vs undetectable PSA post-RP & pre-RP PSA level >20 vs ≤20 

ng/ml → Evaluate among pts w/ persistent PSA post-RP if pre-RP PSA >20 
ng/mL assoc w/ lower PCSM & ACM

2. Persistent PSA vs undetectable PSA post-RP & time-dependent post-RP RT 
or ADT use → Evaluate whether time-dependent RT or ADT use post-RP 
assoc w/ PCSM & ACM in both pts w/ undetectable or persistent PSA



Study Endpoints & Statistical Methods (Cont’d)

• Assoc between persistent PSA level & PCSM/ACM evaluated using 
Fine Gray  &CPH models

• MV models adjusted for:
• Age at RP
• Year of RP
• RP GS
• pT stage
• Margin status
• pN status
• Time-dependent post-RP RT or ADT use
• Prostate volume (subset)

Significant efforts made 
to control for potential 

confounders



CONSORT Diagram



Comparison of Clinical Factors 
Among 30,461 Patients 

0.37 ng/mL



Characterization of 
Persistent PSA and Time 
to Undetectable PSA by 

Pre-RP PSA Levels 
(n=1,418)
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Multivariable Interaction 
Regression Model 

Adjusted Hazard Ratios for 
ACM and PCSM

Median Follow-Up: 6.23 yrs (IQR 3.59-10.25)
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ACM (n=30,461)
8-Year Point Estimates

15.84%
12.15%
10.78%
9.32%



PCSM (n=30,461)
8-Year Point Estimates

8.32%
4.33%
2.63%
3.61%



ACM Among Patients with a Post RP 
Persistent PSA (n=1,418)

8-Year Point Estimates

26.49%
18.41%



PCSM Among Patients with a Post RP 
Persistent PSA (n=1,418)

8-Year Point Estimates

13.86%
8.17%



Discussion
• A counterintuitive association was observed between a significantly lower ACM risk 

and PCSM risk in patients with a persistent PSA assessed at a median of 2.17 mos 
post-RP and pre-RP PSA >20 ng/mL vs < 20 ng/mL
• Hypothesis: more patients with a pre-RP PSA >20 ng/mL assessed for a persistent PSA at a conventional 1.5-

2.0 month time point post-RP could have reached an undetectable PSA level if further PSA assessment was 
done before initiating post-RP therapy for presumed persistent PSA

• Evidence:
• Patients with pre-RP PSA > 20 ng/mL had earlier PSA assessments following RP → prompt physicians to 

initiate post-RP therapy sooner

• Substantiated by more frequent and shorter median time to post-RP RT + ADT use during the 1st year 
following RP 

• Clinical significance: need to monitor PSA after RP for longer than 1.5-2.0 mos 
before concluding a persistent PSA exists and initiating post-RP therapy → minimize 
overtreatment
• No MFS benefit for adjuvant vs early salvage RT (RCTs, ARTISTIC meta-analysis)



Take Home Message

PSA level assessed for at least 3 months after 
RP may minimize overtreatment, and in this 

study, a higher persistent PSA level was 
associated with a worse prognosis


	Slide 1: Persistent PSA Following Radical Prostatectomy for Prostate Cancer and Mortality Risk
	Slide 2
	Slide 3: PSA Clearance Following RP
	Slide 4
	Slide 5: Persistent PSA  Important Implications for Salvage Therapy
	Slide 6: But…What Timepoint Should be Used to Define PSA Persistence?
	Slide 7: Study Hypotheses
	Slide 8: Study Cohort & Follow-Up
	Slide 9: Study Endpoints & Statistical Methods
	Slide 10: Study Endpoints & Statistical Methods (Cont’d)
	Slide 11: CONSORT Diagram
	Slide 12: Comparison of Clinical Factors Among 30,461 Patients 
	Slide 13: Characterization of Persistent PSA and Time to Undetectable PSA by Pre-RP PSA Levels (n=1,418)
	Slide 14: Multivariable Interaction Regression Model Adjusted Hazard Ratios for ACM and PCSM
	Slide 15: ACM (n=30,461)
	Slide 16: PCSM (n=30,461)
	Slide 17: ACM Among Patients with a Post RP  Persistent PSA (n=1,418)
	Slide 18: PCSM Among Patients with a Post RP  Persistent PSA (n=1,418)
	Slide 19: Discussion
	Slide 20: Take Home Message

