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Agenda
• Clinical Significance of biochemical failure
– Pound et al, JAMA
– Prediction Tools/Nomograms

• Salvage Radiation
– Retrospective series

• Adjuvant Radiation
– Retrospective series
– EORTC 2291, Lancet
– ARO/AUO 96-02, JCO
– SWOG 8794, JAMA

• Consensus Guidelines:  “Do you Concur?”
• Meta Level Considerations



Prostatectomy
• Radical/Laparoscopic/Robotic prostatectomy
– established Tx option for the curative treatment of 

clinically localized prostate ca 

Martin JM et al, Cancer. 2014 Jul 15;120(14):2114-21

NCDB
1,547,941 cases 
prostate cancer:  
1998-2010



Prostatectomy
• Radical/Laparoscopic/Robotic prostatectomy
– established Tx option for the curative treatment of 

clinically localized prostate ca 

SEER Data 2003, published 2005; National Hospital Discharge Database

Role of Age:  old data



Prostatectomy

• Radical/Laparoscopic/Robotic prostatectomy

– established Tx option for the curative treatment of 

clinically localized prostate ca 

Dinan MA et al, Int J Radiat Oncol Biol Phys. 2012 Apr 1;82(5):e781-6

http://www.roboticoncology.com



Prostatectomy
• Radical/Laparoscopic/Robotic prostatectomy
– established Tx option for the curative treatment of 

clinically localized prostate ca 
• Appropriate Modality for Any Localized form of PCa
– Like with any tx (MRM, IMRT, CK, Brachy), tx failures

• Post-RP results
~30% pts have biochemical relapse at 5 years¥

• 52% if Gleason 8 dz*

• 74% if Gleason 9-10 dz*

~30,000 men annually in the US 
– 65% of these men will develop bone mets within 

10 years.
¥ Han et al. 2003, Stephenson et al. 2007

* Epstein J et al, Eur Urol. 2016 Mar;69(3):428-35.
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• 1997 consecutive men underwent prostatectomy and 
followed

• No adjuvant hormonal therapy given at time of biochemical 
failure

Pound et al, JAMA 281: 1591-1596, 1999



Pound et al, JAMA
• at mean f/u 5.3 years, 15% of patients (304) 

developed biochemical failure (PSA >= 0.2 
ng/ml)
– 103/304 developed mets

• Median time from first PSA elevation to 
development of metsà 8 years

• Median time to death after metsà 5 years

Pound et al, JAMA 281: 1591-1596, 1999



After biochemical failure
• Factors predictive of probability and time to DM
– time to biochemical progression (P<.001)
– GS (P<.001)
– PSA doubling time (P<.001) 

• If time to biochemical failure < 2 years, GS ≥ 8, 
and PSA dt < 10 mos
à Prob of DM’s 65% at 5 years

• Time interval to appearance of DM was 
predictive of time until death

Pound et al, JAMA 281: 1591-1596, 1999



Strata of Extraprostatic Dz

Pathologic Extension beyond 
Prostate

+ Surgical Margins
Seminal Vesicle Invasion

+ Lymph Nodes



Actuarial Percentage (95% CI)
5 year 10 year 15 year

Organ Confined 97 (95-98) 93 (90-95) 84 (77-90)
ECE+, GS<7, SM- 97 (94-98) 93 (89-96) 84 (70-92)
ECE+, GS<7, SM+ 89 (80-94) 73 (61-82) 58 (41-71)
ECE+, GS>7, SM- 80 (75-85) 61 (52-68) 59 (50-67)
ECE+, GS>7, SM+ 58 (49-66) 42 (32-52) 33 (23-44)
SV+, (LN-) 48 (38-58) 30 (19-41) 17 (5-35)
LN+ 26 (19-35) 10 (5-18) 0

EPE = extra-prostatic extension; GS = Gleason score; SM = surgical margin; SV = seminal 
vesicle, LN = lymph node involvement

Recurrence-free rates

2404 men, 2123 with available pre-op PSA

Han, Partin et al 2001



Washington 
University1

Baylor2 Johns 
Hopkins3

Cleveland 
Clinic4

Follow-up, years 7 10 10 8
Biochemical RFS, all 

patients at last follow-
up

81 73 68 76

Pathologic Stage
OC (ECE-) 81 92 85 92
ECE+, MS- 76 77
ECE+, MS+ 57 50

SV+ 26 33 43 34
LN + 19 16 0 0

1. Catalona, WJ et al. J Urol 1998; 160:2428.
2. Eastham, JA, Scardino, PT. Radical prostatectomy for clinical stage T1 and T2 prostate cancer. In: 
Comprehensive textbook of Genitourinary Oncology, ed 2 Vogelzang, NJ, Scardino, PT, Shipley, WU, Coffey, 
DS (Eds), Lippincollt, Williams, and Wilkins, Philadelphia, 1999.
3. Walsh, PC, et al. J Urology 1994; 152:1831.
4. Clark, PE, et al. The Prostate Journal, 2001.

bRFS by Path features at RPE



Postoperative Nomogram for 
Prostate Cancer Recurrence

Kattan et al, J Clin Oncol 1999; 17:1499





Adjuvant or Salvage? 

•treats relatively smaller 
# of ca cells (too small to 
be detected by PSA)
•over-treat a 
percentage of patients 

•“Wait & See,” tx those 
that need it most?
•Treat relatively larger 
number of ca cells (PSA 
detectable)



Salvage RT
• Wait and monitor the PSA

– Select for those pts who prove to need RT
– Avoid tx’ing those pts who never who have 

theoretically benefited



Agenda
• Clinical Significance of biochemical failure
– Pound et al, JAMA
– Prediction Tools/Nomograms

• Salvage Radiation
– Retrospective series

• Adjuvant Radiation
– Retrospective series
– EORTC 2291, Lancet
– ARO/AUO 96-02, JCO
– SWOG 8794, JAMA

• Consensus Guidelines:  “Do you Concur?”
• Meta Level Considerations



Salvage RT
• Typical scenario

– Persistent detectable PSA post-operatively 
OR

– Previously undetectable PSA, now detectable and 
slowly rising

• The earlier the initiation of Salvage RT, the 
better the biochemical-free survival



Freedom from Biochemical Failure

5 yrs602003Mayo

5 yrs542002MGH
4 yrs691999UCSF
3 yrs271998Jefferson
3 yrs781998Wayne S.

45 %
35 %
45 %
44 %
62 %
53 %2 yrs421997MSKCC

FFBF (%)F/U# ptsYearInstitution



• 501 patients from 5 
institutions treated with 
salvage RT

• Disease progression 
defined at >0.1 ng/ml 

45%

Stephenson et al, JAMA. 2004 Mar 17;291(11):1325-32.



Stephenson et al, J Clin Oncol. 2007 May 20;25(15):2035-41.

• 1603pts from 17 centers
• Salvage RT, 1987-2005
• “Pure” SRT:  Analysis excluded pts who received ADT

• Overall 6yr PFS:  32%



Stephenson et al, J Clin Oncol. 2007 May 20;25(15):2035-41.

PSA ≤0.5

PSA 0.51-1.0

PSA 1.01-1.5
PSA >1.5

Pre-Salvage PSA 6yr PFS

48%

40%

28%
18%



Trock et al, JAMA. 2008 Jun 18;299(23):2760-9

• Retrospective review, 635pts from Johns Hopkins
• No Salvage (n=397)
• Salvage RT (n=160)
• Salvage RT + ADT (n=78)



Trock et al, JAMA. 2008 Jun 18;299(23):2760-9

• Salvage RT only:  3-Fold increase in PCa-specific survival 
(HR 0.32, p<.001)
• Limited to men w PSA DT <6mos and 

• if Salvage RT given within 2yrs of biochem failure

• ADT no benefit on PCa-specific survival



Cotter et al, Cancer. 2011 Sep 1;117(17):3925-32

• Retrospective review, 4036 pts from Duke s/p RP
• 519 Salvage RT

• Salvage RT decreased mortality for PSA DTS’s <6mos or 
>6mos



Summary:  Salvage RT
• Salvage RT can:

• Improve 
• biochemical control, distant mets, OS, 

PCa-specific OS
• Early Usage (ie: low PSA) appears most 

beneficial
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Adjuvant RT
• Adjuvant RT

– “high risk” featuresà immediate RT

• non-randomized studies 
– Results: ART à significant improvement in bNED

and disease-free survival rate
– Criticism: retrospective series 



Stein
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Meier*
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EORTC 22911

Bolla M, Lancet. 2005 Aug 13-19;366(9485):572-8
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EORTC 22911
Adjuvant RT

•50Gy + 10Gy boostà 60Gy
Median 90d after RPE

1005pts

Ilio-obturator 
LND

Observation

RP

•pT2-T3pN0
•ECE
•SV+
•SM+

43% 1 RF 
43% 2 RFs

12% all 3 RFs 

Bolla M, Lancet. 2005 Aug 13-19;366(9485):572-8

Salvage RT

•Biochem/clin 
failure

PSA >0.2ng/ml from 
postop nadir, on 3 

occasions 

“Wait & See”



Median f/u 5y

Biochemical PFS

74.0%

52.6%

Adjuvant RT

Observation

5yr 
bPFS

Clinical PFS

85%

78%

5yr
clinical PFS

Most failures loco-regional



Median f/u 5y

LRF’s

5.4%

15.4%

Adjuvant RT

Observation

5yr 
LRF’s

Toxicity

4.2%

2.6%

Grade 3 
toxicity

NS
2D RT techniques
No grade 4 tox



Van der Kwast et al, J Clin Oncol. 2007 Sep 20;25(27):4178-86.

post hoc analysis 
•improvement in bRFS
most pronounced in pts 
with SM+



Median F/U 10.6 years update

• adjuvant RT improved 10 yr bPFS 61% vs. 41% (SS). 

10 yr LRR 7.3% (RT) vs 16.6% (obs) (SS).

– No difference in DM, OS or CSS.

• Conclusion: Postop RT improves bPFS and local 

control vs. observation, consistent with 5-yr results. 

However, improvements in clinical PFS were not 

maintained.

Bolla M, Lancet 2012 Dec 8;380(9858):2018-27



German Intergroup 
ARO/AUO 96-02
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ARO/AUO 96-02
Adjuvant RT

•60Gy
Within 12w after RPE

388pts

+LND
undetectable 
post-RP PSA Observation

RP

•c/pN0
•ECE
•SM+

•Biochem 
failure

any increase from 
undetectable PSA to a 
detectable PSA with a 

confirmation of a 
subsequent increase ≥ 

3 mo later

Wiegel, J Clin Oncol. 2009 Jun 20;27(18):2924-30.

Salvage RT
“Wait & See”



Median f/u 4.5yrs

• 5yr bNED 72% vs. 54%, p=.002

• 1 grade 3 urinary toxicity

• DM 3% vs. 2% (NS)

• Conclusionà pts w pT3, w undetectable PSA s/p RPE benefit 
from adjuvant RT



Median f/u 9.2yrs- 2013 ASCO Abstract 

• bNED at 10-yrs: 35% (no RT) vs 56% (RT); HR=0.51 (SS). No sig 

difference in DMFS or OS.

• Toxicity: 2 pts with Grade 2 late rectal toxicity, 4 pts with 

Grade 2+ bladder toxicity. No grade 4 events.

• Conclusion: "With only one grade 3 case of late toxicity, ART 

was safe in pT3 prostate cancer. 

– At 10 years median follow up, it reduced the risk of bNED by 49%. The 

study was not powered to detect differences in OS."

Wiegel T, J Clin Oncol 31, 2013 (suppl 6; abstr 4)
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SWOG 8794
Thompson IM Jr, JAMA. 2006 Nov 15;296(19):2329-35 
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SWOG 8794
Adjuvant RT

•60-64Gy
Within 18w after RPE

425pts

+/- LND

Observation

RP

•c/pN0
•ECE
•SV+
•SM+

•Biochem 
failure

PSA >0.4ng/ml for 
men w postsurgical 

PSA ≤ 0.4ng/ml

Thompson IM Jr, JAMA. 2006 Nov 15;296(19):2329-35 

Salvage RT



RFS= Recurrence Free Survival
OS= Overall Survival
FFHT= Freedom from Hormonal    

Therapy

Arm 1 Arm 2
Adjuvant RT

PSA relapse

Median RFS

34.9%

13.8 years

Observation

64.0%

9.9 years

P

Median OS 14.7 years 13.8 years .16

.001

5yr FFHT 90% 79%

“proctitis” 3.3% 0% .02

<.001

Thompson IM Jr, JAMA. 2006 Nov 15;296(19):2329-35 

SWOG 8794
Median f/u 10.6y

<.001



SWOG 8794

• Conclusion: Adjuvant RT decreases PSA and 
clinical recurrence by ~50%



SWOG 8794:  Patterns of Failure

Swanson GP, J Clin Oncol. 2007 Jun 1;25(16):2225-9



SWOG 8794
Median f/u 10.6y

LF
Adjuvant RT

≤ 0.2ng/ml

0.2-1ng/ml

7%

9%

Observation

20%

25%

>1.0ng/ml 9% 28%

DM
Adjuvant RT

4%

12%

Observation

12%

16%

18% 44%Po
st

 R
P 

PS
A

OVERALL 8% 22% 7% 16%



SWOG 8794
• 70/211 in observation arm received Salvage RT

Median f/u 10.6y

adjuvant
salvage

adjuvant
salvage



SWOG 8794, 15 year update
Thompson et al, J Urol. 2009 March 181:956-962.



Overall Survival

Mets-free Survival

SWOG 8794, 15 year update

NNT, T3dz adjuvant RT to 
prevent 1 case of met dz, at 
f/u of 12.6 yrsà 12.2

NNT, T3dz adjuvant RT to 
prevent 1 death, at f/u of 12.6 
yrsà 9.1

p=.023

p=.016



• In each pre-tx grouping, HR <1, suggesting benefit of adjuvant 
RT
– No particular subset should NOT receive adjuvant RT

• Adjuvant RT at relatively modest 1980’s dosing sig reduces 
met dz and improves OS in pts with pT3, +MS, SVI, ECE, ³GS7
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Valicenti RK et al, Int J Radiat Oncol Biol Phys. 2013 Aug 1;86(5):822-8 Thompson IM et al, J Urol. 2013 Aug;190(2):441-9



Freedland SJ et al, J Clin Oncol. 2014 Dec 1;32(34):3892-8.



Mahal BA et al, Clin Genitourin Cancer. 2015 Jun;13(3):e167-72

• SEER analysis, 2004-
2011

• 35,361 men s/p RP 
w ECE, SVI, or SM+

• 14.4% received 
recommendation for 
Adjuvant RT



J Urol. 2015 Oct;194(4):972-6

• NCDB data, 2004-2009
• 57,448 patients w PCa
• Adverse path features
• <10% ART



Sineshaw et al, Eur Urol. 2015 Nov;68(5):768-74.

• NCDB data, 2005-2011
• 97,270 patients w PCa
• Adverse path features



• 846RO’s, 407 Urologists Surveyed
• High Risk Prostate Cancer

Kishan A et al, Am J Clin Oncol. 2017 Mar 15
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Meta level considerations:  Bird’s Eye View

• Is There Discordance Between 
Data/Guidelines and Clinical Practice?

“Everyone is entitled 
to his own opinion, 
but not his own 
facts.”
-Daniel Patrick 
Moynihan (former US 
Senator)

• Data Exists to Support Both 
Arguments.  So are you a Believer?



Meta level considerations
• The 3RCT’s are between Adjuvant RT and observation
– Not Adjuvant vs. early Salvage

• Differences in RT timing:  
– Only 56% of pts with recurrence in EORTC given Salvage RT
– Clinical or Locoregional Progression already Present at 

time of Salvage RT
• 40%, EORTC, 41% SWOG

• Await Two PH3 RCTs:  Adjuvant RT vs. early Salvage
– MRC RADICALS trial

• Radiotherapy and Combined Androgen Deprivation after Local 
Surgery

– TROG RAVES trial
• Radiotherapy Adjuvant vs. Early Salvage following Radical 

Prostatectomy



Retrospective Adjuvant vs. Early Salvage?

• Multi-institutional cohort, 7 tertiary referral 
centers

• 510 pT3 pts
• Adjuvant RT vs. early Salvage RT

• 8yr Met Free survival (92% vs. 91%, NS)
• 8yr OS (89% vs. 92%, NS)

Eur Urol. 2017 Jun;71(6):886-893



Retrospective Adjuvant vs. Early Salvage?

12yr 69%

12yr 43%

12yr 95%

12yr 85%

12yr 91%

12yr 79%

JAMA Oncol. 2018 Jan 25:e175230 Pract Radiat Oncol. 2017 Mar - Apr;7(2):e125-e133



Meta level considerations
• Arguments for Delaying RT after RP
– Reduce Toxicity and Improve QOL

• Retrospective DB; 2,190 pts treated w 
RP +/- PORT, Italy

J Urol. 2017 Mar;197(3 Pt 1):669-675



SWOG 8794

Moinpour CM, J Clin Oncol. 2008 Jan 1;26(1):112-20



Moinpour et al, SWOG 8794

• 217 pts registered on HRQL study
– Questionnaire for GI/GU sx’s, and 

physical/emotional function

• 25% of pts on RPE-only arm received Salvage 
RT

• ADT
– 22% pts in RPE-only arm 

– 13% pts in Adjuvant RT arm



Moinpour et al, SWOG 8794

• RP+RT worse bowel function through 2 years, and 
worse GU function. 
– No difference on ED

• Global QOL initially worse for RP+RT, but improved 
over time and eventually exceeded RP alone (SS). 

• Conclusion: Adding RT to surgery resulted in more 
frequent urination, and early bowel dysfunction, but 
long-term QOL better



Meta level considerations
• Arguments for Delaying RT after RP
– Potential Overtreatment of patients who never 

would need RTà Prostate cancer has a long 
natural hx

– What is the NNT?



NNT
NNT Source

Acute otitis media, antibiotics for resolution of 
sx’s in 1-2wks 7

J Pediatr. 1994 
Mar;124(3):355-67.

Triple abx therapy to eradicate H.pylori infxn 1.1 Medscape

In pts with CAD, simvastatin for 5yrs to 
prevent 1 death 30

Eur Heart J 2001 
Aug;22(15):1307-1

70-79yo F with pN0ER+ Br ca, s/p BCS, RT to 
prevent 2º Ips br ca or subsequent Mastectomy 21-22

J Natl Cancer Inst. 2006 
May 17;98(10):681-90.

Flu vaccine to prevent 1 case of Influenza for 
people aged 65 and older 43

Vaccine. 2004 Jun 
2;22(17-18):2192-8.

Vaccination to prevent 1 case of invasive 
pneumococcus 5206

Mooney et al. BMC 
Infect. Dis. 8: 53

Adjuvant RT to prevent one death from prostate 
ca after RPE w ECE, +SV, or +MS 9.1

SWOG update, 
Thompson et al



Meta level considerations
• For High Risk Patient post RP, why wait?

Active Surveillance

• Philosophical (In)consistency?
– If would never rec AS for HR pt for 1-2 yrs, why, 

philosophically, ok after RP?



How To Define early Salvage RT?
• Early Salvage RT:
– ie: time  from RP (allow functional improvement)
– vs. pre-RT PSA (allow improvement in Ca control)

• Two ph3 RCTs:  Adjuvant RT vs. early Salvage
– MRC RADICALS trial
• Radiotherapy and Combined Androgen Deprivation 

after Local Surgery
• Early Salvage=  Tx at time of PSA failure after RP

– TROG RAVES trial
• Radiotherapy Adjuvant vs. Early Salvage following 

Radical Prostatectomy
• Early Salvage=  <4mos after PSA >0.2ng/ml



Before RADICALS and RAVES:  
A Middle Ground?



Middle Ground(s)
• Delaying RT to allow for further recovery
– One potential avenue:  ADT prior to early Salvage
• GETUG-AFU16
• RTOG 96-01



Carrie et al, Lancet Oncol. 2016 Jun;17(6):747-56

• Phase 3 RCT conducted in 43 French Centers
• Lancet, June 2016
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374

369

Salvage RT alone
•66Gy

743ptsRP

Salvage RT + ADT
•66Gy +6mos LHRH agonist

62%

80%

5yr PFS



Carrie et al, Lancet Oncol. 2016 Jun;17(6):747-56

• Subgroup Analysis showed universal benefit



Shipley et al, ASTRO 2015, Plenary Session

• Phase 3 double-blind RCT 
• 761pts w Salvage RT +/-24mos bicalutamide

Plenary Session of ASTRO, 2015
San Antonio, TX

Arm 1 Arm 2
Anti-Androgen

10yr OS

10yr mets

82%

11%

Control

78%

19%

P

.005

.04

Cardiac gr3+events

gynecomastia

4%

70%

2%

11%



Middle Ground(s)
• Improved Risk Adapted Approaches?
– Integrating Molecular Imaging
• 18F-choline PET

• 11C-acetate PET

• 68Ga-Prostate Specific Membrane Antigen PET

– Utilizing Genomic Biomarkers
• ie: Decipher, Oncotype, Prolaris



Conclusions
• Prostatectomy is a fantastic 1st line tx for PCa.  

Like any surgery, malignant cells can linger 
• Positive margins, ECE, SV involvement predict 

for local failure
• RT can reduce the risk of local failure
• Level I evidence demonstrates that adjuvant 

RT can improve survival
• Adjuvant RT and Early Salvage RT should be 

discussed for pts w poor risk features s/p RP
• Prospective Trials re: Early Salvage vs. 

Adjuvant RT continue to accrue

Mets-free SurvivalOverall Survival



Thank You 





Siegel RL, et al CA Cancer J Clin. 2016 Jan-Feb;66(1):7-30

2016



Risk of Progression with(-) LN, (-) SV

Epstein et al, Am J Surg Path, 20 (3);286-91, 1996

Findings at 
Prostatectomy

Progression-free 
risk at 4 years

Progression-free 
risk at 10 years

Organ-confined 97.8% 84.7%
Focal capsular 
penetration

91.2% 67.7%

Established capsular 
penetration

77.8% 58.4%

Negative margins 94.6% 79.4%
Positive margins 74.0% 54.9%
Gleason score 5-6 96.9% 81.9%
Gleason score 7 76.9% 51.5%
Gleason score 8-9 59.1% 34.9%

In MVA, Gleason score (P < 0.0001), surgical margins (P = 0.004), and capsular penetration 
(P = 0.007) were all INDEPENDENT predictors of progression



Post-RPE Nomogram Predicting 10yr 
Progression-Free Probability

Stephenson et al,. J Clin Oncol 2005; 23:7005



• So What?
–Biochemical failure = clinical significant?

• Patient Selection
– Key:  selecting post prostatectomy patients who 

will/have failed
• Locally à radiotherapy
• Distantly à systemic therapy

– Variety of factors used to help make 
determination


