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Prostatectomy

* Radical/Laparoscopic/Robotic prostatectomy

— established Tx option for the curative treatment of
clinically localized prostate ca
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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.



National

Comprehensive  NCCN Guidelines Version 2.2018
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Adjuvant or Salvage Therapy after Radical Prostatectomy

Most patients who have undergone radical prostatectomy are cured of

prostate cancer. However, some men will suffer pathologic or

biochemical failure. Selecting men appropriately for adjuvant or salvage

radiation is difficult.

L, RPS +PLNDP No adverse features or lymph node metastases —|

Lyn%?h node metastasis:

ADT' (category 1) £ EBRT® (category 2B)
or

Observation®

\

Undetectable PSA
after RP or PSA
nadir¥ after RT

Adverse laboratory/pathologic features include: positive margins, seminal
vesicle invasion, extracapsular extension, or detectable PSA.

PSA persistence/
recurrenceXy

Although observation after radical prostatectomy is appropriate,

adjuvant EBRT after recuperation from operation is likely beneficial in
men with adverse laboratory or pathologic features, which include
positive surgical margin, seminal vesicle invasion, and/or extracapsular
extension as recommended in the guideline by the American Urological
Association (AUA) and ASTRO*** Positive surgical margins are
unfavorable especially if diffuse (>10-mm margin involvement or =3
sites of positivity) or associated with persistent serum levels of PSA.
The defined target volumes include the prostate bed** The value of
whole pelvic irradiation is unclear due to a lack of benefit in progression-
free survival in 2 trials (RTOG 9413 and GETUG 01)**%3%¢; whole pelvic
radiation may be appropriate for selected patients.
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Pound et al, JAMA 281: 1591-1596, 1999

B ORICINAL CONTRIBUTION

Natural History of Progression After PSA
Elevation Following Radical Prostatectomy

Charles R. Pound. MD

Alan W. Partin. MD. PhD

Mario A. Fisenberger, MD

Daniel W. Chan, PhD

Jay D). Pearson, PhD

Patrick C. Walsh. MD

ADICAL PROSTATECTOMY PRO-
vides excellent cancer control
in most men with clinically
localized disease. However,
approximately 35% of men will experi-
ence a detectable serum prostate-
specific antigen (PSA) elevation within
10 years following surgery.** At this early
sign of biochemical recurrence, pa-
tients want to know what this means,
whether thev will survive. and if not. how

Context In menwho develop an elevated serum prostate-spedfic antigen level (PSA)
after having undergone a radical prostatectomy, the natural history of progression to
distant metastases and death due to prostate cancer Is unknown.

Objective To characterize the time course of disease progression In men with bio-
chemical recurrence after radical prostatectomy.

Deslgn A retrospective review of a large surgical serles with median (SD) follow-up
of 5.3 (3.7) years (range, 0.5-15 years) between Aprll 1982 and April 1997.

Setting An urban academic tertiary referral Institution.

Patlents A total of 1997 men undergeing radical prostatectomy, by a single sur-
geon, for clinically locallzed prostate cancer. None recelved neoadjuvant therapy,
and none had recelved adjuvant hormonal therapy prior to documented distant
metastases.

Main Outcome Measures After surgery, men were followed up with PSA assays
and digital rectal examinations every 3 months for the first year, semlannually for the
second year, and annually thereafter. A detectable serum PSA level of at least 0.2 ng/mL
was evidence of blochemical recurrence. Distant metastases were dlagnosed by ra-
dionudide bone scan, chest radlograph, or other body Imaging, which was performed
at the time of blochemical recurrence and annually thereafter.

Daculte Tha artniaral matactacic fran cuindual far all 1007 manwrac Q0% MQEY FAn

e 1997 consecutive men underwent prostatectomy and
followed

* No adjuvant hormonal therapy given at time of biochemical
failure



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 mets—> 8 years

* Median time to death after mets—> 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)

* |f time to biochemical failure < 2 years, GS = 8,
and PSA dt < 10 mos

— 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
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Seminal Vesicle Invasion
+ Surgical Margins

ot e Re Currenc e - fre e rate S Han, Partin et al 2001

Actuarial Percentage (95% CI)

S 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

2404 men, 2123 with available pre-op PSA

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



+ Lymph Nodes

Seminal Vesicle Invasion
+ Surgical Margins

Pathologic Extension

=== DbRFS by Path features at RPE

Washington Baylor? Johns Cleveland
University’ Hopkins? Clinic*
Follow-up, years 7 10 10 8
Biochemical RFS, all 81 73 68 76
patients at last follow-
up
Pathologic Stage
OC (ECE-) 81 92 85 92
ECE+, MS- 76 7
ECE+, MS+ 57 50
SV+ 20 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.



Postoperative Nomogram for
Prostate Cancer Recurrence
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Instructions for clinician:

Locate the patient's PSA on the PSA axis. Draw a line straight upwards to the Points axis to determine how
many points towards recurrence the patient receives for his PSA. Repeat this process for the other axes,
each time drawing straight upward to the Points axis. Sum the points achieved for each predictor and locate
this sum on the Total Points axis. Draw a line straight down to find the patient's probability of remaining
recurrence-free for 84 months assuming he does not die of anocther cause first.

Instructions to patient:

"Mr. X, if we had 100 men exactly like you, we would expect between <predicted percentage from
nomogram - 10 percent> and <predicted percentage + 10 percent> to remain free of their disease at 7
years following radical prostatectomy, and recurrence after 7 years is very rare".

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

e Typical scenario
— Persistent detectable PSA post-operatively
OR
— Previously undetectable PSA, now detectable and
slowly rising

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




Freedom from Biochemical Failure

Institution Year # pts F/U FFBF (%)

l MSKCC 1997 42 2 yrs 53 % l
Wayne S. 1998 78 3 yrs 62 %
Jefferson 1998 27 3 yrs 44 %

UCSF 1999 69 4 yrs 45 %
MGH 2002 54 5yrs 35 %
Mayo | 2003 | 60 | 5yrs | 45 %
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Salvage Radiotherapy for Recurrent
Prostate Cancer After Radical Prostatectomy

Andrew J. Stephenson, MDD

Shahrokh F. Shariat, MD

Michael J. Zelelsky, MD

Michael W. Kattan, PhD
E. Brian Butler, MD

Bin S. Teh, MD

Erie A. Klein, MD
Patrick A. Kupelian, MD
Claus G. Roehrborn, MD
David A. Pistenmaa, MD
Heather D. Pacholke, MD
Stanley L. Liauw, MD
Matthew S. Katz, MD
Steven A. Leibel, MD
Peter T. Scardino, MD
Kevin M. Slawin, MD

PPROXIMATELY 30 000 MEN AN-
nually in the United States will
have recurrence of prostate
cancer after radical prostatec-
tomy." Initially, for most of these pa-

Context Salvage radlotherapy may potentially cure patlents with disease recurrence
after radical prostatectomy, but previous evidence has suggested that It Is Ineffective
In patients at the highest risk of metastatic disease progression.

Objective To delineate patients who may benefit from salvage radiotherapy for pros-
tate cancer recurrence by Identifying variables assodated with a durable response

Deslign, Setting, and Patlents Retrospective review of a cohort of 501 patlents
at 5 US academic tertiary referral centers who recelved salvage radlotherapy between
June 1987 and November 2002 for detectable and Increasing prostate-spedfic anti-
gen (PSA) levels after radical prostatectomy.

Maln Outcome Measure Disease progresslon after salvage radiotherapy, defined
as a serum PSA value =0.1 ng/mL above the postradiotherapy PSA nadir confirmed
by a second PSA measurement that was higher than the first by any amount, by a
continued Increase In PSA level after treatment, or by the Initlation of androgen dep-
rivation therapy after treatment

Results Over a median follow-up of 45 months, 250 patlents (50%) experienced
disease progression after treatment, 49 (10%) developed distant metastases, 20 (4%)
dled from prostate cancer, and 21 (4%) dled from other or unknown causes. The 4-year
progression-free probability (PFP) was 45% (95% confidence Interval [CI], 40%-
50%). By multivariable analysis, predictors of progresslon were Gleason score of 8 to
10 (hazard ratlo [HR], 2.6; 95% Cl, 1.7-4.1; P<_.001), preradiotherapy PSA level greater
than 2.0 ng/mL (HR, 2.3; 95% CI, 1.7-3.2; P<.001), negative surgical margins (HR,
1.9;95% Cl, 1.4-2.5; P<.001), PSA doubling time (PSADT) of 10 months or less (HR,
1.7, 95% Cl, 1.2-2.2; P=.001), and seminal vesicle Invasion (HR, 1.4; 95% CI, 1.1-
1.9; P=.02). Patients with no adverse features had a 4-year PFP of 77% (95% CI,
64%-91%). When treatment was given for early recurrence (PSA level =2.0 ng/mL),
patients with Gleason scores of 4 to 7 and a rapid PSADT had a 4-year PFP of 64%
(95% Cl, 51%-76%) and of 22% (95% Cl, 6%-38%) when the surgical margins were

nncitive and nooative rocnactivoly Patlontc with Claacnn craroc nf R ta 10 nacitiua

e 501 patients from 5

institutions treated with

salvage RT

* Disease progression
defined at >0.1 ng/ml

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

45%

0

1|2 2|4 3|6 48 ESIO ?’|2 8|4 9|6
Months After Salvage Radiotherapy

No. at Risk 501 333 232 145 99 56 27 15



Predicting the Outcome of Salvage Radiation Therapy for

Recurrent Prostate Cancer After Radical Prostatectomy

Andrew J. Stephenson, Peter T. Scardino, Michael W. Kattan, Thomas M. Pisansky, Kevin M.
Slawin, Eric A. Klein, Mitchell S. Anscher, Jeff M. Michalski, Howard M. Sandler, Daniel W.
Lin, Jeffrey D. Forman, Michael J. Zelefsky, Larry L. Kestin, Claus G. Roehrborn, Charles N.
Catton, Theodore L. DeWeese, Stanley L. Liauw, Richard K. Valicenti, Deborah A. Kuban, and
Alan Pollack

From the Cleveland Clinic Foundation, Cleveland, OH; Memorial Sloan-Kettering Cancer Center,
New York, NY; Mayo Clinic College of Medicine, Rochester, MN,; Baylor College of Medicine; The
University of Texas M.D. Anderson Cancer Center, Houston; The University of Texas Southwestern
Medical Center, Dallas, TX; Duke University School of Medicine, Durham, NC; Washington
University School of Medicine, St Louis, MO; University of Michigan Medical Center, Ann Arbor, MI;
University of Washington School of Medicine, Seattle, WA; Wayne State University School of
Medicine, Detroit, MI; William Beaumont Hospital, Royal Oak, MI; Princess Margaret Hospital,

* 1603pts from 17 centers

e Salvage RT, 1987-2005
e “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.



Predicting the Outcome of Salvage Radiation Therapy for
Recurrent Prostate Cancer After Radical Prostatectomy

Andrew J, Stephenson, Peter T. Scardino, Michael W, Kattan, Thomas M, Pisansky, Kevin M,
Slawin, Eric A. Klein, Mitchell S. Anscher, Jeff M. Michalski, Howard M. Sandler, Daniel W.
Lin, Jeffrey D. Forman, Michael J. Zelefsky, Larry L. Kestin, Claus G. Roehrborn, Charles N.
Catton, Theodore L. DeWeese, Stanley L. Liauw, Richard K, Valicenti, Deborah A. Kuban, and
Alan Pollack

o
(=

Proportion Free of Progression

The favorable outcome associated with SRT at lower PSA levels suggests that intervention
when the cancer burden is lowest and most amenable to therapy. and before systemic
dissemination. leads to improved outcome. Alternatively. this favorable result may be
explained by the indolent natural history of PSA recurrence in some patients with a single PSA
elevation between 0.2 and 0.39 ng/mL2 7.38 However. we included in our analysis only
patients who experienced two or more PSA rises at levels of 0.2 ng/mL or higher or a single
PSA level of 0.5 ng/mL or higher, which are associated with a risk of subsequent PSA
progression that is greater than 90%.27 The PSA level before SRT was also a highly significant
predictor of progression in our multivariable analysis after controlling for all other important
parameters.

Pre-Salvage PSA 6yr PFS

PSA <0.5 48%

PSA 0.51-1.0 40%

PSA 1.01-1.5 28%
PSA >1.5 18%

I I I

0 12 24 36 48

I

60

' I '

72 84 96 108 120

Time From Salvage Radiotherapy End (months)

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



I PRELIMINARY
COMMUNICATION

Prostate Cancer-Specific Survival Following
Salvage Radiotherapy vs Observation

in Men With Biochemical Recurrence

After Radical Prostatectomy

Bruce J. Trock, PhD

Context Biochemical disease recurrence after radical prostatectomy often prompts

Misop Han, MD salvage radiotherapy, but no studies to date have had sufficient numbers of patients
Stephen J. Freedland, MD or follow-up to deter_mine whether‘ radiotherapy improves survival, and if so, the sub-
— - group of men most likely to benefit.

Elizabeth B. Humphreys, MS L . . ) "

= : Objectives To quantify the relative improvement in prostate cancer-specific sur-
Iheodore L. DeWeese, MD vival of salvage radiotherapy vs no therapy after biochemical recurrence following pros-
Alan W. Partin, MD. PhD tatectomy, and to identify subgroups for whom salvage treatment is most beneficial.
Patrick C. Walsh. MD Design, Setting, and Patients Retrospective analysis of a cohort of 635 US men

undergoing prostatectomy from 1982-2004, followed up through December 28, 2007,
EARLY 60 000 MEN (27% OF  who experienced biochemical and/or local recurrence and received no salvage treat-
newly diagnosed cases) will ment (n=397), salvage radiotherapy alone (n=160), or salvage radiotherapy com-
have undergone radicalpros- bined with hormonal therapy (n=78).

tatectomy in 2007." Although  Main Outcome Measure Prostate cancer-specific survival defined from time of
surgery provides excellent cancer con-  recurrence until death from disease.

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

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



I PRELIMINARY
COMMUNICATION

Prostate Cancer-Specific Survival Followin,
Salvage Radiotherapy vs Observation

in Men With Biochemical Recurrence
After Radical Prostatectomy

Bruee J. Trock, PhI

Context disease recurrel
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—————— Salvage radiotherapy only
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- No salvage radiotherapy
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Log-rank x5=22.8, P<.001
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Survival, y

12 15 18

e Salvage RT only: 3-Fold increase in PCa-specific survival

(HR 0.32, p<.001)

e Limited to men w PSA DT <6mos and

e if Salvage RT given within 2yrs of biochem failure

* ADT no benefit on PCa-specific survival
Trock et al, JAMA. 2008 Jun 18;299(23):2760-9




Salvage Radiation in Men After
Prostate-Specific Antigen Failure and

the Risk of Death

Shane E. Cotter, MD, PhD'; Ming Hui Chen, PhD?% Judd W. Moul, MD*#; W. Robert Lee, MD?; Bridget F. Koontz, MD>;
Mitchell S. Anscher, MD®; Cary N. Robertson, MD*#; Philip J. Walther, MD, PhD>%: Thomas J. Polascik, MD>#;
and Anthony V. D’Amico, MD, PhD’

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

Table 2. Adjusted and Unadjusted Risk of All Cause Mortality After Postoperative Prostate-Specific Antigen Failure for Clinical,
Pathologic, and Treatment Factors

Univariate Analysis Multivariate Analysis
Clinical Factor No. of Deaths No. of Men HR (95% Cl) P AHR (95% Cl) P
Salvage RT Use
DT <6 mo, no salvage RT 46 88 1.00 1.00
|DT <6 mo, plus salvage RT 34 70 0.81(0.52 to 1.26) .34 0.53 (0.31 to 0.90) 02 |
DT 26 mo, no salvage RT 65 212 0.69 (0.47 to 1.00) .05 0.66 (0.44 to 0.99) .04
DT 26 mo, plus salvage RT 50 149 0.44 (0.29 to 0.66) <.001 0.34 (0.21 to 0.57) <.001
DT 26 mo, no salvage RT* 65 212 1.00 1.00
| DT 26 mo, plus salvage RT 50 149 0.64 (0.44 to 0.93) .02 052 (0.34 to 0.80) .003 |
. )
e Salvage RT decreased mortality for PSA DTS’s <6mos or
>6mos

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



Summary: Salvage RT
e Salvage RT can:

e Improve

e biochemical control, distant mets, OS,
PCa-specific OS

e Early Usage (ie: low PSA) appears most
beneficial
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Adjuvant RT
e Adjuvant RT

- “high risk” features=> immediate RT

e hon-randomized studies

— Results: ART =2 significant improvement in bNED
and disease-free survival rate

— Criticism: retrospective series




RP with or without Adjuvant RT
Met-free sargmal (%) _ OB46%)
RP RP + RT RP RP + RT

Anscher * 66 87 82 63
Cheng 84 100 96 92
Schild 83 15);9) 30 90
Gibbons 70 95 39 39
Jacobson 33 1339 92 89
Meier* 60 68 88 63
Shevlin* 72 100 86 B8
Stein 88 100 1 67 92

* Endpoint 10 year actuarial (all others 5 year)



Postoperative radiotherapy after radical prostatectomy:
a randomised controlled trial (EORTC trial 22911)

Michd Bollg, Hein van Poppel, Laurence Collette, Paulvan Cangh, Kris Vekemans, Luigi Da Pozzo, Theo M de Reijke. Antony Verbaeys,
Jean-Frangois Bosset, Roland van Vdthoven, Jean-Marie Maréchal, Pierre Scalliet, Karin Haustermans, Marianne Pigrart, for the European

Organization for Research and Treatment of Cancer

Methods After undergoing radical retropubic prostatectomy, 503 patients were randomly assigned to a wait-and-see
policy, and 502 to immediate postoperative radiotherapy (60 Gy conventional irradiation delivered over 6 weeks).
Eligible patients had pNOMO tumours and one or more pathological risk factors: capsule perforation, positive
surgical margins, invasion of seminal vesicles. Our revised primary endpoint was biochemical progression-free

survival. Analysis was by intention to treat.

EORTC 22911

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



EORTC 22911

Adjuvant RT

*50Gy + 10Gy boost =2 60Gy
Median 90d after RPE

\E/L 1005pts

mN—=Z OO0 Zp» X

[lio-obturator *pT2-T3pNO “Wait & See”
LND *ECE . Salvage RT

ST+ Observation }--» &
SM+

\T/ *Biochem/clin

ailure
43% 1 RF fPSA >(0.2ng/ml from
43% 2 RFs postop nadir, on 3

occasions

12% all 3 RFs

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



Median f/u 5y

Biochemical PFS

100

80
F 70 ‘\x‘\

= 6o -

Logrank test: p0a0001
HR 042 (8% <1 0-37-0-62

Years
Bvents Patlents Mumber of patlents at risk

Clinical PFS

100
-and-see Irradiation Treatment effect
rved S-year rate (98% Cl) Observed S-year rate (98% Cl) Hazard ratio p value
ts/patients events/patients (98% CI)
106 52.2% (38-9-65.5) 27/125 76.4% (66-1-86.7) 045 (0-25-0.79) 0.0008
397 52.6% (45-9-59-2) 104/377 73:3% (67-2-79-4) 0-50 (0-37-0-66) <0-0001
375 594% (52.7-66-1) 80/374 78:3% (72:6-84-1) 047 (0-34-064) <0-0001
128 32:4% (21-1-43.8) 51/128 611% (494-727) 048(0-31-073) [ <0.0001
186 59.4% (49-5-69.3) 53/190 70-1% (61-0-79-1) 0.66 (0-43-1.01) 0.0207
317 48.3% (41.0-557) 78/312 76.2% (69-8-826) 040 (0-29-0.56) | <0-0001
345 59-6% (52-4-66.9) 78/353 78.8% (72-8-847) 0-50 (0-36-0-70) <0-0001
157 37-6% (27-9-47-3) 53/144 62.6% (52-1-73.0) 046 (0-31-068) | <0.0001
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[dentification of Patients With Prostate Cancer Who
Benefit From Immediate Postoperative Radiotherapy:
EORTC 22911

Theodorus H. Van der Kwast, Michel Bolla, Hein Van Poppel, Paul Van Cangh, Kris Vekemans,
Luigi Da Pozzo, Jean-Francois Bosset, Karl H. Kurth, Fritz H. Schroder, and Laurence Collette

Alive Progression Free (%)

Time (years)

0N Mo. of patients at risk
EM-WES 22 118 100 = T =] = = 10 1
SM-RT 29 114 105 = ) B2 45 5 16 10
EMyWaE 7O B2 120 a7 Y £z 40 ) 18 a
SM+RT % 142 125 125 10z a3 B2 45 4 12

Fig 1. Bicchamical prograssion-frea surdval by surdical margin status ard allocated
traatmient. W, nurmibsr of patients;, O, numbear of avants: SkA—7/4, surgical mangin
nagativepositive; WSS wait-andsss group (control); BT, imadiation.

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



Median F/U 10.6 years update

e 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.

e 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
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Phase III Postoperative Adjuvant Radiotherapy After
Radical Prostatectomy Compared With Radical
Prostatectomy Alone in pT3 Prostate Cancer With
Postoperative Undetectable Prostate-Specific Antigen:
ARO 96-02/AUO AP 09/95

Thomas Wiegel, Dirk Bottke, Ursula Steiner, Alessandra Siegmann, Reinhard Golz, Stephan Storkel,
Norman Willich, Axel Semjonow, Rainer Souchon, Michael Stéckle, Christian Riibe, Lothar WeifSbach,
Peter Althaus, Udo Rebmann, Tilman Kilble, Horst Jiirgen Feldmann, Manfred Wirth, Axel Hinke,
Wolfgang Hinkelbein, and Kurt Miller

A B S T R A C T

Purpose
Local failure after radical prostatectomy (RP) is common in patients with cancer extending beyond

the capsule. Two randomized trials demonstrated an advantage for adjuvant radiotherapy (RT)
compared with a wait-and-see policy. We conducted a randomized, controlled clinical trial to
compare RP followed by immediate RT with RP alone for patients with pT3 prostate cancer and
an undetectable prostate-specific antigen (PSA) level after RP.

Methods
After RP, 192 men were randomly assigned to a wait-and-see policy, and 193 men were assigned

German Intergroup

ARO/AUO 96-02



ARO/AUO 96-02

RP 388pts

Adjuvant RT
«60Gy
Within 12w after RPE

+LND *c/pNO
undetectable <ECE
post-RP PSA  «SM+

/97 “Wait & See”

Observation }--» Salvage RT

mN—=Z OO0 Zp» X

*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.



Median f/u 4.5yrs

1.0 Log-rank P =.0015, two-sided
©
= 0.8 -
c
%
pt 0.6 -
[« N . . SN
i
v 0.4
K=
w
8 0.2 -
- Control: (n = 159), 67 events, median: 66 months
g’ m—— Radiotherapy: (n = 148), 38 events, median not reached
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0 10 20 30 40 50 60 70 80 90 100 110

Time (months)

Control: 159 133 114 96 79 60 37 18 9 4 2
Radiotherapy: 148 140 127 105 89 62 41 21 0 5

Fig 3. Biochemical progression-free survival of all patients with undetectable
prostate-specific antigen after radical prostatectomy

e 5yr bNED 72% vs. 54%, p=.002
e 1 grade 3 urinary toxicity
e DM 3% vs. 2% (NS)

e Conclusion—=2> pts w pT3, w undetectable PSA s/p RPE benefit
from adjuvant RT



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 mets—> 8 years

« Median time to death after mets—> 5 years
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Adjuvant Radiotherapy for Pathologically

Advanced Prostate Cancer
A Randomized Clinical Tral

lan M. Thompson. Jr, MD

Context Despite a stage-shift to earlier cancer stages and lower tumor volumes for

Catherine M. Tangen, DrPH prostate cancer, pathologically advanced disease is detected at radical prostatectomy
Jorge Paradelo. MD in 38% to 52% of patients. However, the optimal management of these patients af-
ge Par: . ML

ter radical prostatectomy is unknown.

o - -
N'L . Ol_l Lucia, MD . Objective To detemmine whether adjuvant radiotherapy improves metastasis-free sur-
Gary Miller, MD, PhD? vival in patients with stage pT3 NO MO prostate cancer.

Dean Troyer. MD Deslgn, Setting, and Patlents Randomized, prospective, multi-institutional, US clini-

cal trial with enrollment between August 15, 1988, and January 1, 1997 (with database
frozen for statistical analysis on September21, 2005). Patients were 425 menwith patho-

Edward Messing, MD

Jeffrey Forman, MD logically advanced prostate cancer who had undergone radical prostatectomy.
Joseph Chin, MD Intervention Men were randomly assigned to receive 60 to 64 Gy of external beam
Gregory Swanson, MD radiotherapy delivered to the prostatic fossa (n=214) or usual care plus observation (n=211).
Edith Canby-Hagino, MD Malin Outcome Measures Primary outcome was metastasis-free survival, defined
F David C — LMD as time to first occurrence of metastatic disease or death due to any cause. Secondary
. David Crawford, MD outcomes included prostate-specific antigen (PSA) relapse, recurrence-free survival,

overall survival, freedom from hormonal therapy, and postoperative complications.
ADICAL PROSTATECTOMY IS SE-

A [ - . i i
lected for treatment of local- Results Among the 425 men, median follow-up was 10.6 years (interquartile range,

. 9.2-12.7 years). For metastasis-free survival, 76 (35.5%) of 214 men in the adjuvant
ized prostate cancer by ap-  radiotherapy group were diagnosed with metastatic disease or died (median metastasis-
proximately one third of the  free estimate, 14.7 years), compared with 91 (43.1%) of 211 (median metastasis-

230 000 patients newly diagnosed each  free estimate, 13.2 years) of those in the observation group (hazard ratio [HR], 0.75;

SWOG 8794

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



SWOG 8794
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PSA4 >0.4ng/ml for
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Thompson IM Jr, JAMA. 2006 Nov 15;296(19):2329-35
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SWOG 8794

Overall Survival
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O T T T 1
0 5 10 15 17
Years From Registration
No.at Risk
Radiotherapy 214 188 109 10
Observation 211 183 91 5
Recurrence-Free Survival
. T Freedom From Hormonal Treatment
RFS= Recurrence Free Survival
OS= Overall Survival |
FFHT= Freedom from Hormonal |
Thera ]
py . Radiotherapy
|- Observation
|
0 T T T 1
0 5 10 15 17
Years From Registration
214

211

214 171 o4 9

Thompson IM Jr, JAMA. 2006 Nov 15:296(19):2329-35 21 148 ’ )



SWOG 8794

* Conclusion: Adjuvant RT decreases PSA and
clinical recurrence by ~50%
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Predominant Treatment Failure in Postprostatectomy
Patients Is Local: Analysis of Patterns of Treatment Failure

in SWOG 8794

Gregory P. Swanson, Michael A. Hussey, Catherine M. Tangen, Joseph Chin, Edward Messing,
Edith Canby-Hagino, Jeffrey D. Forman, Ian M. Thompson, and E. David Crawford

A B S T R A C T

Purpose
Southwest Oncology Group (SWOG) trial 8794 demonstrated that adjuvant radiation reduces the

risk of biochemical (prostate-specific antigen [PSA]) treatment failure by 50% over radical
prostatectomy alone. In this analysis, we stratified patients as to their preradiation PSA levels and
correlated it with outcomes such as PSA treatment failure, local recurrence, and distant failure, to
serve as guidelines for future research.

Patients and Methods

Four hundred thirty-one subjects with pathologically advanced prostate cancer (extraprostatic
extension, positive surgical margins, or seminal vesicle invasion) were randomly assigned to
adiuvant radiotheranv or ohservation

8794: Patterns of Failure

Swanson GP, J Clin Oncol. 2007 Jun 1;25(16):2225-9
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SWOG 8794

LF

DM

>1.0ng/ml

OVERALL

9%

28%

Adjuvant RT | Observation
2 <0.2ng/ml 7% 20% 4% 12%
~ | 0.2-1ng/ml 9% 25% 12% 16%
g

Conclusion

The pattern of treatment failure in high-risk patients is predominantly local with a surprisingly low
incidence of metastatic failure. Adjuvant radiation to the prostate bed reduces the risk of
metastatic disease and biochemical failure at all postsurgical PSA levels. Further improvement in
reducing local treatment failure is likely to have the greatest impact on outcome in high-risk

patients after prostatectomy.
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SWOG 8794

e 70/211 in observation arm received Salvage RT

Table 2. PSA Failure-Free Rates by Post-RP PSA Subgroup Among
Patients Who Received Immediate or Delayed Radiation

5-Year PSA Failure-Free

Post-RP PSA (ng/mL) Rate (%)
= 0.2
Immediate XRT adjuvant 77"
XRT at failure salvage 38t
>0.2and = 1.0
Immediate XRT adjuvant 34"
XRT at failure salvage 18t

Abbreviations: RP, radical prostatectomy; PSA, prostate-specific antigen;
XRT, radiation therapy.

“Time to PSA failure = registration date to date of first PSA = 0.4 ng/mL.
tTime to PSA failure = date of initiation of salvage RT to first subsequent
date of PSA = 0.4 ng/mL.




Special Articles

Adjuvant Radiotherapy for Pathological T3NOMO Prostate Cancer
Significantly Reduces Risk of Metastases and Improves Survival:

Long-Term Followup of a Randomized Clinical Trial

lan M. Thompson,*,t Catherine M. Tangen, Jorge Paradelo, M. Scott Lucia,
Gary Miller,# Dean Troyer, Edward Messing, Jeffrey Forman, Joseph Chin,

Gregory Swanson, Edith Canby-Hagino and E. David Crawford

From the University of Texas Hesith Soence Center a¢ San Antonic (IMT, DT, GS) and Wiiford Hall Medical Center (ECH), San Antonic,
Texas, The Fred Hutchinson Cancer Rsssarch Center, Seattls, Washington (CMT), The Kansss City Community Clinical Oncology Program,
Kansas City, Missouri (JP), The University of Colorado Health Sasncs Center, Denver, Colorado (MSL, GM, EDC), The James F. Wilmot
Cancsr Center, University of Rochester School of Medions, Rochsster, New York (EM) Wayne State University School of Medicins, Dstroit,

Abbreviations

and Acronyms

EORTC = European Organization
for the Research and Treatment
of Cancer

PSA = prostate specific antigen
RT = radiotherapy

SWOG = Southwest Oncology
Group

58794 = Southwest Oncology
Group Study 8794

Submitted for publication September 15,

20e.

Study received approval from individual insti-
tutional review boards of the participating insti-

tutions.

Supported by Public Health Sarvice Coopera-

tive Agreement grants awardad by the Naticnal
Cancer Institute, Department of Heahth and Hu-
man Services: CAZEI25, CA3ZI0Z, CA14023,
CASE416, CASEESE, CAAZTTT, CAZNGT, CAS13S,
CAZS431, CASEEEZ, CA1ZE44, CAS3251, CA3509),
CAZT981, CATE4ZD, CAD4D19, CATB13Z, CA35119,
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Michigan (JF), and the University of Westem Ontanio, Department of Surgical Oncology, London, Ontaric (JC)

Purpose: Extraprostatic disease will be manifest in a third of men after radical
prostatectomy. We present the long-term followup of a randomized clinical trial
of radiotherapy to reduce the risk of subsequent metastatic disease and death.
Materials and Methods: A total of 431 men with pT3NOMO prostate cancer were
randomized to 60 to 64 Gy adjuvant radiotherapy or observation. The primary
study end point was metastasis-free survival.

Results: Of 425 eligible men 211 were randomized to observation and 214 to
adjuvant radiation. Of those men under observation 70 ultimately received ra-
diotherapy. Metastasis-free survival was significantly greater with radiotherapy
(93 of 214 events on the radiotherapy arm vs 114 of 211 events on observation;
HR 0.71; 95% CI 0.54, 0.94; p = 0.016). Survival improved significantly with
adjuvant radiation (88 deaths of 214 on the radiotherapy arm vs 110 deaths of
211 on observation; HR 0.72; 95% CI 0.55, 0.96; p = 0.023).

Conclusions: Adjuvant radiotherapy after radical prostatectomy for a man with
pT3NOMO prostate cancer significantly reduces the risk of metastasis and in-
creases survival.

Key Words: prostatic neoplasms, radiotherapy, prostate-specific antigen,
neoplasm metastasis

Or the 186,320 patients estimated to
be diagnosed with prostate cancer in

invasion.® Positive margins and sem-
inal vesicle invasion are associated

SWOG 8794, 15 year update

Thompson et al, J Urol. 2009 March 181:956-962.
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Figure 2. Survival by treatment arm
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Figure 1. Metastasis-free survival by treatment arm

SWOG 8794, 15 year update

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

NNT, T3dz adjuvant RT to
prevent 1 case of met dz, at
f/fu of 12.6 yrs> 12.2



Subgroup Events/N

Post-Prostatectomy PSA*

Undetectable 106/249 .
Detectable (>0.2) 76/127 i
Gleason Score**
Gleason 2-6 66/167 T
Gleason 7-10 73/158 i
Extent of Disease
Extracapsular or + Margins  133/286 L
Seminal Vesicle Involved 74/139 L
Overall 207/425 -
0.3 0.5 0.7 09 11 1315

Hazard Ratio (Radiotherapy vs. Observation)

e |n each pre-tx grouping, HR <1, suggesting benefit of adjuvant
RT

— No particular subset should NOT receive adjuvant RT

e Adjuvant RT at relatively modest 1980’s dosing sig reduces
met dz and improves OS in pts with pT3, +MS, SVI, ECE, >GS7
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Consensus Guidelines: “Do you Concur?”
Meta Level Considerations
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Adjuvant or Salvage Therapy after Radical Prostatectomy
Most patients who have undergone radical prostatectomy are cured of
prostate cancer. However, some men will suffer pathologic or

biochemical failure. Selecting men appropriately for adjuvant or salvage
radiation is difficult.
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Adjuvant and Salvage Radiation Therapy After
Prostatectomy: American Society for Radiation
Oncology/American Urological Association Guidelines

Richard K. Valicenti, MD, MBA,* Ian Thompson Jr., MD," Peter Albertsen, MD, MS,*
Brian J. Davis, MD, PhD,’ S. Larry Goldenberg, MD,! 3. Stuart Wolf, MD,"

Oliver Sartor, MD,” Eric Klein, MD,** Carol Hahn, MD,'" Jeff Michalski, MD, MBA,*
Mack Roach III, MD,*® and Martha M. Faraday, PhD!

American
Urological

Association

Guideline statement 3

Physicians should offer adjuvant RT to patients with adverse
pathologic findings at prostatectomy, including SVI, positive
surgical margins, or EPE because of demonstrated reductions in
biochemical recurrence, local recurrence, and clinical progression
(Standard; Evidence Strength Grade A).

The Panel notes that the apparent benefits associated with ART
are partially the result of a patient subset that was treated who
never would have presented with recurrence. The Panel empha-
sizes that ART should be offered to all patients at high recurrence
risk because of adverse pathology. By “offered,” the Panel means
that the patient, his family, and the multidisciplinary treatment
team should engage in a shared decision making process in which
the patient is advised to consider the possibility of additional
treatment (ie, RT). Whether ART should be administered is
a decision best made by the multidisciplinary treatment team and
the patient with consideration of the patient’s history, functional
status, values, and preferences and his tolerance for the potential
toxicities and QoL effects of RT.

Valicenti RK et al, Int J Radiat Oncol Biol Phys. 2013 Aug 1;86(5):822-8

Adjuvant and Salvage Radiotherapy After Prostatectomy:
AUA/ASTRO Guideline

lan M. Thompson,* Richard K. Valicenti,* Peter Albertsen, Brian J. Davis,
S. Larry Goldenberg, Carol Hahn, Eric Klein, Jeff Michalski, Mack Roach,
Oliver Sartor, J. Stuart Wolf, Jr. and Martha M. Faraday

From the American Urological Association Education and Research, Inc., Linthicum, Maryland, and the American Society for Radiation
Oncology, Fairfax, Virginia

Purpose: The purpose of this guideline is to provide a clinical framework for the
use of radiotherapy after radical prostatectomy as adjuvant or salvage therapy.
Materials and Methods: A systematic literature review using the PubMed®,
Embase, and Cochrane databases was conducted to identify peer-reviewed pub-

ASTRO

Guideline statement 7

Physicians should offer SRT to patients with PSA or local
recurrence after RP in whom there is no evidence of distant
metastatic disease (Recommendation; Evidence Strength Grade
0)]

Thompson IM et al, J Urol. 2013 Aug;190(2):441-9
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Original Study
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National Trends in the Recommendation of
Radiotherapy After Prostatectomy for Prostate
Cancer Before and After the Reporting of a
Survival Benefit in March 2009

Brandon A. Mahal," Karen E. Hoffman,” Jason A. Efstathiou,” Paul L. Nguyen®

Figure 1 Percentage of Men Recommended Adjuvant Radiotherapy (Post-Prostatectomy Radiotherapy; PPRT) After Radical
Prostatectomy With Adverse Pathological Features From 2004 to 2011, With Fitted Polynomial Regression Trend Line. Arrow
Indicates “Join Point” Where a Significant Increase in the Rate of PPRT Recommendations Occumed

* SEER analysis, 2004- .
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e 14.4% received
recommendation for
Adjuvant RT

Percent Recommended PPRT

»

~

2011

w ECE, SVI, or SM+

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



Low Use of Imnmediate and Delayed Postoperative Radiation
for Prostate Cancer with Adverse Pathological Features

Matthew J. Maurice, Hui Zhu and Robert Abouassaly*

From the Urology Institute, University Hospitals Case Medical Center (MJM, RA), Louis Stokes Cleveland Veterans Affairs Medical
Center (MJM, HZ) and Glickman Urologic and Kidney Institute, Cleveland Clinic (HZ), Cleveland, Ohio

Abbreviations
and Acronyms

APF = adverse pathological
features

CCl = Charlson comorbidity index
dRT = delayed radiotherapy
iRT = immediate radiotherapy

NCDB = National Cancer Data
Base

PC = prostate cancer

PSA = prostate specific antigen

PSM = positive surgical margin

RCT = randomized controlled trial

RT = radiotherapy

approval.

Purpose: Level 1 evidence supports immediate radiation in post-prostatectomy
patients with adverse pathological features while analogous evidence for
delayed radiation is lacking. We evaluated immediate and delayed radiation
practice patterns and identified factors affecting their use.

Materials and Methods: Using the National Cancer Data Base we identified
57,448 men diagnosed with pT3 disease and/or positive margins from 2004 to
2009. Postoperative radiation use through 2011 was analyzed by time trends and
multivariate analysis.

Results: A total of 4,316 men (7.5%) received immediate radiation, 1,637 (2.8%)
received delayed radiation and 51,495 (90%) were observed. Immediate and
delayed radiation use remained relatively stable except for a small but signifi-
cant decrease in immediate radiation in 2008. This decrease was associated with
arelative increase in delayed radiotherapy. Compared to 2004 men diagnosed in
2007 to 2009 had 1.3-fold to 1.5-fold higher odds of delayed radiation than of
immediate radiation (p <0.01). The strongest predictor

* <10% ART -

Post-RP immediate (red curve) and delayed (green curve)
radiation therapy use from 2004 to 2009 with 2 years of followup.

. 0,
RP = radical prostatectomy were margin status, T stage, N stage, Gleason score ar 12%
positive margins, seminal vesicle invasion, nodal disea -
greater and younger men had 2.3-fold to sixfold g2 ©
:‘mf"e" f“"""“':‘?“““ M"’I'C"‘ 2,7“2'0‘5 immediate radiation than observation (p <0.01). Mer & 10%
iy el Irstutoral revew b3 qominal vesicle invasion or nodal metastases were al: g
The American College of Sugeons and  immediate rather than delayed radiation (p <0.01). s
2 8% e ——
g Adjuvant RT
-
o
- 6%
e
>
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J Urol. 2015 Oct;194(4):972-6
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Editorial by Alberto Bossi, Thomas Wiegel and Mack Roach on pp. 775-776 of this issue

Declining Use of Radiotherapy for Adverse Features After Radical
Prostatectomy: Results From the National Cancer Data Base

Helmneh M. Sineshaw -, Phillip J. Gray ™', Jason A. Efstathiou®”’, Ahmedin Jemal “

 American Cancer Society, 250 Williams Street NW, Atlanta, GA, USA; ® Department of Radiation Oncology, Massachusetts General Hospital, Boston, MA, USA

Article info Abstract
Article history: Background: Patterns of postoperative radiotherapy (RT) use in prostate cancer (PCa)
Accepted April 1, 2015 after the publication of major randomized trials have not been well characterized.
Objective: To describe patterns of postoperative RT use after radical prostatectomy (RP)
in patients with adverse pathologic features in the United States.
Keywords: Design, setting, and participants: Retrospective analysis of 97 270 patients with PCa
Androgen deprivation therapy diagnosed between 2005 and 2011 whose present: ) o
Postoperative radiotherapy the National Cancer Data Base. 100 p for trend <0.001

Outcome measurements and statistical analysi:
Prostate cancer

i postoperative RT and factors associated with 90 A
Radical prostatectomy Cochran-Armitage trend test and multiple logistic

Results and limitations: Between 2005 and 2011, r 80 4
70 |
60 |

* NCDBd 2005-2011

a t a ) - 40 4 RT + ADT

. 30 A ADT alone
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) a Ien S W a o 9.1% 7.3%
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Fig. 1 - Unadjusted patterns of practice within 6 mo of radical
prostatectomy for patients with prostate cancer with adverse pathologic
features, by year.

ADT = androgen deprivation therapy; RP = radical prostatectomy;

RT = radiotherapy.

Sineshaw et al, Eur Urol. 2015 Nov;68(5):768-74.
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Discord Among Radiation Oncologists and Urologists in the
Postoperative Management of High-Risk Prostate Cancer
Amar U. Kishan, MD,* Gillian Duchesne, MD,{ Pin-Chieh Wang PhD*

Jean-Claude M. Rwigema MD.* Arun U. Kishan MS* Christopher Saigal, MD, }

Matthew Rettig, MD,§|| Michael L. Steinberg, MD,*
and Christopher R. King MD, PhD*

 846R0’s, 407 Urologists Surveyed
* High Risk Prostate Cancer

American Journal of Clinical Oncology = Volume 00, Number 00, Bl 2017 Discord in Postoperative Radiation
A Preferred Postop RT Strategy B Is adjuvant RT underutilized?
80% B80%
70% - B Radiation Oncologists 70% - Ml Radistion Oncologists
o | B Urologists . B Urologists
50% - 50% -
40% -
30%
20% -
10% -
% -
Adjuvant RT Early Salvage RT  Delayad Salvage RT Yes No, itisutilized No, it is overutilized
(PSA <0.2) (PSA>0.2) appropriately

Kishan A et al, Am J Clin Oncol. 2017 Mar 15



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



Meta level considerations: Bird’s Eye View

e |s There Discordance Between
Data/Guidelines and Clinical Practice?

“Everyone is entitled
to his own opinion,
but not his own
facts.”

-Daniel Patrick
Movynihan (former US
Senator)

.

e 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

e 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?
eal

European Association of Urology EUROPEAN UROLOGY 71 (2017) 886-893

100 T
Long-term Impact of Adjuvant Versus Early Salvage Radiation . = :
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* Adjuvant RT vs. early Salvage RT
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T[ Freedom from biochemical failure

Patients Free From Biochemical Failure, %

Retrospective Adjuvant vs. Early Salvage?

JAMA Oncology | Original Investigation

Comparison Between Adjuvant and Early-Salvage
Postprostatectomy Radiotherapy for Prostate Cancer
With Adverse Pathological Features

William L. Hwang, MD, PhD; Rahul D. Tendulkar, MD; Andrzej Niemierko, PhD; Shree Agrawal, BS; Kevin L. Stephans, MD; Daniel E. Spratt, MD;
Jason W. Hearn, MD:; Bridget F. Koontz, MD; W. Robert Lee, MD, MEd, MS; Jeff M. Michalski, MD; Thomas M. Pisansky, MD; Stanley L. Liauw, MD;
Matthew C. Abramowitz, MD; Alan Pollack, MD, PhD; Drew Moghanaki, MD, MPH; Mitchell S. Anscher, MD; Robert B. Den, MD;

Anthony L. Zietman, MD; Andrew J. Stephenson, MD; Jason A. Efstathiou, MD, DPhil

IMPORTANCE Prostate cancer with adverse pathological features (ie, pT3 and/or positive
margins) after prostatectomy may be managed with adjuvant radiotherapy (ART) or
surveillance followed by early-salvage radiotherapy (ESRT) for biochemical recurrence.
The optimal timing of postoperative radiotherapy is unclear.

[B] Freedom from distant metastases
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Original Report

Practical Radiation Oncology (2017) 7, e125-¢133

Long-term results of adjuvant versus early
salvage postprostatectomy radiation: A large

www.practicalradonc. org

single-institutional experience

Daniela L. Buscariollo MD 2, Michael Drumm BA®, Andrzej Niemierko PhD®,
Rebecca H. Clayman BS ©, Sigolene Galland-Girodet MD ¢,

Danielle Rodin MD, MPH ¢, Adam S. Feldman MD, MPH f,

Douglas M. Dahl MD, Francis J. McGovern MDf, Aria F. Olumi MDf,

Alec Eidelman BS 9, William U. Shipley MD, FASTRO ",

Anthony L. Zietman MD, FASTRO b Jason A. Efstathiou MD, DPhil >*

ART

1.004 1.00
| i
\ g2
@ 0751 gg 075
52 25
== | 38
£ 0504 EZ 0501
7 28
&g | ART 10-yr FFBF 72.7% [95%CI: 61.8-80.9%] £ 5 ART 10-yr FFADT 90.4% (95%Cl: 82.5-94.8%)
D go54 ¢ Events: 29 (19%) g g 0.2 Events: 12 (8%)
| ESRT 10-yr FFBF 49% [95%CI: 39.5-57.9%) cE ESRT 10-yr FFADT 78.6% [95%C1: 70.4-84.7%]

Events: 45 (30%)
0.00-|Log-rank test: P = 0.0001

Events: 83 (56%)
{Log-rank test: P < 0.0001

124 168 0 24 48 72 96 120 144

24 48 72 96 120 168
Time from surgery (months) Time from surgery (months)
1.00 — 1.00
0.75 0.754
a2
3 ]
o
£ 050 2 0504
3
§E &
&g ART 10-yr FFDM 96.3% [95%C1: 90.5-98.6%) 3 ART 10-yr 05 100% [95%C1: n/a]
© 025 Events: 6 (4%) 0.25- Events: 6 (4%)
ESRT 10-yr FFDM 90.4% (95%Cl: 84-94.3%) ESRT 10-yr OS 98.6% [95%Cl: 94.5-99.7%)
Events: 20 (13%) Events: 6 (4%)
0.00-|Log-rank test: P = 0.02 0.00-|Log-rank test: P = 0.50
0 24 & 144 168 o 24 120 144 168

8 72 9% 120 8 72 9%
Time from surgery (months) Time from surgery (months)

Pract Radiat Oncol. 2017 Mar - Apr;7(2):e125-e133



Meta level considerations

* Arguments for Delaying

— Reduce Toxicity and Im

Early Postoperative Radiotherapy is Associated with Worse
Functional Outcomes in Patients with Prostate Cancer

Emanuele Zaffuto, Giorgio Gandaglia, Nicola Fossati, Paolo Dell’Oglio,
Marco Moschini, Vito Cucchiara, Nazareno Suardi, Vincenzo Mirone, Marco Bandini,
Shahrokh F. Shariat, Pierre |. Karakiewicz, Francesco Montorsi and Alberto Briganti*

Fro son of

) Raffanle, Misr

Purpose: The effect of time between radical prostatectomy and radiation therapy
on postoperative functional outcomes is still unclear in patients with surgically
managed prostate cancer. We hypothesized that a shorter time between radical
prostatectomy and radiotherapy might be associated with worse functional re-
covery rates after radical prostatectomy

Materials and Methods: We retrospectively evaluated 2,190 patients treated
with radical prostatectomy and stratified according to radiotherapy schedule
(adjuvant radiotherapy, salvage radiotherapy, no radiotherapy). We examined
recovery rates for erectile function and urinary function according to adjuvant
mdiotherapy, salvage mdiotherapy and no radiotherapy, and according to time
from surgery to radiotherapy. Cox regression analyses were used to evaluate the
impact of these predictors on functional outcomes.

Results: Median followup was 48 months, The 3-year erectile function recovery
mtes were 35.0%, 29.0% and 11.6% in patients who recaived no radiotherapy,
salvage radiotherapy and adjuvant radiotherapy, respectively (p <0.001), and

“ PO a e fan mie s

e a P L

J Urol. 2017 Mar;197(3 Pt 1):669-675
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Health-Related Quality of Life Results in Pathologic Stage C
Prostate Cancer From a Southwest Oncology Group Trial
Comparing Radical Prostatectomy Alone With Radical
Prostatectomy Plus Radiation Therapy

Carol M. Moinpour, Katherine A. Hayden, Joseph M. Unger, Ian M. Thompson Jr, Mary W. Redman,
Edith D. Canby-Hagino, Betsy A. Higgins, Jerry W. Sullivan, Dianne Lemmon, Sheila Breslin,
and E. David Crawford

Purpose
To compare short-and long-term effects of adjuvant treatment versus observation after surgery on

health-related quality of life (HRQL) of prostate cancer patients.

Patients and Methods . . ‘
The Southwest Oncology Group (SWOG) intergroup trial compared radical prostatectomy (RP) plus

observation versus RP plus adjuvant radiation therapy (RT). Two-hundred seventeen of 425
therapeutic trial patients were eligible and registered to the HRQL study. Patients completed the
SWOG Quality of Life Questionnaire (emotional, physical, social, and role function; general
symptom status; treatment/disease-specific symptoms; and global HRQL [GHRQL]) at baseline, 6
weeks, 6 months, and annually for 5 years. Prespecified outcomes were three genitourinary
symptoms (bowel function tenderness, frequent urination, and erectile dysfunction [ED]) and
measures of physical and emotional function. Adjustments were made for the baseline score.

SWOG 8794

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



Moinpour et al, SWOG 8794

e 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
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 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 RT—> Prostate cancer has a long
natural hx

— What is the NNT?

Overall Survival SWOG 8794, 15 year update

S

~—

NNT, T3dz adjuvant RT to

prevent 1 death, at f/u of 12.6
AR yrs> 9.1

0% o o ! g“-‘ 1

0 20
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NNT Source
Triple abx therapy to eradicate H.pylori infxn 1.1 Medscape
Acute otitis media, antibiotics for resolution of 7 J Pediatr. 1994
sx’s in 1-2wks Mar;124(3):355-67.
AGjiPgntR¥ith pheO&R -oiRr degth frBOISHiRI dte 29.22 J Naf WaHcenddate 2006
prevem2iiies BPEavoubsedu¥noMdstSctomy ' May? o286 0@) et 84 -90.
In pts with CAD, simvastatin for Syrs to 30 Eur Heart J 2001
prevent 1 death Aug;22(15):1307-1
Flu vaccine to prevent 1 case of Influenza for 43 Vaccine. 2004 Jun
people aged 65 and older 2;22(17-18):2192-8.
Vaccination to prevent 1 case of invasive 5706 Mooney et al. BMC

pneumococcus

Infect. Dis. 8: 53




NCCN

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

National
Comprehensive

NCCN Guidelines Version 2.2018
Prostate Cancer

Cancer
Network®

HIGH OR VERY HIGH RISK GROUP

EXPECTED

PATIENT
SURVIVAL

>5y —»

INITIAL THERAPY ADJUVANT THERAPY

b
— EBRT® + ADTf (2-3 y; category 1)22 >

ActiveS il

——» EBRT® + brachytherapy® + ADT (1-3 y; category 1)

—_—

Adverse feature(s) and no lymph node metastases:"
EBRT®

or

Observationt

L » RPS + PLND" No adverse features or lymph node metastases —»|

Undetectable PSA
after RP or PSA
nadir" after RT

g

PSA persistence/
recurrence®Y

LymPh node metastasis:

ADT' (category 1) + EBRT® (category 2B)
or

Observation!

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

philosophically, ok after RP?

Imp(;;d:‘ubz,a % |
.'. v b4 ‘?(’_ » > ;
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How To Define early Salvage RT?

* Early Salvage RT:
— je: 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



Salvage radiotherapy with or without short-term hormone
therapy for rising prostate-specific antigen concentration
after radical prostatectomy (GETUG-AFU 16): a randomised,
multicentre, open-label phase 3 trial

Christian Carrie, Ali Hasbini, Guy de Laroche, Pierre Richaud, Stéphane Guerif, Igor Latorzeff, Stéphane Supiot, Mathieu Bosset,
Jean-Léon Lagrange, Véronique Beckendorf, Francois Lesaunier, Bernard Dubray, Jean-Philippe Wagner, Tan Dat N'Guyen, Jean-Philippe Suchaud,
Gilles Créhange, Nicolas Barbier, Muriel Habibian, Céline Ferlay, Philippe Fourneret, Alain Ruffion, Sophie Dussart

Summary

Background How best to treat rising prostate-specific antigen (PSA) concentration after radical prostatectomy is an
urgent clinical question. Salvage radiotherapy delays the need for more aggressive treatment such as long-term
androgen suppression, but fewer than half of patients benefit from it. We aimed to establish the effect of adding
short-term androgen suppression at the time of salvage radiotherapy on biochemical outcome and overall survival in
men with rising PSA following radical prostatectomy.

>%®

Lancet Oncol 2016; 17: 747-56

Published Online

May 6,2016
http://dx.doi.org/10.1016/
51470-2045(16)00111-X

e Phase 3 RCT conducted in 43 French Centers

* Lancet, June 2016

Syr PFS

“66Gy

Salvage RT alone

62%

RP 743pts

A 4

69 Salvage RT + ADT
*66Gy +6mos LHRH agonist 8 O%

DT RLO0OTZ2» W

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



Events/patients (n/N) Hazard ratio (95% Cl)
Radiotherapy  Radiotherapy plus goserelin
Age
=65 years 60/158 31125 o 0-59 (0:38-0-91)
=65 years 78/215 471244 i 0-46 (0-32-0-66)
Risk group
Low risk 30/115 12/106 - 0-40 (0-20-0.77)
High risk 108/258 661263 —_—.-— 0-51 (038-070)
Type of radiotherapy
3DCRT 133/355 76/354 —a— 0-50 (0-38-0-67)
IMRT 5/18 2/15 < »  040(0-08-2-08)
PSA at baseline*
=0-5pg/L 94/305 53/284 = 0-55(0-39-0-77)
=05 pg/L 43/66 24/83 < & 0-32(0-19-053)
PSA at baseline*
=1pg/L 121/345 69/346 —— 0-50 (0-37-0-68)
=1pg/L 16/26 821 < . 0-46 (0-20-1-09)
PSA doubling time*
=6 months 91/276 53/270 = 0-53 (0-38-0-75)
<6 months 47197 25/99 & 0-42 (0-26-0-68)
Presurgery PSA
<10 pg/L 58/189 40/190 - 0-62 (0-42-0.93)
=10 pg/L 36/92 23/102 - 0.55 (0-33-0.93)
All patients 138/373 781369 — 0-50 (0-38-0-66)
T T T T 1 1
02 03 04 05 06 07 1 2
+“— —>
Favours radiotherapy plus goserelin Favours radiotherapy

e Subgroup Analysis showed universal benefit

Carrie et al, Lancet Oncol. 2016 Jun;17(6):747-56
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NRG Oncology/RTOG 96-01 Plenary Session of ASTRO, 2015

A Phase lll trial in patients following Radical Sa n Anton iO, TX

Prostatectomy (RP) with pT2-3, pNO
prostate cancer and elevated PSA levels:
Anti-Androgen Therapy (AAT) with
Bicalutamide during and after salvage
Radiation Therapy (RT) compared to
Placebo + salvage RT.

* Phase 3 double-blind RCT

e 761pts w Salvage RT +/-24mos bicalutamide
Arm | Arm 2

Control P
10yr OS 82% 78% .04
10yr mets 11% 19% .005

Cardiac gr3+events

gynecomastia

Shipley et al, ASTRO 2015, Plenary Session



Middle Ground(s)
* Improved Risk Adapted Approaches?

— Integrating Molecular Imaging

» 1BF-choline PET

» 11C-acetate PET

» %8Ga-Prostate Specific Membrane Antigen PET
— Utilizing Genomic Biomarkers

* ie: Decipher, Oncotype, Prolaris
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Follow-up, years 7 10 10 8
Biochemical RFS, all 81 73 68 76
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Pathologic Stage
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60%
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2 O 1 6 Estimated New Cases

Males Females

Prostate 180,890 21% Breast 246 660 29%

Lung & bronchus 117,920 14% Lung & bronchus 106,470 13%

Colon & rectum 70,820 8% Colon & rectum 63,670 8%

Urinary bladder 58,950 7% Uterine corpus 60,050 7%
Melanoma of the skin 46,870 6% Thyroid 49350 6%
Non-Hodgkin lymphoma 40,170 5% Non-Hodgkin lymphoma 32,410 4%
Kidney & renal pelvis 39,650 5% Melanoma of the skin 29,510 3%
Oral cavity & pharynx 34,780 4% Leukemia 26,050 3%
Leukemia 34,090 4% Pancreas 25,400 3%

Liver & intrahepatic bile duct 28,410 3% Kidney & renal pelvis 23,050 3%
All Sites 841,390 100% All Sites 843,820 100%

Estimated Deaths

Males Females

Lung & bronchus 85,920 27% Lung & bronchus 72,160 26%

Prostate 26,120 8% Breast 40,450 14%

Colon & rectum 26,020 8% Colon & rectum 23,170 8%

Pancreas 21,450 7% Pancreas 20,330 7%

Liver & intrahepatic bile duct 18,280 6% Ovary 14,240 5%
Leukemia 14,130 4% Uterine corpus 10,470 4%

Esophagus 12,720 4% Leukemia 10,270 4%

Urinary bladder 11,820 4% Liver & intrahepatic bile duct 8,890 3%
Non-Hodgkin lymphoma 11,520 4% Non-Hodgkin lymphoma 8,630 3%
Brain & other nervous system 9,440 3% Brain & other nervous system 6,610 2%
All Sites 314,290 100% All Sites 281,400 100%

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



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

Findings at Progression-free Progression-free
Prostatectomy risk at 4 years risk at 10 years

Organ-confined 97.8% 84.7%
Focal capsular 91.2% 67.7%

@ | penetration
Established capsular 77.8% 58.4%
penetration

P 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

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



Post-RPE Nomogram Predicting 10yr
Progression-Free Probability
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radical prostatectomy
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Stephenson et al,. J Clin Oncol 2005; 23:7005



e So What?

— Biochemical failure = clinical significant?

e Patient Selection

— Key: selecting post prostatectomy patients who
will/have failed
* Locally = radiotherapy
 Distantly = systemic therapy

— Variety of factors used to help make
determination



