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Learning Objectives

* Upon completion of this activity, attendees should be able to do the
following:

* Treat all risk groups, including oligometastatic prostate cancer,
with radiation when appropriate.

 Utilize androgen deprivation therapy with radiation for prostate
cancer when appropriate.

* Deliver hypofractionated radiation for prostate cancer when
appropriate
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Outline

* Bladder cancer

e Seminoma

* Renal cell carcinoma

° Prostate cancer I W|“ try to fOCUS
on NEW data in

2020-2021

* Early stage (low & intermediate risk)
* High risk/locally advanced

* Salvage therapy after RP or RT

* LN+

* Metastatic
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GU Cancer Incidence 2020

ESTIMATED NEW CASES

Genital system

Uterine cervix

Uterine corpus

Ovary

Vulva

Vagina & other genital, female

Prostate

Testis

Penis & other genital, male
Urinary system

Urinary bladder

Kidney & renal pelvis

Ureter & other urinary organs

BOTH SEXES

317,260
13,800
65,620
21,750

6,120
6,230

2,200
159,120

C 37505

3,970

Siegel CA Cancer J 2020
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MALE

203,740

191,930
9,610
2,200

110,230
62,100
45,520

2,610

FEMALE

113,520
13,800
65,620
21,750

6,120
6,230

48,890
19,300
28,230

1,360

ESTIMATED DEATHS

BOTH SEXES

67,830
4,290
12,590
13,940
1,350
1,450
33,330
440
440
33,820
17,980
14,830
1,010

MALE

34,210

33,330
440
440

23,540
13,050
9,860
630

FEMALE

33,620
4,290
12,590
13,940
1,350
1,450

10,280
4,930
4,970

380
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GU Cancer Incidence 2020

Estimated New Cases

Males Females

191,930 21% Breast 276,480 30%

Lung & bronchus 116,300 13% Lung & bronchus 112,520 12%

Colon & rectum 78,300 9% Colon & rectum 69 650 8%

62,100 7% Uterine corpus 65,620 7%
Melanoma of the skin 60,190 7% Thyroid 40,170 4%
@ & rena@ 45,520 9% Melanoma of the skin 40,160 4%
Non-Hodgkin lymphoma 42 380 5% Non-Hodgkin lymphoma 34 860 4%
Oral cavity & pharynx 38,380 4% @ & renal@ 28,230 3%
Leukemia 35470 4% Pancreas 27,200 3%

Pancreas 30,400 3% Leukemia 25,060 3%

All Sites 893,660 100% All Sites 912,930 100%

Siegel CA Cancer J 2020

3y @RTendulkarMD 2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021 3 #Refresher21



NCCN 2021: Bladder Cancer

* Clinical stage Il-1ll: Neoadj Chemo + RCx OR TURBT + ChemoRT

L 4 @RTendulkarMD

CLINICAL
STAGING®

Stage IIIA
(cT3, NO;
cTda, NO; [
cT1-T4a,

N1)
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ADDITIONAL

WORKUPP

* Abdominal/
pelvic CT or
MRIP:S if not
previously
done

* Chest imaging

* Bone scan
if clinical
suspicion or
symptoms
of bone
metastases

-

PRIMARY TREATMENT

Neoadjuvant cisplatin-based
combination chemotherapy‘ followed
by radical cystectomy®Y (category 1)

or —_—
Cystectomy alone for those not
eligible to receive cisplatin-based
chemotherapyY
No
or —_—
Reassess tumor
Concurrent tumor
chemoradiotherapy!-"'W:X status 2-3
(category 1) months after
treatment” Tumor —=|
or
Non-cystectomy No _
candidates: Reassess tumor
* Concurrent tumor
chemoradiotherapy status 2-3
(preferred, category 1)%V| |months after
v
treatment Tumor

or
*RTY

ADJUVANT TREATMENT

Based on pathologic risk (pT3-4
or positive nodes or positive
margins), consider adjuvant
cisplatin-based chemotherapy!
or consider adjuvant RTY
{category 2B) if no neoadjuvant
treatment given

Observation

If Tis, Ta, or T1, consider
intravesical BCG/

or

Surgical consolidation®

or

Treat as metastatic disease (BL-10)

Observation >

Systemic therapy!

or

TURBT

and

Best supportive care

Yy #Refresher21



Executive Summary of the American Radium
Society Appropriate Use Criteria for Radiation

C h e m O ra d i ati O n fo r M I BC Treatment of Node-Negative Muscle Invasive

Bladder Cancer

* General paradigm
if recurrent

I Maximal TURBT I‘ I Chemo-RT I ‘ I Surveillance I _I Salvage Cx

* Eligibility: cT2-T4 NO MO, good bladder function

* Hydronephrosis = high risk for failure (but not absolute contraindication)

* Multidisciplinary evaluation is critical

Dinh JROBP 2021
Yy #Refresher21
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Executive Summary of the American Radium

: : Society A iate Use Criteria for Radiati
Chemoradiation for MIBC Treatment of Node-Negative Muscle Invasive

Bladder Cancer

* Concurrent cisplatin-based chemo (or 5-FU/MMC or gem)

» Consider carbogen or nicotinamide if not chemo candidate (rather than RT
alone)

* RT dose 60-66 Gy @ 2 Gy/fraction

* Either continuous course or split course with cystoscopic evaluation
* Either IMRT or 3D appropriate

* Nodal radiation is optional
e <10% nodal failure in BC2001 & TROG trials

Dinh IJROBP 2021
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What’s new? 55 Gy in 20 now preferred in U.K.

* Meta-analysis of 782 patients (BC2001 and BCON trials)
* Either 64 Gy/32 or 55 Gy/20 were allowed on trial (not randomized)
* 55 Gy/20 non-inferior (lower iLRR and similar toxicity)

55 Gy in 64 Gy in Adjusted HR (95% CI)
20 fractions 32 fractions
(n/N) (n/N) 100+
Invasive locoregional control :
BC2001 31/174 67/275 ——a— 067 (0-42 to 1-06) = 84
BCON 73217 38/94 S 077 (0:50t0 119) T
Combined 104/391 105/369 —a— 071(0-52t0 0-96) S eol
| =
8
Overall survival 7
| S 40
BC2001 127/174 196/275 —— 093 (07310 119) 2
3 E Invasive locoregional control at 3years (95% CI)
BCON 156/217 71194 e 078 (0-58 10 1:05) 4 — BC2001 b4 Gy in 32 fractions: 74-2% (67-9-79-4)
Combined 283/301 267/369 -—mt 0-87 (072 to 1.06) E 209 - BC200155 Gy in 20 fractions: 77-5% (69-5-83-6)
‘ : : i —— BCON 64 Gy in 32 fractions: 56-2% (45-2-65.8)
04 06 08 1.0125 -—--- BCON 55 Gy in 20 fractions: 63-5% (56-3-69-9)
+<— —» 0 T T T T 1
Favours 55 Gy Favours 64 Gy 0 1 2 3 4 5
in 20 fractions in 32 fractions

Choudhury Lancet Oncol 2021
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NCCN 2021: Seminoma

Stage I: LN negative Stage II: LN positive

CLINICAL PRIMARY TREATMENTP
CLINICAL PRIMARY TREATMENTP STAGEX . ) -
STAGE !'\'_T to include para-aortic and ipsilateral |
iliac lymph nodes to a dose of 30 Gy*®
Stage N
A° Ter
Surveillance for pT1—pT3 tumors Primary chemotherapy:?
(strongly preferred) BEPPD for 3 cycles or EP for 4 cycles
or Primary chemotherapy (preferred):3@
BEPYD for 3 cycles or EP for 4 cycles
Stage __ _ |Single-agent carboplatin®' I‘T’Eaﬂe - |OF
1A, 1B (AUC=T x 1 cycle or AUC=T x 2 cycles) RT in select non-bulky (33 cm) cases

to include para-aortic and ipsilateral |—
iliac lymph nodes to a dose of 36 Gy®

or
Prlmary chemotherapy: 32
. BEP b¥or 3 cycles (category 1
RTS (20 Gy or 25.5 Gy)t Good risk? —> yeles (category 1)
EP for 4 cycles (category 1)
Stage
ne, my <
Prlmary chemotherapy:#?
Intermediate BEPPD for 4 cycles (category 1)
risk*.? or
VIP for 4 cycles
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Seminoma

* Stage | = surveillance preferred
* If unreliable for follow up, carbo x 1 or PA strip 20 Gy/10

* If patient recurs in RPLNs (15-20% risk), treat as stage |l
* Modified dogleg 20 Gy = boost involved LN (30 Gy if IlA, 36 Gy if IIB)
* If bulky >~3 cm = combo chemo s s s s
(BEP x 3 or EP x 4) Y i

Critical Review

Radiotherapy Treatment Planning for Testicular
Seminoma

Richard B. Wilder, M.D., M.S., M.B.A.,* Mark K. Buyyounouski, M.D., M.s.,'
Jason A. Efstathiou, M.D., D.Phil.," and Clair J. Beard, M.D.}

Wilder IJROBP 2012
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NCCN 2021: Renal Cell Carcinoma

National

comprehensive NCCN Guidelines Version 2.2021

NCCN Guidelines Index

Table of Contents
NCCN Kidney Cancer Discussion
INITIAL WORKUP STAGE PRIMARY TREATMENTY ADJUVANT FOLLOW-UPF
Partial hrect TREATMENT (category 2B)
artial nephrectomy
(preferred)
HapP AL
* Ablative techniques . .
+ CBC with differential, h
comprehensive metabolic Stagel_ _ zrctive surveillance T e re IS n O m e nt I o n
panel, LDH (T1a) or
s Urinalysis Radical hrect . f d Q Q Q Cc
* Abdominal £ pelvic CT or Radical nephrectomy\ —» Surveillanca® ——— of radiation in NCCN
MR not indicated or
. Che_sii x-ray feasible) i 1 i
« If clinically indicated I ney gU| e Ines
» Bone scan, Partial nephrectomy
» Brain MRI? or
» Chest CT Stage | Radical nephrectomy f
Suspicious_ | » Consider core needle (T1b) or exce pt o r t re at m e nt
mass bLOPSV (F;?']A not Active surveillance Follow-up Relapse or
adequate (in select patients) - — | Progression, f
« If urothelial carcinoma . Clinical trial See KID-B See KID-3 0 m eta Sta SeS
suspected (eg, central Partial nephrectomy . or - s
mass), consider urine Stage Il =~jor Surveillancee
cytology, ureteroscopy or Radical nephrectomy )
percutaneous biopsy Clear cell histology:
+ If multiple renal masses, Clinical trial (preferred)
=46 y, or family history, or |
consider genetic Radical nephrectomy Surveillance®
evaluation. See Hereditary Stage Il or or L
Renal Cell Carcinemas Partial nephrectomy, Adjuvant sunitinib
(HRCC-1) if clinically indicated (category 3)
Non-clear cell histology:|
Stage |V— See KID-2 Surveillance®

L 4 @RTendulkarMD
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SBRT for RCC

Consensus statement from the IROCK for primary renal cell carcinoma CONSENSUS STATEMENT

Table 2. Dose prescription details by individual institution.

Dosimetric Institution
parameter gy NIRS UHSCC ECC Ki HMH PMCC vy
Number of 2 >3 1 1 >3 >3 2 >3
dose/fraction
Schedules
Dose/ 36 Gy in 3 fractions 64-80GyEin 54 Gyin 25Gyin 45 Gy in 3 fractions 40-50Gyin 26Gyin 40-70 Gy in
fractionation 48 Gyin 3 fractions 12fractions 3fractions 1 fraction 50Gyin 5 fractions 5fractions 1fraction 10 fractions
50 Gy in 10 fractions 42Gyin
56 Gy in 8 fractions 3 fractions
Objective 67% 100% 75% 70% 67% 80-90% 80% 80-90%
prescription
isodose
Days between Consecutive Consecutive 1day NA 2 days 1 day n/aor 1 day
fractions 1 day
BIDMC: Beth lsrael Deaconess Medical Center; ECC: European Cyberknife Center; HMH: Houston Methodist Hospital; ITV: Internal target volume; KI: Karolinska Institute;
MIRS: Mational Institute of Radiclogical Sciences; OAR: Organ at risk; PMCC: Peter MacCallum Cancer Center; PTV: Planning target volume; UHSCC: University Hospitals Seidman
Cancer Center; UY: University of Yamanashi.

Siva Future Oncol 2016
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S B RT fo r RCC Pooled Analysis of Stereotactic Ablative Radiotherapy for

Primary Renal Cell Carcinoma: A Report From the International
Radiosurgery Oncology Consortium for Kidney (IROCK)

* Increasing data for primary renal SBRT from IROCK consortium
* 4y LC 97.8%, Gr 3-4 toxicity 1.3% C 1w D oo
e 1vs.>1 fraction = similar LC

o
S

®

o

601 601

404 404

Local Control (%)
Distant Control (%)

204 20
=1 Fraction
04=>1 Fraction p=0.439 od" >1 Fraction p=0.013

] Time (Years) B Time (Years)

* SBRT for RCC oligometastases also promising
e Opportunity for synergy with immunotherapy?

Stereotactic ablative radiation therapy for oligometastatic renal
cell carcinoma (SABR ORCA): a meta-analysis of 28 studies

Siva Cancer 2018. Zaorksy Eur Urol Foc 2019.
y @RTendulkarMD
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Prostate Cancer

* Buckle up...

* Early stage (low & intermediate risk)
* High risk/locally advanced

e Salvage therapy after RP or RT

* LN+

* Metastatic
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Molecular/
i i i . fg Germline Biomarker | Initial
Risk Group | Clinical/Patheologic Features Imaging Testing® Analysis of | Therapy
Tumor*®
H_i:g? all of the following:
«Tlc
» Grade Group 1 I??canrrhnentcclned
Very low? = PSA <10 ng/mL = Consider confirmatory prostate biopsy + mpMR to it farmi meg Y Mot indicated | See PROS-3
. Zeﬁuar&r TJC‘;T:S{ F:r?::taalztﬁ#lgrﬁg r?ﬂagmnsgwmms positive, establish candidacy for active surveillance 5 egﬂPSRDS-1
+ PSA density <0.15 ng/mL/g
H%? ia_:!zc::]f the following but does not qualify for very low nisk: E{fa;:mrrﬁ;}%ed Consider if life
Low? - Grade Group 1 » Consider cnrrﬁrrnalu}r prostate biopsy + mpMRI to Filive & expectancy | See PROS-4
- PSA <10 ng/mL establish candidacy for active surveillance Ses PROS-1 210y
Has all of the = Consider confirmatory prostate biopsy + mpMRI to
Has all of the following: following: establish c_angﬁlidacy for active surveillance ﬁ?gm"ﬁ;dmm
» No high-risk group Favorable | * 1IRF - Bone imaging - not recommended for staging tmor” | Considerflife
features ravorable » Grade Group 1 + Pelvic + abdominal imaging'- recommended if . pos e expectancy See PROS-5
- No very-high-risk intermediate § 5 nomegram predicts >10% probability of pelvic lymph 'nmdgﬂﬂ”mb”fﬂﬂﬂ =210y
group features » <50% biopsy node involvement EEEB%
Intermediate® | . 135 one or more cores positive® | + If regional or distant metastases are found, see PROS-6
factors (IRF): the following: : E‘;I"‘? 'm:’%:j"gh:%mmm?"qg 12 anddpgafnn ngiml | ?ﬁﬁﬁﬁmw Consider if life
» T2b-T2c Unfavorable | +2or3IRFs * Felvic + abdominal iImaging - recommended positive or expectancy _
» Grade Group 2 or 3 | intermediate | * Grade Group 3 nomegram predicts >10% probability of pelvic lymph intraductalleribriform 10 y See PROS-6
» PSA 10-20 ng/mL » = 50% biopsy nDde; |nvnhemnt histology
cores positive = If regional or distant metastases are found, see PROS-8 Sea PROS-1
Has no very-high-risk features and has exactly one high-risk . .
feature: - Bone imaging™: recommended Consider if life
High «T3a OR - Pelvic £ abdominal imaging: recommended Recommended EXFEC.FJIE}' See PROS-T
. grSafeE%rE;E 4L0f Grade Group 5 OR = If regional or distant metastases are found, see PROS-8
] - m
Has at least one of the following: Bone Ch
Very high Prim;;r iy Gleason pattern 5 . Peh?clT?J%:jngﬁirrl?;?m;@;ngi' recommended Recommended Not routinely See PROS-7
ry ‘e - ) - recommended | ==+
. 24Dr 3 hlgh—ﬁfgﬁr&ﬁ Aot - If regional or distant metastases are found, see PROS-8
= =4 cores w roup 4 or

L 4 @RTendulkarMD
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NCCN 20

21: Very Low Risk

VERY-LOW-RISK GROUP

EXPECTED
PATIENT
SURVIVALK

>20y <—

10-20y! —»

<A0yd—»

INITIAL THERAPY ADJUVANT THERAPY

Active surveillance (preferred)™

* Consider confirmatory prostate biopsy with or without mpMRI to establish candidacy
for active surveillance”

* PSA no more often than every 6 mo unless clinically indicated

* DRE no more often than every 12 mo unless clinically indicated

+ Repeat prostate biopsy no more often than every 12 mo unless clinically indicated

+ Repeat mpMRI no more often than every 12 mo unless clinically indicated

EBRT® or brachytherapy® >
Adverse feature(s):"s ‘

EBRT® + ADT!
or
Radical prostatectomy (RP)P < Observation? ‘

No adverse features

A

\J

Active surveillance™

* Consider confirmatory prostate biopsy with or without mpMRI to establish candidacy
for active surveillance"

* PSA no more often than every 6 mo unless clinically indicated

* DRE no more often than every 12 mo unless clinically indicated

+ Repeat prostate biopsy no more often than every 12 mo unless clinically indicated

+ Repeat mpMRI no more often than every 12 mo unless clinically indicated

Has all of the following:

*Tic

« Grade Group 1

* PSA <10 ng/mL

« Fewer than 3 prostate biopsy fragments/cores positive,
<50% cancer in each fragment/core

+ PSA density <0.15 ng/mUg

Observationd

Y
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Has all of the following but does not qualify for very low risk:
«T1-T2a

NCCN 2021: Low Risk PEACIO gt

LOW-RISK GROUP

EXPECTED INITIAL THERAPY ADJUVANT THERAPY
PATIENT
SURVIVALK

Active surveillance (preferred)™

* Consider confirmatory prostate biopsy with or without mpMRI and with or without
molecular tumor analysis! to establish candidacy for active surveillance"

s PSA no more often than every 6 mo unless clinically indicated

s DRE no more often than every 12 mo unless clinically indicated

s Repeat prostate biopsy no more often than every 12 mo unless clinically indicated¥

s Repeat mpMRI no more often than every 12 mo unless clinically indicated

210y EBRT® or brachytherapy® >
Adverse feature(s):"*
EBRT® x ADT! .
or
Observationt
RPP
No adverse features

<10 y! ———» Observation®

Y
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Has all of the
following:

NCCN 2021: Favorable Intermediate Risk  |:&5 o

or2
+ <50% biopsy
cores positive®

FAVORABLE INTERMEDIATE-RISK GROUP

EXPECTED INITIAL THERAPY ADJUVANT THERAPY
gﬁE\Ef”fLL" » T2b-T2c
Active surveillance™ » Grade Group 2 or 3
» Consider confirmatory prostate biopsy with or without mpMRI and with or without » PSA 10-20 ngme
molecular tumor analysis! to establish candidacy for active surveillance"
* PSA no more often than every 6 mo unless clinically indicated >

* DRE no more often than every 12 mo unless clinically indicated
+ Repeat prostate biopsy no more often than every 12 mo unless clinically indicatedV
* Repeat mpMRI no more often than every 12 mo unless clinically indicated

>10y EBRT® or brachytherapy alone® >
Adverse feature(s) and no Undetectable PSA
lymph node metastases:™® after RP or PSA
EBRT? + ADT! nadir" after RT
or

Observationd

RPP + PLND if predicted No adverse features or

probability of lymph node lymph node metastases

metastasis 22%
Lymph node metastasis: PSA persistence/
ADTYZ (category 1) £ EBRT? recurrence*Y
(category 2B)
or

Observation9-22

Y

EBRT" or brachytherapy alone®

5-10 yd <
Observation (preferred)d

Y
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NCCN 2021: Unfavorable Intermediate Risk

UNFAVORABLE INTERMEDIATE-RISK GROUP

EXPECTED INITIAL THERAPY ADJUVANT THERAPY

PATIENT

SURVIVALK Adverse feature(s) and no lymph node metastases:"S
EBRT® + ADT!

or
Observationd

Undetectable PSA
after RP or PSA
nadirV after RT

RPP = PLND if predicted
probability of lymph
node metastasis 22%

No adverse features or lymph node metastases—»

Lymph node metastasis:
ADTYZ (category 1) £ EBRT? (category 2B)

or
Observationt-28 PSA persistence/
recurrence*Y

EBRT? + ADT! (4-6 mo) |
or
EBRT? + brachytherapy® * ADT! (4-6 mo) |

>10 ybb

5-10 yd

L ]

Observation (preferred)d

Has one or more of
the following:
«2or3IRFs

» Grade Group 3

« = 50% biopsy =
cores positive

» T2b-T2cC

» Grade Group 2 or 3
» PSA 10-20 ng/mL

Yy #Refresher21
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Has no very-high-risk features and has exactly one high-risk
feature:

+T3a OR

« Grade Group 4 or Grade Group 5 OR

NCCN 2021: High Risk & VHR ===

Has at{_iast one of the following:

« Primary Gleason pattern 5
* 2 or 3 high-nisk features
« >4 cores with Grade Group 4 or 5
HIGH- OR VERY-HIGH-RISK GROUP
EXPECTED INITIAL THERAPY ADJUVANT THERAPY
PATIENT
SURVIVALK
EBRT? + ADT! (1.5-3 y; category 1) .
+ docetaxel (for very high risk only) Undetectable
PSA after RP
or PSA nadir¥
after RT
EBRT? + brachytherapy® + ADT!(1-3 y; category 1 for ADT) >
>*5yor "
symptomatic Adverse feature(s) and no lymph node metastases:"*
EBRT°+ ADT!
or
Observationt
RPP + PLND®¢ No adverse features or lymph node metastases——|  PSA persistence/
recurrence*Y
Lymph node metastasis: ‘
ADTY (category 1) £ EBRT? (category 2B) .

or
Observation9-32

. 4 @RTendulkarMD 2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021 Y #Refresher21




Early Stage Prostate Cancer

* First decision: to treat or not (AS vs. curative therapy)
* Factors to consider:
* Aggressiveness of the prostate cancer
 Life expectancy
* Patient’s goals & willingness for AS

* Second decision: which method?
* Factors to consider:
* Pre-existing medical conditions & relative contraindications
* Baseline GU/GI/sexual function
* Quality of life after treatment
e Cost & convenience
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Active Surveillance

e Rationale: overtreatment may adversely affect QOL without
improving OS

* AS “preferred” by NCCN for:

* Very low risk & life expectancy >20 years
* Low risk & life expectancy >10 years

* Consider mpMRI and/or genomic testing to rule out higher grade

* Current AS schedule
* PSA g 26 months & DRE g 212 months
* mpMRI g =12 months & repeat biopsy g 212 months
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Many treatment options — but few RCTs

* EBRT
« Standard fractionation: 79.2 Gy/44 fx, 78 Gy/39 fx
* Hypofractionation: 70 Gy/28 fx, 60 Gy/20 fx
* SBRT: 36.25-40 Gy/5 fx, 42.7 Gy/7 fx
* Proton beam therapy

* Brachytherapy
* LDR: I-125 (145 Gy), Pd-103 (125 Gy), Cs-131 (115 Gy)
 HDR: Ir-192 13.5 Gy x 2 implants or 9.5 Gy BID x 2 implants

* Prostatectomy
* NCCN recommends cryotherapy & HIFU only for recurrence after RT
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A Prostatectomy B Radiotherapy C Brachytherapy

—&— Merve-sparing —— Mon—nerve-sparing —i— Radiotherapy —o— Radiotherapy —&— Brachytherapy —— Brachytherapy plus
alone plus MHT alone radiotherapy, NHT,
or both

100 100
w o flig &
- ‘ﬁ ‘ﬁ ED{i\T Ti T T tﬁ
3 ERTIR 'a
3 § ol ey e | &
T 5L X
100—‘!\%{1 & &
- : g g e e M
* First prospective QOL study : g oot T :
i i £
i g T g
* Non-randomized e A B
o2 1 12 24
* Only 2 year follow up 3 H: ')
i . 3 i
£ .o i3 £
50 50 £
Di I!.- 1I2 2-:1
lquf—gzr::?
gm N gﬂ g!
55 &0 58 5 60
35 3 3%
8 8 8 40
c T T T 1 c T T T 1
o2 [ 12 24 o2 & 12 24
- . | _ N S -
E w_r'i""i’"_"‘f' """" T g § so—"'i'"*i""“?
1 4 s
13 40 %" 5? 40
b 04— T T | = s 05 T T T 1
o2 6 12 24 a2 [ 12 24

Sanda NEJM 2008 Follow-up {mo)

Follow-up (mao)
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= Surgery = Radiotherapy === Active monitoring

A Prostate-Cancer—Specific Survival

100
90
o) —_ |
Protec] * 77%GS6 .
o _
~10 S a
* PCSM ~1% @ 10y 3 ©
< -
wi
.~ 0] 2 404
* AM: ~50% treated by 10y g
E 20+
& 2x DM rate "
0' T T T T 1
0 2 4 6 8 10
100+
Radiotherapy group Follow-up {y1)
_#
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ProtecT — Urinary Function —— Radical prosatctomy

—+— Radical radiotherapy

——+-- Active monitoring
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ProtecT — Urinary Function —— Radical prosatctomy

—+— Radical radiotherapy

——+-- Active monitoring
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ProtecT — Sexual Function —— fadical prostatecomy

—+— Radical radiotherapy

——+-- Active monitoring

*All 3D-CRT received 3-6m ADT
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ProtecT — Bowel Function —— fadical proststectom

—+— Radical radiotherapy
——+— Active monitoring

*No rectal spacers used with RT
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Summary: Early Stage (LR & Favorable IR)

 Active surveillance preferred for VLR, LR, and can be done for some FIR
* LR and FIR should be treated similarly (monotherapy)

* No one treatment is superior to another
* Prostatectomy: 4* incontinence & ED
* Brachytherapy: 1 irritative/obstructive urinary symptoms
e EBRT: 4 irritative urinary symptoms & rectal bleeding (if no spacer)

* Cryotherapy, HIFU not endorsed by NCCN up-front

* For radiation therapy, many options exist...
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(v

NCCN Risk Group

indicates an appropriate regimen option if radiation therapy is given)

Regimen Preferred Dose/Fractionation Very Low Favcrab!e Unfawra?le High and Regional N Low Volume
and Low Intermediate Intermediate Very High M1
EEBRT
3Gy x 20 fx
Moderate Hypofractionation 27 Gy x 26 fx d v d Y v
(Preferred) 2.0 Gy x 28 fx
2.75 Gy x 20 fx v
Conventional Fractionation 1.8-2 Gy x 37-45 fx v v v v v
725-8Gyx5fx v y
Ultra-Hypofractionation 6.1 Gy x7 X ’ Y
6 Gy X 6 X v
Brachytherapy Monotherapy
LDR
lodine 125 145 Gy
Palladium 103 125 Gy v d
Cesium 131 115 Gy
HDR ridium.192 13.5 Gy x 2 implants v v
9.5 Gy BID x 2 implants
EERT and Brachytherapy (combined with 45-50.4 Gy x 25-28 fx or 37.5 Gy x 15 fx)
LDR
lodine 125 110-115 Gy v o
Palladium 103 S0-100 Gy
Cesium 131 85 Gy
HDR 15 Gy x 1 fx v y
Iridium-192 1075 Gy x 2 fx

L 4 @RTendulkarMD
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RT Dose Escalation

* Dose escalated RT improves biochemical control over “standard dose”
prostate RT (5 RCTs with conventional fractionation)

* No improvement in OS, & higher risk of toxicity

MDACC 78 vs. 70 Gy 301 2D+ 3D boost 78% vs. 59% (8y) 7% vs. 1%
Kuban 2008

MGH 79.2vs.70.2 Gy 392 2D + proton  83% vs 68% (8.9y) 1% vs. 1%
Zietman 2010

Dutch 78 vs. 68 Gy 669 3D 56% vs. 45% (7y) 6% vs. 4%
Al-Mamgani 2008

MRC 74 vs. 64 Gy 843 3D 71% vs. 60% (5y) 10% vs. 6%
Dearnaley 2007 (+ ADT)

RTOG 0126 79.2vs.70.2Gy 1499 3Dor IMRT  70% vs. 55% (10y) /" Gl (but not GU)
Michalski 2015
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Which Endpoints Matter in Prostate Cancer?

Overall survival & prostate cancer-specific mortality

* Metastasis-free survival 2 best surrogate endpoint for OS (ICECaP meta-analysis),
primarily observed in trials of RT + ADT

* Biochemical control
Not surrogates for OS
* Local control
* Freedom from salvage therapy (ADT, local therapy, metastasis-directed therapy)
* Patient-reported QOL
* Physician-reported toxicity

* Financial toxicity

Xie JCO 2017. Gharzai Lancet Oncol 2021.
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Enhancing the Therapeutic Ratio

Focal dose escalation to dominant intraprostatic lesion
Rectal spacers

Hypofractionation
Ultrahypofractionation/SBRT
Brachytherapy

Adding ADT to RT

Response (%)

o Uk wh e

Radiation dose (Gy)
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Enhancing the Therapeutic Ratio

Focal dose escalation to dominant intraprostatic lesion
Rectal spacers

Hypofractionation
Ultrahypofractionation/SBRT
Brachytherapy

Adding ADT to RT

Response (%)

A A S o

Radiation dose (Gy)
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PTV prostate

FLAME trial

PTV prostate
overlap OAR

* RCT of EBRT 77 Gy in 35 fractions +/- SIB boost of 95 Gy to dominant
intraprostatic lesion (DIL)

* OARs prioritized over target coverage N N
* FLAME improved bDFS (1° endpoint)
* No difference in toxicity or OS - - I -

Proportion bDFS
o
Proportion DFS

* Demonstrates feasibility of “isotoxic” focal boost

Kerkmeijer JCO 2021
y @RTendulkarMD
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Enhancing the Therapeutic Ratio

Focal dose escalation to dominant intraprostatic lesion
Rectal spacers

Hypofractionation

Ultrahypofractionation/SBRT

Brachytherapy

Adding ADT to RT

A A S o e
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Rectal Spacers

* RCT of 222 pts randomized to fiducials + hydrogel spacer vs. no spacer
* IMRT 79.2 Gy @ 1.8 with MRI planning

* Exclusion: >80 cc, EPE, >50% PPC, ADT use a8 ” { Yy

* 1° endpoint: >25% reduction in rV70 o
* 3-yr Gr 2 rectal toxicity 5.7% vs. 0% (p=0.01) g
* Spacer I bowel QOL
* No difference in Gr 2 GU toxicity

* Who “needs” it? Who doesn’t? Worth cost?
* Rare complications can occur

u

m Control
= Spacer

P<.0001 for all

[ e N X
e v @<

Rectal Percentage Volume

[=] (5,1
1

Mariados IJROBP 2015. Hamstra IJROBP 2017. V50 V55 V60 V65 V70 V75 V80
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Enhancing the Therapeutic Ratio

Focal dose escalation to dominant intraprostatic lesion
Rectal spacers

Hypofractionation

Ultrahypofractionation/SBRT

Brachytherapy

Adding ADT to RT

o U A Wb
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I\/Ioderate Hypofractionation (4-6 weeks)

RTOG 0415* 1115 73.8/41vs70/28  Same FFBE. More gr 2 Gl tox w/ hypo but similar
PR-QOL.

PROFIT* 608 IR 78/39 vs 60/20 Same FFBF. More acute Gl tox but less late Gl in
hypo. GU same.

CHHiP* 3216  15%LR,73%IR,  74/37vs57/19vs 60 Gy not inferior to 74 Gy (uncertain for 57

12% HR 60/20 Gy). 3-6m ADT for all.

MDACC 206 28% LR, 71% IR 75.6/42 vs 72/30 FFBF 89% vs. 76% favoring hypofrac (p=0.03).
No diff in tox.

HYPRO 820  26%IR,74% HR  78/39vs 64.6/19  same FFBF. More gr 3 GU tox w/ hypo.

Fox Chase 303 66%IR,33% HR  76/38vs.70.2/26  Same FFBE. Worse GU tox w/ hypo for IPSS >12.

Italian 168 HR 80/40 vs 62/20 4y FFBF 85% vs. 79% (hypo better). Same Gl tox.
9m ADT for all.
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ASTRO Guideline

Hypofractionated Radiation Therapy for r-o
Localized Prostate Cancer: Executive Summary of p

an ASTRO, ASCO, and AUA Evidence-Based o practicalmdonc org
Guideline

* Cancer control similar between HF and CF
* HF works across all risk groups
* HF acute side effects occur earlier, & slightly higher acute Gl toxicity

* Late effects similar (except RTOG 0415 & HYPRO - higher GU toxicity
likely related to higher BED in HF arms)

 Most trials did not treat LNs

Morgan PRO 2018
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Enhancing the Therapeutic Ratio

Focal dose escalation to dominant intraprostatic lesion
Rectal spacers

Hypofractionation

Ultrahypofractionation/SBRT

Brachytherapy

Adding ADT to RT

o vk wWwNRE
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SBRT/Ultrahypofractionation (1-2 weeks)

* Prostate SBRT utilization doubled from 2010 to 2015

* Many advantages to prostate SBRT

* Low o/p =2 improved therapeutic ratio
* Minimally-invasive, convenient, safe
* Real-time tracking w/ fiducials or MR linac = tight margins

e Barriers to SBRT

* Limited randomized trial data
 Limited experience/technology

Mahase JAMA Network Open 2020
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SBRT/Ultrahypofractionation (1-2 weeks)

* Meta-analysis of >6,000 patients
e 35-36.25 Gy = 5-yr bRFS 95%
* Grade 3+ GU and Gl toxicity only 2% and 1%, respectively

* Dose escalation 32.5 Gy = 40 Gy (MSK trial)
* PSA failure 15% =2 0% & positive biopsy 48% > 8%

* Dose escalation 45 = 50 Gy (UTSW trial)
e Rectal injury @ 50 Gy dose level (no rectal spacers used)

* The “right dose” may be ~40 Gy (36.25-45 Gy) in 5 fractions

Jackson IJROBP 2019. Zelefsky IJROBP 2019. Kim IJROBP 2014,
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HYPO-RT-PC

* First RCT of ultrahypofractionated RT (80% 3D-CRT)
* 42.7 Gy in 7 (QOD) was non-inferior to 78 Gy in 39
* No difference in PR-QOL at 6 years

100+
104 Treatment —8— Conventional fractionation
90_ —&— Ultra-hypofractionation
Sox N Recovery to ~base||ne by 3-6m
g 70
=
g 604 z o
5 H
50 g
g 40+ — Conventional fractionation & 4
- — Ultra-hypofractionation

30

20
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pt
N s

104 MNon-adjusted HR 1-002 (95% Cl 0-760-1-320), log-rank p=0-99
Adjusted HR 1.002 (95% Cl 0-758-1.325)
0 T | T T | | | 1 0 -
0 1 2 3 4 5 é 7 é g 10 Baseline Tre:t;gent molz:lths moenths yelar yeirs ye‘;rs yeirs yeﬁrs yelgrs

Widmark Lancet 2019. Fransson Lancet Oncol 2021.
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PACE-B: SBRT vs. IMRT
PACE B: Trial schema

874 Localised PCa SBRT |.’I'ln_13|‘|:f El'l_l‘.lt.‘ul::vlntc:l
* Tlc-T2c B:pr: e|m|ca an
* Gleason <3+4 36.25 Gy Clinical PFS
* PSA<20 5 Fractions (F) Secondary:
1-2 weeks * 0S
* PCSS
* MRI Staged @
* No ADTg 78Gy/39F * CRO - acute
7.8 weeks / > GU-ASCO 2018
* PSO-1 -
——— ; « CRO - late
andomise 62Gv/20F . -
Site decision for p \:ee s PRO - acute
i i * PRO - late
radical radiotherapy . ADT t
CEMHRT commencemen

Brand Lancet Oncol 2019
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PAC E_B: SB RT VS. I M RT Delivered regimens by arm

Off Protocol Off Protocol
1.9% <1%

 No difference in acute toxicities
(SBRT occurs earlier)

1009 4 CFMHRT: grade 1 or worse B
—e— SBRT: grade 1 or worse 100—
—m— CFMHRT: grade 2 or worse
80| —®SBRT:grade 2 orworse
—k— CFMHRT: grade 3 orworse

70- —&—SBRT:grade 3 or worse < ; I

Patients with bowel adverse events (%)

Patients with bladder adverse events (%)

Brand Lancet Oncol 2019
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How | Deliver Prostate SBRT in 2021

* Rectal spacer + fiducial markers = real-time tracking

* MRI-fusion, heterogeneous planning, VMAT-based delivery
* 36.25 Gy to PTV (3 mm), 40 Gy to prostate (excl. urethra), 45 Gy to DIL

Absolute

Bladder (_J_Sen'."na| 3200.0 Gy
Vesicles

Prostate sg_
‘ ~ T~ Rectal

Rectum
Penile

Bulb Ej
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Enhancing the Therapeutic Ratio

Focal dose escalation to dominant intraprostatic lesion
Rectal spacers

Hypofractionation

Ultrahypofractionation/SBRT

Brachytherapy

Adding ADT to RT

A A o
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Don’t Forget Brachytherapy!

FIGURE 1. Dosimetric comparison of (A) intensity-modulated radiation therapy (IMRT), (B)
volumetric-modulated arc therapy (VMAT), (C) stereotactic body radiation therapy (SBRT),
and (D) low dose rate brachytherapy (LDR-BT). Isodose lines correspond to 25% (blue), 50%
(vellow), and 100% (red) of prescription dose.

Abu-Gheida ARO 2017
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Don’t Forget Brachytherapy!

% of Academic Practices by Case Volume
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Muralidhar Brachytherapy 2015. Orio IJROBP 2016.
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Brachytherapy: Monotherapy Dosing (NCCN)

- LDR
. [-125: 145 Gy
e Pd-103: 125 Gy
e Cs-131: 115 Gy

* HDR
* Ir-192: 13.5 Gy x 2 implants o
e 1r-192: 9.5 Gy BID x 2 implants -

e Single fraction HDR is inferior -

IIIIIIIIIIIII

Morton Radiother Oncol 2020
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Brachytherapy for IR: Monotherapy vs. Boost?

* RTOG 0232: RCT of LDR brachytherapy alone vs. EBRT + brachytherapy
boost for intermediate risk
e GS 7 or PSA 10-20, not both
* >80% favorable IR

* No difference in BF, DM, or OS
* Higher late gr 2 & gr 3 toxicity with EBRT + LDR-B

* Conclusion: Brachytherapy alone for FIR (no need for combo)

Prestidge ASTRO 2016
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Brachytherapy Boost after EBRT

* Combo EBRT + brachy boost may be appropriate for UIR/HR for
purpose of ENI and/or dose escalation (more on this later...)

* LDR boost
e |-125: 110-115 Gy
* Pd-103: 90-100 Gy
* Cs-131: 85 Gy

* HDR boost
*|r-192: 15 Gy x 1
*r-192:10.75 Gy x 2
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(v

NCCN Risk Group

indicates an appropriate regimen option if radiation therapy is given)

Regimen Preferred Dose/Fractionation Very Low Favcrab!e Unfawra?le High and Regional N Low Volume
and Low Intermediate Intermediate Very High M1
EEBRT
3Gy x 20 fx
Moderate Hypofractionation 27 Gy x 26 fx d v d Y v
(Preferred) 2.0 Gy x 28 fx
2.75 Gy x 20 fx v
Conventional Fractionation 1.8-2 Gy x 37-45 fx v v v v v
725-8Gyx5fx v y
Ultra-Hypofractionation 6.1 Gy x7 X Y Y
6 Gy X 6 X v
Brachytherapy Monotherapy
LDR
lodine 125 145 Gy
Palladium 103 125 Gy v d
Cesium 131 115 Gy
HDR ridium.192 13.5 Gy x 2 implants v v
9.5 Gy BID x 2 implants
EERT and Brachytherapy (combined with 45-50.4 Gy x 25-28 fx or 37.5 Gy x 15 fx)
LDR
lodine 125 110-115 Gy v o
Palladium 103 S0-100 Gy
Cesium 131 85 Gy
HDR 15 Gy x 1 fx v y
Iridium-192 1075 Gy x 2 fx

L 4 @RTendulkarMD
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Enhancing the Therapeutic Ratio

Focal dose escalation to dominant intraprostatic lesion
Rectal spacers

Hypofractionation

Ultrahypofractionation/SBRT

Brachytherapy

Adding ADT to RT

o kA wbheE
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Integrating ADT with EBRT

0 months 4-6 months 18 months 24-36 months

Low Risk Unfavorable High Risk Very High Risk
Intermediate
Favorable Risk LN+
Intermediate
Risk
< De-intensification Intensification >
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ADT for Intermediate Risk: Duration

e Standard duration for IR = 4-6 months

RTOG 9408 4>0 66.6 Gy 549, Jones NEIM 2011
GETUG 14 4>0 80 Gy 100%, Dubray ASCO 2016
EORTC 22991 6>0 70,74,78 Gy 75%  Bollaico 2016

PCS Il 6>0 70, 76 Gy 100%, Nabid EJC 2021

RTOG 9910 4=9 70.2 100%, Pisansky JCO 2015

DART 01/05 4 =28 76-82 Gy 100%, Zapatero Lancet Oncol 2015

(subset)
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ADT for Intermediate Risk: Timing

e Ottawa 0101 tested sequence of ST-ADT (6 months) with 76 Gy
* All GS £7, only 1% T3 (95% were IR)

* Neoadjuvant/concurrent (4m before RT) vs. Concurrent/adjuvant
* No significant differences in bRFS, OS, or grade 3+ toxicity

1.0 4 104
j 0.8+ 0.8
- .
Conc Ad ant 2 ="
juv £
2 El
El =
e 10-Yoar bRFS, 80.6% (arm A) and 87.4% farm B} ]
= Unadjusted HR {arm B), 0.66 (95% CI, 0.41 to 1.07) =
@ Strstified log-rank P =10 10-Year 0S, 76.4% (arm A) and 72.7% (arm B}
e 04 1 Unadjusted HR (arm B), 0.94 195% C1, 0.6810 1.30)
= Stratified log-rank P=.70

k|

ty)

“1 1

Malone JCO 2019
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ADT for Intermediate Risk: Timing

e Ottawa 0101 applies only to ST-ADT with prostate-only RT in IR
* Optimal sequencing uncertain for LT-ADT, HR, or with WPRT

jjﬁ T
RTOG 9413 (2x2) | “T™ o
N — NHT+WPRT Hs
e Mostly HR: GS 7-10in | = 7 PORT+AHT S
74%, T2c-T4in 66% | : - 2
« 4m ADT: 2mneo+2m | & * Pe
concvs. 4m adjuvant | & N
(started after RT) : . —
, p=0-002 (two-sided log-rank) Fng.re2:In‘tera.ctlnnofradluthe-rap::::::}lunemerapyonprogresslon—free
o 1 2 3 4 5 6 7 8 9 1 um L 1B 1 I5 ?:;\g;ﬁ;diotheuapy treatment group. (B) By harmone therapy treatment group.

Progression-free survival was defined according to the Phoenix definition of
biochemical failure. PORT=prostate only radiotherapy. WPRT=whole pelvic
radiotherapy.

Roach Lancet Oncol 2018
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ADT for Intermediate Risk: Selection

* Unfavorable IR subgroup originally defined by Zumsteg
e Grade group 3 (GS 4+3), or
* 250% cores positive, or
* Multiple IR factors

* Validated by Berlin and others

Conclusions: This multicenter international effort independently validates the prognostic value of the in-
termediate risk prostate cancer subclassification in androgen deprivation treatment naive cases across all
radical treatment modalities. It is unlikely that treatment intensification would meaningfully improve
oncologic outcomes in men at favorable intermediate risk.

Zumsteg Eur Urol 2013. Berlin J Urol 2018.
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ADT for Intermediate Risk: Selection

e Subset analysis of RTOG 9408 supports ADT for UIR but not FIR

Favorable distant metastasis Unfavorable distant metastasis

100+ 100+
75 75
R R
2 k)
5 501 = 50-
(3] 3°]
] ]
o o
a a Log-rank P =.007 No ADT
257 ADT 251
Log-rank P =.33 ’_l_ ADT
0 — : No ADT 0 |
0 24 48 72 96 120 144 168 192 216 240

0 24 48 72 96 120 144 168 192 216 240

Await RTOG 0815 results (dose-escalated RT +/- ST-ADT)

Zumsteg JAMA Open 2020
y @RTendulkarMD
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Intermediate Risk: Stratification

* Integrated Clinical-Genomic risk group classification proposed

Spratt JCO 2017

L 4 @RTendulkarMD

NCCN
Risk Group

0
Low
PSA at diagnosis < 10 ng/mL and
Gleason score < 6 and
clinical stage T1-T2a

1
Fav-Int
Gleason score < 3+4 and
only 1intermediate risk factor
and < 50% positive biopsy cores

2
Unfav-Int
Gleason score 4+3
or multiple intermediate risk
factors or 1 intermediate
risk factor and = 50%
positive biopsy cores

3
High/Very-High
PSA at diagnosis > 20 ng/mL or
Gleason score 8-10 or
clinical stage T3-T4

2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021

Genomic-Classifier

Group

0
Low
Decipher < 0.45

4 Int
Decipher 0.45-0.6

2
High
Decipher > 0.6

Clinical-Genomic Risk Groups

6-Tier 3-Tier
Total Points
0
0-1
Very-Low Low
1
Low
2-3
2
Fav-Int
Int
3
Unfav-Int
4
High 4-5
High
5
Very-High

Cumulative Incidence of

Metastasis (%)

100 +

75

50

e Low (0-1) P <.001
Int (2-3)
s High (4-5)
T T T
5 10 15

Time Since RP (years)
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Intermediate Risk: Stratification

* Presence of cribriform pattern 4 & intraductal carcinoma associated
with poorer outcomes

 However not included in AJCC staging or NCCN risk grouping

* Should we treat these as high risk?

GS 7 without cribriform or IDC

:

l c
GS 7 with cribriform & IDC

e
~
o

Probability of DMFS
(=]
b

o
N
]

| p=0.017

o
8

0 24 48 72 96 120 144 168 192
Months After EBRT

Tom J Urol 2019
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ADT for Intermediate Risk: Summary

* Indications for ADT: Unfavorable IR (with EBRT)

* ADT not needed for most favorable IR (unless maybe GC score >0.45)
* Await confirmation in RTOG 0815

e Duration: 4-6 months

* Sequence: start ADT and RT concurrently
* No benefit from or need for neoadjuvant ADT
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ADT for High Risk/Locally Advanced

* LT-ADT improves OS over RT alone in HR/LA

Trial | N | nclusion | Amms | Findings

EORTC 22863 415 T1-2 Grade3or 70 Gy +/- LHRHa 36 ADT improved all endpoints

Bolla 2010 T3-4 months including OS

RTOG 8531 977 T3NO-1 65-70 Gy +/- lifelong ADT improved all endpoints

Pilepich 2005 LHRHa or orchiectomy including OS

RTOG 8610 456 T2-4NO-1 65-70 Gy +/- 4 months  ADT improved all endpoints

Roach 2008 LHRHa + AA except OS (4 months may be
insufficient?)

DFCI95-096 206 PSA 10-40,GS7- 70 Gy +/-6 months ADT improved OS in pts

D’Amico 2015 10, or T3 LHRHa + AA without comorbidities
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ADT for High Risk/Locally Advanced

e ST-ADT < LT-ADT = intermediate term ADT??

Trial | N | nclusion | ___Arms | Findings _

RTOG 92-02
Horwitz 2008

DART 01/05
Zapatero 2015

EORTC 22961

Bolla 2009

PCS IV
Nabid 2018

RADAR
Denham 2018

L 4 @RTendulkarMD

1554

355

970

630

1071
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T2c-T4

T1c-T3a (IR or HR)

T2c-T4 or N1

T3-T4, Gl 8-10,
PSA >20

T2b-T4 or T2a &
GS >7 & PSA >10

65-70 Gy +

ADT 4 vs. 28 months
76-82 Gy +

ADT 4 vs. 28 months
70 Gy +

ADT 6 vs. 36 months
70 Gy +

ADT 18 vs. 36 months
66-74 Gy (or HDR-B) +
ADT 6 vs. 18 months

LT-ADT improved OS for
GS 8-10

LT-ADT improved OS for
HR (but not IR)

LT-ADT improved OS

LT-ADT not better than
IT-ADT

IT-ADT improved PCSM
(~2/3 HR, ~1/3 IR)

Y #Refresher21



Is 18 months ADT enough for High Risk?

6 months | {——

EORTC 22961
36m better OS

6 months ﬁ 18 months ﬁ 36 months

TROG 03.04 RADAR PCS IV
18m better PCSM No difference*

36 months
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PCS IV: 18 vs. 36 months ADT (LHRHa)

19 endpoint was OS, powered for superiority (expected to improve 5y
OS from 70% to 79%) = actual 5-yr OS 91% vs. 86%, p=0.07

* Only 53% of 3ém ADT arm received full duration (vs. 88% of 18m)

* Bias towards null hypothesis?

* No difference in OS, DFS, or CSS
* 18m: 1 testosterone recovery & QOL (hot flashes & enjoyable sex)

* Criticized for statistical design of testing superiority instead of non-
inferiority; also, event rate lower than anticipated

Nabid Eur Urol 2018

y @RTendulkarMD 2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021 y #Refresher21



A Overall survival

PCSIV -

(66-68):
(58—67):

p=0.7:
40+ :

Overall survival (%)

EHR =1.02 (0.81-1.29)
p=08

{1 e e e o S I A e e e e S AL

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number at risk Time (yr)

3mo 310 304 297 201 281 275 257 242 224 182 132 08 74 46 23 4 1

18mo 320 315 309 296 281 272 257 240 216 179 132 101 62 45 24 5 1

C Biochemical failure

100+ :
g : HR = 0.71 (0.53-0.95)
s 1 p=0.02
& i
g 01
E
i
5 601
b3 .
° :
g : 25 (20-31);
g : 31 (28-37):
£ 12(0-18) | -
o 18 (13-21):
£ 204 p=0.12;
3
£
3
© 0- : ¢

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number at risk Time (yr)
Bmo 306 301 290 269 253 233 206 185 166 129 86 58 40 26 13 2 1
18 me 319 309 298 274 245 215 186 161 144 111 79 48 32 6 9 2 1

Nabid Eur Urol 2018
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B Disease-specific survival

100+
91 (87-84):
g 80 92 (88-86):
- p=09 :
s
4
3 60
g
o
§
@
&
b3
0O 204 :
: HR = 0.95 (0.58-1.55)
ip= 0.8

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Number at risk Time (yr)

38 mo 310 304 297 291 281 275 257 242 224 181 132 98 74 46 23 5 1
1S me 320 315 309 206 281 272 256 241 219 180 133 102 63 46 25 6 1

D Disease-free survival

1001
_ 804
s
s
2
z 60
-1
"]
8
< 40
2 45 (39-50)°
b 30 (34-48):
a p=0.055:
204 :
: HR = 0.84 (0.68—1.02)
= : ip=0.08
001 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Number at risk Time (yr)

38 mo 310 300 287 266 251 231 204 184 166 127 8 58 40 26 13 1 1
18 mo 320 09 208 274 245 215 186 161 144 111 79 48 32 16 9 2 1
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Delayed Testosterone Recovery after LHRHa

LHRHa Duration | Median T Recovery % T Normalized

PCS I 0 months ~80%
PCS I 6 months 20 months ~70%
PCS IV 18 months 3.6 years ~60%
PCS IV 36 months 6.6 years ~50%

Nabid Eur Urol 2018. Nabid EJC 2021.
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Delayed Testosterone Recovery after LHRHa

After 6m LHRHa it can take a full extra year to recover T (Ottawa 0101)

0.8+
™ == = = =
E 0.7
=}
@
o 0.6
=
=
& 0.5 -
2 Full T recovery in ~80%
f 0.4
S ADT Testosterone
2 0.3 Unadjusted restricted mean survival time to full testosterone recovery:
_-é" starts recovery starts Neoadjuvant and concurrent ADT arm: 18.5 months
= 0.2 Concurrent & adjuvant ADT arm: 18.7 months
e Adjusted between-arm difference in restricted mean survival time to full testosterone recovery:
= 0.5 months, (95% CI: -1.4 to 2.4)
= 014
3
E
S 0.0
0 3 6 9 12 15 18 21 24 27 30 33 36
Time since initiation of ADT
+ =
Roy LJROBP 2020 6+ 12 = 18 months
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Alternatives to LHRH Agonists

Hypothalamus

e Alternatives to LHRHa are desired

* Relugolix is an oral GnRH antagonist

* Tested on HERO trial vs. leuprolide (2:1)
* Met 1° endpoint: sustained castration (48 weeks) @

Testis ;1 m /
Te ne \\'i.

Prostate gland

100— 56.7
s0-| 55
80—
70
60
50+
40+
30+
20+
10+

Shore NEJM 2020 0 Relugolix Leuprolide

88.8

Sustained Castration Rate (%)
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HERO

10+ Cumulative Incidence of MACE
at End of Wk 48 (95% Cl)
9 percent
84 Leuprolide 5.6 (3.5-8.9)
. : X Relugolix 2.8 (1.8-4.5)
Rel ug0| IX \l/ m aJ O r § 77 Hazard ratio with relugolix, 0.46 (95% Cl, 0.24-0.88)
° L 64
adverse cardiac events | —
. E ] Leuprolide
than leuprolide g
E 3
=
Yo Relugolix
14
0 1 ] ] ] ] ] | ] ] | 1

I
0 4 8 12 16 20 24 28 32 36 40 44 48
Weeks

MACE = non-fatal Ml + stroke + ACM

Shore NEJM 2020
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HERO

—e— Relugolix (N=622) —e— Leuprolide (N=308)

700
_ . Mean Testosterone Level in Subgroup Followed for Testosterone Recovery
% 600+ 500 —s— Relugolix (N=137) —e— Leuprolide (N=47)
-l i

500- : : : e
g Rapid reduction Quicker recovery [§ -
o= 400+ . g 1
%3 in testosterone of testosterone |2
£ £ 3004 z
- k
[ 200_ = 4
g $
= 100- / |

0 — ' e 0 T T T T
. 0 Wk 49 30-Day 60-Day 90-Day
J | | | | | | | | | 1 (end of follow-up follow-up follow-up
Baseline- 1 3 5 9 13 17 41 45 49 53 treatment)
Trial Visit (wk) ?
End of treatment

Shore NEJM 2020
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A Better Way to Report ADT Duration?

* Instead of “treatment duration” should we report “# months of castration”?

* With quicker acting drugs, time to testosterone recovery should be monitored &
reported in all future ADT trials

Relugolix
NormalT=-|f ¥ - === = = e e e e = —— === _-

Castrate T =|=\- &% = = = = - o o e e ] e e e e e e =

. 6 months
1 Treatmen$ Duration J

L Time to Testosterone Recovery f
L
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High Risk: Still Many Decisions to Make

With EBRT, 18-36 months ADT is current standard for HR

* Which drugs?
* GnRH agonist vs. antagonist?
 Chemo (docetaxel) or novel AA (enzalutamide, apalutamide, abiraterone)?

* How to incorporate genomic profiling?

Pelvic nodal radiation?

Dose/technique?
e Standard vs. hypofractionation?
* SBRT?
* Rectal spacer if no EPE?
* Brachytherapy boost?

y @RTendulkarMD 2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021 3 #Refresher21

Surgery vs. radiation?




Screening/Eligibility
NCCN High Risk

Decipher Score Bottom 2/3 Decipher Score Upper 1/3 (or N1)

N=1692 NRG GU-009, N=786
Pl: Nguyen, Sartor

De-Intensification Study Intensification Study
1. Decipher Score 1. Boost type (EBRT vs. Brachy vs. SBRT)
3. Pelvic Treatment (Y/N) 3. Node status
Randomize Randomize
12 months ADT + RT 24 months ADT + RT 24 months ADT + RT 24 months ADT + RT
+24m Abiraterone
Courtesy of P. Nguyen +24m Apalutamide
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Docetaxel

Parikh JCO 2019

L 4 @RTendulkarMD

TABLE 2. Prospective Studies of Adjuvant Docetaxel Chemotherapy

Intervention and Select Patient

Results on

Study Primary Outcome Characteristics Primary Therapy Primary Outcome Comments
GETUG-12% ADT plus docetaxel T34, GS = 8, PSA Prospectively At 12 years: 49.4% v Mast patients GS < 8
(n=413) and estramustine = 20 ng/mL, or determined RT or 36.3% favoring Patients with GS < 8 derived the
for four cycles v pN+ RP; most patients intervention greatest benefit from
ADT alone for had RT Median RFS, 11.6 v chematherapy
36 maonths 8.1 years
RFS (BCR, death, 12-year prostate cancer
distant metastasis, 0S rate was 88.2% v
use of salvage 83.9% (adjusted HR,
therapy) 0.70;95%Cl, 0.40to
1.22)
SPCG-12' Six cycles of docetaxel High-risk pT2 RP 45% in docetaxel arm v Mo ADT in either arm
(n = 459) or surveillance after margin 38% in surveillance arm
RP positive ar
PSA = 0.5 ng/mL pT3aGS =4
+ 3;
pT3b or pMN1+
VA CSP Six cycles of docetaxel High-risk pathologic RP Median PF5S, 55.5 months Subgroup analyses showed
#5534 and prednisone ar features on RP in chemotherapy and benefit
(n = 297; SOC (surveillance) 456 months in SOC in PFS for patients with tumor
study PFS stage pT3b (HR, 0.58; 95%
stopped Cl, 0.34 1o 0.98) and for
early) African Americans (HR,
0.54; 95% Cl 0.29 to 1.01)
SPCG-13# Six cycles of docetaxel Intermediate- or RT 31% on docetaxel and GS was significant predictor of
(n = 376) without prednisone high-risk patients 30.3% in surveillance PSA progression

or surveillance after
RT

PSA = 2 ng/mL
above nadir

met end point

Abbreviations: ADT, androgen deprivation therapy; BCR, biochemical recurrence; GS, Gleason score; HR, hazard ratio; O3, overall survival; PFS,
progression-free survival; PSA, prostate-specific antigen; RFS, recurrence-free survival; RP, radical prostatectomy; RT, radiation therapy; SOC, standard

of care.
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Pelvic Nodal Radiation: 3 RCTs

Parameter RTOG 9413 GETUG-01 POP-RT
T Stage T2c-T4: 67% T3: 25.5% §V T3b-T4: 46.4%
Estimated pelvic nodal risk > 35% risk in 24.5% > 35% risk in 9.8% Median 38%
% > 35% risk in 55%
> B50% risk in 29%
GS GS 7-10: 72% GS 7-10: 50.7% GS 7-10: 90.2%
GS 8-10: 10.9% GS 8-10: 49.1%
Baseline median PSA 22.6 ng/mL 12 ng/mL 28.2 ng/mL
Staging imaging Chest x-ray, CT pelvis or CT thorax abdomen and pelvis, bone scan MRI pelvis, PETCT (F-18 or
lymphangiogram, bone scan Ga-68 PSMA)
80% had PSMA PETCT
Pelvic field upper limit L5-S1 S1-S2 L4-L5 including common iliac
nodes
Pelvic dose 50.4 Gy 46 Gy 50 Gy
Prostate dose (biologically 70.2 Gy, 1.8 Gy per fraction (112.32 Gy) 66.25-72 Gy, 1.8-2 Gy per fraction (110-122 68 Gy, 2.72 Gy per fraction
effective dose) Gy) (129.6 Gy)
Radiotherapy technique Conventional 2-dimensional box fields  Conventional 2-dimensional box fields at%“ Image-guided IMRT
3-dimensional conformal radiotherapy ‘
ADT 4 months 4-8 months * = 24 months
N
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POP-RT

* RCT of 68 Gy/25 to prostate (~78-81 Gy EQD2) +/- 50 Gy to LNs via SIB
(included common iliac LNs) with >2 years ADT

* Minimum estimated LN risk 20% (median 38%); 80% cT3-T4 (1% T1)
* >50% VHR; 80% had PSMA PET-CT = excluded cN1 and cM1
 WPRT 1 late Gr 2 GU toxicity, but not Gr 3 GU or Gr 2-3 Gl

Late Toxicity | Gr2GU | Gr3GU | Gr2GI | Gr3Gl_

WPRT 18.2% 1.8% 6.4% 1.8%
PORT 7.1% 1.8% 4.5% 0%
P value 0.02 0.28

Murthy JCO 2021
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POP-RT: ENI improved BFFS, DFS, DMFS (not OS)

0 °
_ BFFS (1° endpoint) DFS
o 1.0 . " ) 1.0
> .
| -
7 =
‘g 0.8 > 08
@ c
S
b= %)
@ 0.6 o 0.6
= d
© L
— 04 L 04
© o
=2 @
= HR 0.23 (95% CI, 0.10 to 0.52) — Pelvic RT R — Palyic RT
E 0.2 P < .0001 — Prostate RT 0 0.2 E.F_I Dﬂrég (95% C1,0.2210 0.73) - Prostate RT
u‘ - .
=
o
0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96
Murthy JCO 2021
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POP-RT: ENI improved BFFS, DFS, DMFS (not OS)

DMEFS (post hoc) OS

1.0 1.0
©
=
=
5 08 0.8
(]
[ak] —
et 0.6 s 0.6
L - L= .
& =
g 5]
+ 04 = 0.4

(=]
[ w] —_ . f —_ .
LS HR 0.35 (95% ClI, 0.15 to 0.82) Eelwtc:l TF:T ?,’ MR 0.92 {95% €1, 0.41 10 2.09) ?Wff TRT
. o ;U . = FrOSTale — = FTOSTATe
= 02| p_ o1 ° O 2| F=83
— =,
-
[gn]
i
)
=
0o 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96
Murthy JCO 2021
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POP-RT: Subgroup Analysis for BFFS

No. of events/ Total no.

Pelvic Prostate-only P value for

Subgroup radiotherapy  radiotherapy Hazard Ratio (95% Cl) interaction
Age (years)
= 66 2/59 22/58 —.—:— 0.08 (0.02 to 0.35) .03
> 66 5/51 7/54 I ml 066(0.21t02.10)

1

1
Nodal Risk :
< 40% 4/59 11/60 — 0.36 (0.12 to 1.14) 28
> 40% 3/51 18/52 — 0.15 (0.04 to 0.50)

1

.
T stage :
<T3b 3/60 14/58 — 0.18 (0.05 to 0.64) 59
=T3b 4/50 15/54 — 0.30 (0.10 to 0.90)

1

i
Gleason Score :
67 2/57 9/56 — 0.22 (0.05 to 1.01) 88
8-10 5/53 20/56 —-— 0.24 (0.09 to 0.64)

i
PSA (ng/mL) ;
=50 5/80 21/81 0.22 (0.08 to 0.58) .96
=50 2/30 8/31 —I.—— 0.25 (0.05 to 1.16)

i
Risk Group (NCCN 2019) :
High risk 2/55 12/51 _ 0.14 (0.03 to 0.63) .37
Very high risk 5/55 17/61 —,.— 0.32 (0.12 to 0.88)

:
Androgen Suppression i
Medical 6/94 23/86 —8— 0.22 (0.09 to 0.54) 90
Orchiectomy 116 6/26 e 0.26 (0.03 to 2.14)

i
Overall 110 112 0.23 (0.10 to 0.52)

T

0.2 1.0

M u rt hy JCO 202 1 Pelvic Radiotherapy Better «€— — Prostate-Only Radiotherapy Better
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Which Patients Need Nodal Radiation?

e Limitations of RTOG 9413

* Older era: low dose RT (70 Gy) & short term ADT (4 months) = suboptimal
control of primary tumor = obscures impact of ENI?

e 2x2 design make results confusing to interpret
 Limitations of POP-RT

* Single institution, small size
* Not representative of U.S. population (not screen detected; 80% PET staged)
* Outcomes better than historical controls = Will Rogers or real effect?

* RTOG 0924 results still a decade away
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Which Patients Need Nodal Radiation?

Favorable IR  Unfavorable IR High Risk Very High Risk Metastatic

Magnitude
of benefit

from ENI

Low % LN+ High % LN+ High % LN+
Low % M1 Low % M1 High % M1
\ ]
Y

Most likely to benefit from ENI
(PSMA PET NO & MO on POP-RT)
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Selecting Patients for Elective Nodal Irradiation

Higher risk of LN+ = ENI
Target = prostate, SV, LNs

Estimate LN involvement / - EBRT sequential (CF) or SIB (HF)
- Roach formula - EBRT + brachy boost

2/3 PSA + 10(GS-6)

- Nomograms Lower risk of LN+ = No ENI

- Genomic profiling Target = prostate, proximal SV
- EBRT
- SBRT

- EBRT + brachy boost
- Brachytherapy alone?
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NRG Pelvic LN Atlas — 2021 update

NRG Oncology Updated International Consensus
Atlas on Pelvic Lymph Node Volumes for Intact
and Postoperative Prostate Cancer

e Update of previous consensus in 2009 (Lawton et al)
* Not designed to establish indications for ENI

* General principles:
e CTV should exclude bone, bladder, muscle, bowel (unless indicated)
* Normal tissues should be prioritized when treating ENI
* Be aware of altered nodal drainage patterns, esp. postop (e.g. perirectal LNs)

Hall IJROBP 2021
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« Commence contours at bifurcation of aorta into common iliac a. or proximal IVC
to common iliac v. (whichever is more superior) ~L4-L5

NP

flnclude both the common iliac artery and vein|

Y #Refresher21
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* Contour 5-7 mm around each iliac vessel, & be more generous anterior to vessels
(10 mm) when clinically indicated

* Cover posteriorly in between psoas and vertebral body

ICTV cQ}ltours shopldigxclude fnus&le

Check for posterior vascular margin




* Width of interspace between external and internal iliac contours ~1.5 to 3 cm,
depending on patient anatomy

e Contour posterior mesenteric, prevertebral & presacrals to bottom of S3

»
Include Vein and Artery \‘

Sagittal

g 4 _& A Contours should end approximately at

T'I—he inteﬁr;bace between the vascular the bottom of S3
Y #Refresher21

ccontours can be approximately 1.5-3 ¢cm
in width depending on patient anatomy
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» Posterior border of internal iliac vessels extends to anterior edge of piriformis m.
following course of the pudendal a. and inferior gluteal a.

Contours should extend
1.0 cm anteriorly

Most medial portion of the Begin tapering off the
acetabulum - internal pudendal artery

5F0||0YV the pudenDal W o9 as you reach the top of
and inferior gluteal the seminal vesicles

artery




Transition of External lliac to Inguinal LNs

e External iliacs end when they cross inguinal ligament into inguinal canal (vessels are
completely lateral to medial acetabulum) — best seen on coronal

External lliac nodes should end
approximately as the external
iliac/inguinal vessels cross the
most medial point of the
acetabulum, or enter the inguinal
canal on coronal views

Coronal

entry to inguinal canal |
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» ~1-2 cm wide; extend to posterior edge of obturator internus m. and 1 cm
anterior to edge of obturator internus m.

» Taper obturator LNs at the top of the SVs (or top of post-op bed); end inferiorly
where SVs join prostate or “mid-portion of contoured post-op CTV

End the obturator fossa contours
m when the seminal vesicles join
the top of the prostate gland or the
disappearence of the fat plane
between the obturator internus
muscle and the prostate gland,
whichever is more superior

1 cm anterior to the anterior edge
of the obturator internus muscle |

IAnteriorly extend éﬁproximately |

N
ST, SIS —

= posterior edge following
the obturator internus
muscle

3y @RTendulkarMD
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NRG 2021 Consensus 75.6-79.2 Gy in 42-44 fractions,

treating nodes to 45-50.4 Gy

DOse COnSt ra | nts with a sequential boost

Rectum (24) V (=4500 cGy) <50%
V (>7000 cGy) <15%
V (>7200 cGy) <10 cm’

Conventional Bladder V (24500 cGy) <50%
. . V (>7000 cGy) <15%
Fractionation T V (25000 o0y} <2

Dmax <5250 ¢cG
/5.6-79.2 Gy Femur R Y (;5000 cGy) ;2%

Dmax <5250 cGy

Colon V (=6000 cGy) <2%
: Dmax <6250 cGy
Seq uentlal bOOSt Small bowel (bowel loops) V (=5000 cGy) <10%
_ Dmax <5200 cGy
45 50‘4 Gy tO LNS Pubic bone V (=7000 cGy) <25%
Penile bulb (should not V (=5000 cGy) <50%

sacrifice PTV coverage)
Hall JROBP 2021
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0 Gy 1n 28 fractions, treating nodes
NRG 2021 Consensus 7m 45.504 Gy with a simunfneous
. integrated boost
Dose Constraints -

Rectum (24) V (>4500 cGy) <45%
V (>5500 cGy) <25%
V (= 6500 cGy) <15%
V (>6500 cGy) <10 cm?

Hypofra ctionation Bladder V (24500 cGy) <45%

V (5500 ¢Gy) <25%

70 Gy/28 fX V (26500 c¢Gy) <15%

Femur_L V (=5000 cGy) <1%
Dmax <5250 cGy

Femur_R V (=5000 cGy) <1%
S| B Dmax <5250 ¢Gy
— Colon Dmax <5500 cGy

45_504 Gy to LNS Small bowel (bowel loops) V(34650 ¢Gy) <2 cm’

Dmax <5200 cGy

Pubic bone V (=6000 cGy) <30%
Penile bulb (should not Make dose as low as
sacrifice PTV coverage) reasonably achievable

Hall IJROBP 2021
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60. Gy in 20 fractions
NRG 2021 Consensus (redting hodes to 47 0
Dose Constraints Rectum (22) V (22000 cGy) <85%

(no circumferential dose)
V (=3000 cGy) <57%
V (=4000 cGy) <38%
V (=5000 cGy) <22%
V (=6000 cGy) <1%7

HypOfra CtiOnatiOn Bladder? V (>=4000 cGy) <50%
60 Gy/20 fx e

V (=6000 cGy) <3 %

Femur_L V (=3500 cGy) <5%
Dmax <3700 cGy
SI B Femur_R V (>3500 cGy) <5%

Dmax <3700 cGy
44_47 Gy to LNS Colon Dmax <5000 cGy
Small bowel (bowel loops) Dmax <4000 cGy
V (>3700 cGy) <90 cm’
V (>3300 ¢Gy) <130 ¢cm®
Pubic bone V (=5700 cGy) <20%

Hall IJROBP 2021 Penile bulb (25) V (22200 ¢Gy) <50%
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High Risk: Is SBRT safe/effective?

* Emerging data on SBRT in HR
* HYPO-RT-PC: included 126 patients with HR (no ADT used)

* SHARP consortium: 344 patients treated at 7 institutions
* 72% ADT, 19% received nodal SBRT on protocol
* 4y bRFS 82%, DMFS 89%

* Late Gr 3 GU toxicity 2.3%, Gl 0.9% ' _ K\_‘_‘———}:

Treatment Group

o
~
o

BCR Free Survival

0.25 - = All
= No use of ADT

= Use of ADT

Van Dams [JROBP 2021
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High Risk: Can you give EN| with SBRT?

* Emerging data on SBRT with ENI in HR: SATURN & FASTR trials
* 25 Gy in 5 weekly fractions to pelvic LNs = SIB 40 Gy to prostate/SVs

 Toxicity results mixed = needs further study

Musunuru [JROBP 2018. Bauman IJROBP 2015. Kothari TCRT 2018.
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High Risk: Is Brachy Boost Superior?

 ASCENDE-RT: 398 pts (276 HR, 122 IR) treated with 12 months ADT (8 months
neoadjuvant) & WPRT 46 Gy/23 fx

 Randomized to boost by EBRT 32 Gy (total 78 Gy) or I-125 LDR-B 115 Gy
(*1st randomized brachy boost trial)

* Exclusion: PSA >40, stage cT3b-T4, prior TURP, prostate >75 cc, inability to
tolerate anesthesia

* 5-yr Gr 3 GU toxicity higher with LDR-B: 18% vs. 5%
* In LDR-B, baseline IPSS >16 associated with Gr 2 GU toxicity

* 5-yr Gr 3 Gl toxicity 8% vs. 3%
* Erectile function similar: 45% and 37% preserved EF

Morris JROBP 2017; Rodda IJROBP 2017
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High Risk: Is Brachy Boost Superior?

* LDR-B improved bPFS over EBRT alone (10y: 85% vs. 67%) for IR & HR

Biochemical progression free survival by randomization arm Overall Survival
Randomization

& \ Less need for ADT

in LDR-B arm

§
£ 0.2
o

0.0

||||||||||||||||||||||||

* On MVA: LDR-B, % pos cores, PSA, & T-stage associated with RFS
* No DM or OS difference (ASTRO 2020 update)

Morris JROBP 2017. Rodda IJROBP 2017. Oh ASTRO 2020.
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High Risk: Is Brachy Boost Superior?

* On TROG 03.04 RADAR trial, HDR-B was optional
* Non-randomized subset = favorable outcomes with HDR-B + 18m ADT

[¥5]
[a=]
|
M
<

— 56 Gy

66 Gy
e 70) Gy
s 74, Gy
e HDRB

sHR 0.28 [0.19-0.40], P < .00011 sHR 0.65 [0.51-0.82], P = .00041

—— 74 Gy

]
=]
|
-
(2l

—
[a=]
1
(Sl
1

Adjusted cumulative incidence of
local progression (%)
prostate cancer-speciffic mortality (%)
o

Adjusted cumulative incidence of

o
1

T T T T T T T 1 T T T T T T T T T T T T T T
0 1 P 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

Time from randomisation (years) Time from randomisation (years)

Joseph [JROBP 2020
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High Risk: Is Brachy Boost Superior?

* GS 9-10: EBRT+BT+ADT had better PCSM & DM than EBRT+ADT or RP
(retrospective multi-institutional)

Prostate cancer-specific survival Distant metastasis-free survival
1.0 1.0+
_. 0.84 \ _, 0.8+
m m
= =
= £
A 0.6 A 0.6-
kS kS
= o
5 044 = 04-
o o
o =)
2 o
0.2 02
0 0
0 2 4 6 8 10 0 2 4 6 8 10
Years Years
Treatment
Prostatectomy
. EBRT
KlShan JAMA 2018 == EBRT + brachytherapy
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High Risk: Prostatectomy or Radiation?

e Retrospective studies are subject to huge selection bias

Table 2 - Absolute mortality rates for included studies

SPCG-15 randomized
trial: RP vs. RT + ADT
for T3-T4 LAPC

Results awaited

Wallis Eur Urol 2016

L 4 @RTendulkarMD

Inclusion criteria

Overall mortality

Prostate cancer mortality

Author
RP XRT RP XRT
Abdollah (2012) Clinically localized, age 65-79 NA NA 10 yr low/int: 1.4% 10 yr low/int: 39%
10 yr high: 6.8% 10 yr high: 11.5%
Albersten (2007) Clinically localized, age < 75 10 yr: 17%° 10 yr: 22%° 10 yr low: 3% 10 yr low: 7%
10 yr int: 6% 10 yrint: 12%
10 yr high: 10% 10 yr high: 20%
Arvold (2011) Low risk or intermediate risk NA NA 10 yr low: 0.4%* 10 yr low: 0.8%*
10 yr int: 0%* 10 yr int: 3.5%*
Boorjian (2011) High risk 10 yr: 23% 10 yr RT + ADT: 33% 10 yr: 8% 10 yr RT + ADT: 8%
10 yr RT: 48% 10 yr RT: 12%
Cooperberg (2010) Clinically localized NA NA 10 yr: 5%* 10 yr: 12%°
DeGroot (2013) “Candidate for therapy™: NA NA NA NA
low and intermediate risk
Hoffman (2013) Clinically localized, age 55-74 15 yr: 35%° 15 yr: 58%° NA NA
Jeldres (2008) Age = 70 10 yr: 40.7% 10 yr: 69.7% NA NA
15 yr: 72.7% 15 yr: 86.7%
Kibel (2012) Clinically localized 10yr: 11.1% 10 yr EBRT: 17.4% 10 yr: 1.8% 10 yr EBRT: 2.9%
10 yr brachy: 18.3% 10 yr brachy: 2.3%
Ladjevardi (2010) T1-3, ND-X, MO-X, Relative survival is
PSA<20, age < 75 given resulting in
survival estimates >
100% and therefore
mortality < 0.
Lee (2014) Clinically localized high risk NA NA 10 yr: 10%* 10y r: 20%°
Merglen (2007) Clinically localized NA NA 10 yr: 17% 10 yr: 25%
Merino (2013) Clinically localized 5 yr: 3.8% 5 yr: 11.6% 7 yr: 1.9% 7 yr: 7.9%
7 yr: 6.3% 7 yr: 16.9%
Rice (2013) Low risk, age = 70 10yr: 18%* 10 yr: 30%

Sooriakumaran (2014)
Sun (2013)

Tewari (2007)
Westover (2012)

Zelefsky (2010)

All

Clinically localized, age 65-80
Clinically localized,

high risk, age < 75

Clinically localized, Gleason
score 8-10, age < 75
T1c-T3b

10 yr low: 10%*
10yr int: 15%*
10 yr high: 20%°
10 yr: 20%

10 yr: 54%

NA

NA

10 yr low: 16%*
10 yrint: 22%*

10 yr high: 30%*
10 yr: 37%

10 yr: 75%

NA

NA

10 yr low: 1%°
10 yr int: 3%°
10 yr high: 8%*
NA

10 yr: 25%

5 yr: 0%

8 yr: 1.4%

10 yr low: 1%*
10 yr int:8%*

10 yr high: 15%*
NA

10 yr: 43%

5 yr: 1.5%

8 yr: 4.7%
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High Risk: Prostatectomy or Radiation?

Figure. Trends in Prostate Cancer Treatment From 2004-2016

A

Patients, %

Entire cohort

70-
60-
50-
40
30-
20-
10

0

ADT alone
s N0 treatment

Radiation

\—”\_Ftat:li-:::r.ll|:prostatr2l:t-::um3nr /]\ RP for hlgh riSk
N Adverse pathology

_//_/

——————— ———— —
—_— e e —

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

Agrawal JAMA Network Open 2020

L 4 @RTendulkarMD
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Radical Prostatectomy

 After radical prostatectomy, 20-35% positive margin rates
* 25-35% will have a biochemical recurrence
e >50% if pT3 and/or + margins

* Which patients need postop therapy?
e Local vs. systemic?
* Adjuvant vs. salvage?
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Salvage RT is Effective,

Salvage trestment
——— Sahvage radiotherapy only

Especially at Lower PSA

——— Salvage radictharapy + homonal 100% T
........... - Mo salvage radiotherapy 4% loss of bNED per incremental 0.1 ng/mL PSA
11005
os0{ i = ~ Lo
= | i e ——— E 80% 1 ~
E ...... = F \k‘
Zosf M - 2 "y A
,E ............. : oy
— > 40% + ~ .
ol e v . i bNED ~ <"
= S —— -~
ol Fy — —_
00 20% T -
Log-ranky2=22 8, Pz 0
G T T T T T 1 0% ——
0 3 B Eu‘-.-f.'aj 12 15 18 0.0 05 10 15 2.0 25 3.0
VY
Median PSA pre-RT (ng/mL)

Trock JAMA 2008. King IJROBP 2011.

L 4 @RTendulkarMD
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Salvage RT is Effective, Especially at Lower PSA

= 100 Pre-SRT PSA

@ == 0.01-0.20 ng/mL
‘5‘, == 0.21-0.50 ng/mL
"o 80 == (.51-1.00 ng/mL
L == 1.01-2.00 ng/mL
© = > 2.00 ng/mL
2

e 60 -

@

i

o ]

2

o 40

=

o .

LL

= 20 -

o

y= P <.001

(ab]

o

L 1 | 1 | 1 1 1

0 2 4 6 a8 10 12 14

Time Since SRT Treatment (years)

Tendulkar JCO 2016

L 4 @RTendulkarMD

Cumulative
Incidence of Distant Metastasis (%)

100 -

80

60

2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021

Pre-SRT PSA
P < .001

= (0.01-0.20 ng/mL
== 0.21-0.50 ng/mL
== 0.51-1.00 ng/mL
m=1.01-2.00 ng/mL
w200 ng/mL

2 4 6 8 10 12 14
Time Since SRT Treatment (years)
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“Adjuvant” RT Trials

* 3 randomized trials of “Immediate” RT vs. Observation for pT3 or M+
* No pre-specified parameters for salvage therapy*

SWOG 8794

EORTC 22911

N4

~1/3 had PSA >0.2

ARO 96-02

|

All had PSA <0.1

e FFBF ~50% with observation vs. ~75% with immediate RT

Bolla Lancet 2012. Thompson J Urol 2009. Wiegel Eur Urol 2014.

L 4 @RTendulkarMD
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Adjuvant vs. Early Salvage RT Trials

e >2000 patients randomized

RAVES

RADICALS

64 Gy, no ADT
N=333 (not 470)
1° endpoint = BF

N=1396 to RT randomization
N=2840 to randomization of
Ovs.6vs. 24 mADT

1° endpoint = PCSS

GETUG 17

6 m ADT both arms
N~718
1° endpoint = EFS

Kneebone Lancet Oncol 2020. Parker Lancet 2020.
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RAVES
oy RADICALS

=
A
7 807 66 Gy/33 or 52.5 Gy/20
= K
ém m\ 2 08 _
o g
= 60 Years ( ART SRT i
£ : - £ oo
g > . 87% - 5-yr PFE85% vs. 889) (p=0.56)
.5 0 ) 0] B
s 4 8 79% 75% £ ool
=] — Adjuvant
“ — Salvage
§ 207 1 SRS S SR S S S S A
'g — Adjuvant radiotherapy
SN Salvage radiotherapy ESRT: PSA 20.1 or 3 consecutive rising PSAs
1 ] 1

0 2 4 6 é
Time since randomisation (years)
ESRT: PSA 20.2 5y FFBF with ART
SWOG 77%
.. EORTC 74%
ART: Worse GU toxicity German ARO 72%

Kneebone Lancet Oncol 2020. Parker Lancet 2020.
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ARTISTIC Meta-analysis

Events/patients HR (95% Cl) Weight

Early salvage  Adjuvant
radiotherapy  radiotherapy

RADICALS-RT 82/699 87/697 —i——‘— 1-10 (0-81—1-49} 64-28%
GETUG-AFU17 26/212 14/212 . : 0-57 (0-30-1-08)  14-55%
RAVES 30/167 25/166 = E 0-87 [0-51—1-48) 21-17%
i 095(075-1:21)  100-00%

| |

0-25 1 4

N =2153 «— —>

Favours adjuvant radioth}erapy Favours early salvage radiotherapy

Figure 2: Effect of radiotherapy timing on event-free survival

* Observation/ESRT should be standard of care for most with PSA <0.1
* Favorable population: 78% Gleason 7, 71% positive margin
* Only 15% Gleason 8-10, 19% SVI

Vale Lancet 2020
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Is the Door Closed on Adjuvant RT? Not yet.

Adjuvant Versus Early Salvage Radiation
Therapy After Radical Prostatectomy for Men With
Adverse Pathologic Features—The Debate Continues

By Ronald C. Chen, MD, MPH, FASCO, FASTRO,” and Ananya Choudhury, MA, PhD, MRCP, FRCR'

* Biases against ART can make observation/ESRT appear better
* Due to timing of ADT on RADICALS/GETUG-17 trials
* Due to defining BF after completion of RT

* Few high grade/stage patients enrolled = results not generalizable

* Longer term follow up needed

Chen IJROBP 2021

y @RTendulkarMD 2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021 3 #Refresher21



Who Might Benefit from Adjuvant RT?

Genomic classifier (Decipher™) P oot
score a/w clinical recurrence o

4 Risk Factors:
 pT3b/T4

* pGS 8-10 o

* LN+ 0.25
* high GC score (>0.6) ﬁ’_)lb-”—r_rr
MWMW

000 HHetiEI
Not prospectively validated P » 2 % @ © 7 s % w8 w0

Time From RP (months)

Cumulative Incidence of CR

Dalela JCO 2017
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Who Might Benefit from Adjuvant RT?

1.00 - 1.001

== No aRT e =}= No aRT .
s 0-1 risk factors e >2 risk factors
S S
= 0.75 - = 0.75 -
[ab] @
(o] (]
g g P=.0129
- P=.81 - =-
‘S 0.50 - ‘© 0501
= =
[k [ah]
> =
— fra]
[e] [1»]
S 0.25 = 0.25-
E =
= =
(e} [ ]
0.00 4 Mﬁﬂﬂwuﬂm 0.00 -
0 12 24 36 48 60 72 84 96 108 120 0 12 24 36 438 60 72 84 96 108 120
Time From RP (months) Time From RP (months)

Dalela JCO 2017
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Early Salvage RT Remains Underutilized

* MUSIC: Only 26% received ESRT after PSA >0.2 ng/ml

100% A

80% A

60% -

40% A

Rate of SRT Utilization

P <.001

__ |4 +
*
. 4 | 1

| },%000000*'
’ ____
2K 2 2 4 I
20% ;l} ’0’}00 | I |

0%

o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Practice

Hawken [JROBP 2019
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Treatment (De-)Intensification Strategies?

L 4 @RTendulkarMD

“Lower” Risk

“Intermed” Risk

GG 1-2
Lower PSA
Long PSADT
Low GC score
T2/+ margins

“Higher” Risk

GG 3

Rising PSA
Intermed PSADT
Intermed GC score
SVI

Observe & early
SRT (or none)

GG 4-5

Higher PSA
Short PSADT
High GC score
LN+

SRT +/- ST-ADT?
Novel AA?

ART?

Pelvic RT?

LT vs. ST ADT?
Novel AA?

< De-intensification

Intensification >

2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021
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Adding ADT to Salvage RT

* 3 randomized trials of RT +/- ADT reported (2 published)

GETUG AFU-16: T MFS RTOG 9601: T OS

A Overall Survival, All Patients

B Allpatients No. of Deaths
Placebo Group 131
Bicalutamide Group 108

Bicalutamide

g
2 —
E S
a - 75-
W E]
g -2
= > e,
L. 3 Placebo "
& 50
5 1 s
= =
HR 073 (95% Cl 0-54-0-98); £ Hazard ratio, 0.77 (95% Cl, 0.59-0.99)
7] stratified log-rank test p=0-0339 2 254 P=0.04
| | | | | | | | | I | | | g
0 12 24 36 48 60 72 84 96 108 120 132 144 156
0 I I ] I 1
0 3 6 9 12 15

Years since Randomization

Carrie Lancet Oncol 2019. Shipley NEJM 2017.
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Adding Pelvic Nodal RT

 RTOG 0534 (interim analysis)

100

Arm 3 | 5 yr Rate Comparison

Arm 3 vs Arm 1: p<0.0001
Arm2 ~| Arm 2 vs Arm 1: p<0.0001
Arm 1 | Arm 3 vs Arm 2: p=0.0039

-~
v

Freedom from Progession (%)
38

HRs and 97.5% Cls
Arm & 5 yr Rate 3 vs 1: 0.45 (0.34-0.61)
2! Arm 1: PBRT Alone; 71% 2vs 1: 0.62 (0.47-0.82)
Arm 2: PBRT + STAD; 81% 3 vs 2: 0.71 (0.52-0.98)
. Arm 3: PLNRT+PBRT+STAD; 87%
0 1 2 3 B 5 6 7 8

Pollack ASTRO 2018
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PSA is Predictive of Treatment Effect

RTOG 9601 RTOG 0534

Treatment assignment for patients with PSA 1.5 ng/mL =
S : FFP: Pre-RT PSA <0.34 (Median)

1.0+
Bicalutamide (90 events) 100
081 3&2 | 5yrRate Comparison
i Placebo (98 events) 2 Arm 3 vs Arm 1: p=0.0001
& 0.6 Arm 2 vs Arm 1: p=0.0002
H
& g_‘ 1 Arm 3 vs Arm 2: p=0.49
§ 04 Bk HRs and 97.5% Cl
3 HR, 0.87; 95% C, 0.66-1.16; P=.36 . mE s SO0 0 i
12-y Estimates: 3 vs 1: 0.51 (0.32-0.81)
027 placebo, 0.76; 95% CI, 0.71-0.81 £ s Am1:PBRT Alone 2vs 1: 0.54 (0.33-0.87)
Bicalutamide, 0.77; 95% C1, 0.72-0.82 Ao 2 FBRT €5 TAD 3 vs 2: 0.93 (0.55-1.60)
0 ‘ . . : : . Arm 3: PLNRT+PBRT+STAD
0 3 6 9 12 15 16 2 - -
. 0 1 2 3 4 5 6 7 8
Time, y
E Treatment assignment for patients with PSA =1.5 ng/mL F FP : Pre"RT PSA 20-34
1.0+
Bicalutamide (18 events) 29
0.84 Arm 3
= g 5 yr Rate Comparison
2 06 . Armzt| Arm 3 vs Arm 1: p<0.0001
A Placebo (33 events) g Arm 2 vs Arm 1: p=0.0029
g 0.4 [ % Arm 1 Arm 3 vs Arm 2: p=0.0017
3 I:;I Uéats_; 95;% Cl,0.25-0.81; P=.01 § A PERT A HRs and 97.5% Cls
0.2 ~o7¥ =stmates: & rm 1: one 3 vs 1: 0.40 (0.27-0.59)
Bicoutomide, 0.74; 5% 01, 0.63.0.86 A 2 BRI ST 2vs 1: 061 (0.44-0.86)
o : . . . . Arm 3: PLNRT+PBRT+STAD 3 vs 2: 0.65 (0.44-0.97)
0 3 6 9 12 15 16 2 s A RRG RS RAT SRR
Time, y Years from Randomization

Dess JAMA Oncol 2020. Pollack ASTRO 2018.
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PSA Doubling Time is Prognostic

e European Association of Urology (EAU) proposed risk stratification:
* Low risk: PSA-DT >1 year and pGS <8
* High risk: PSA-DT <1 year or pGS 8-10

i 00 01 02 03 04 05 06 07 08 09 1.0

]
g 8
a. o«

Van den Broeck Eur Urol 2018. Tikki Eur Urol 2019.
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Incorporating Genomic Classifiers

Subset of RTOG 9601

Figure 2. Difference Between Arms, by Genomic Classifier (GC) Risk Group, for Predicted Rates of Distant
Metastasis (DM). Prostate Cancer-Specific Mortality (PCSM), and Overall Survival (0S) at 12 Years

[A] Al patients: 12-y DM, PCSM, and OS
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Feng JAMA Oncol 2021
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Incorporating Genomic Classifiers

Subset of RTOG 9601

Early salvage patients: 12-y DM, PCSM, and 05

@ 0.154 0151 w15+
DM PCSM é 0S
£ 0.10- £ 010 g 0.104
“ ” 2 2 X
Early E 2, :
g 0.05 E E 0.05- Z 0054
PSA <0.7 3 l
5 O0p—== = ﬁ 0| 2 0
¥ o
subset 2 5
% _0.05 £ _0.05 g -0.051
o = o
E -
S _p.10 -0.10 = 0.10
Low Intermediate-high Low Intermediate-high Low Intermediate-high
GC risk group GC riskgroup GC risk group

Patients with Intermediate-High GC score had greater benefit from ADT

Feng JAMA Oncol 2021
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Treatment Intensification of Post-op RT

1. Earlier RT (at lower PSA)?

* Observation/early salvage appropriate for most
e Consider adjuvant RT if multiple adverse risk features

2. ADT?
* Higher post-op PSA (what cut-off?)
* Adverse biology (high grade/GC score, maybe short PSA-DT?)

3. Pelvic nodal RT?
* Higher post-op PSA (=0.34 in RTOG 0534 prelim analysis)
e Other indications? TBD
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How | Treat Post-Prostatectomy in 2021
PSA___|General Management

<0.2 GS 6-7 2 observe (& ESRT if PSA rises)

GS 8-10 = consider ART only if (multiple) T3b,
high GC score >0.6, LN+ (Dalela)

~0.2-0.5 GS 6-7 - ESRT
GS 8-10 = SRT +/- ADT (based on GC?)

~0.5-2.0 PET- > ADT + pelvic RT (as per RTOG 0534)
PET+ in pelvis only =2 same + boost PET-avid
PET+ outside pelvis = ADT + SBRT to oligomets?
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NCCN 2021: LR after EBRT

RADIATION THERAPY RECURRENCE

* Risk
stratification™™m
» PSADT

* Bone imaging“‘Ek

+ Prostate MRI

PSA
. * Transrectal
persistence/
y ultrasound (TRUS)
Lercurrence }R biopsy

Positive DRE| | Consider:

» Chest CTf

» Abdominal/pelvic
CT or abdominal/
pelvic MRIf

» C-11 choline or
F-18 fluciclovine
PETICT or PET/
MR'f‘"

L 4 @RTendulkarMD

Observation9
or
RP + PLNDP
or
Brachytherapy®
Life or
expectancy }—» Cryotherapy —
TRUS biopsy w10y Hi h-intensity
positive, studies fogused
regative . ultrasound (HIFU)
metastases (category 2B)
Life
expectancy
M0y
TRUS biopsy
negative, Observationt
studies negative = Oor
for distant ADT!
metastases

Studies positive |
for distant

metastases |

2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021

For rising PSA, stage with
bone scan & CT A/P or
PET-CT

If no mets, then prostate
MRI & biopsy

If biopsy proven LR,
consider salvage local
therapy if PSA <10 and life

expectancy >10 years

Otherwise consider ADT if
short PSA-DT
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Salvage Therapy for LR after EBRT: Brachy

 RTOG 0526: Ph Il trial of salvage LDR, 1-125 (n=85) or Pd-103 (n=7)

 All originally LR/IR, biopsy proven >30 m after EBRT, PSA <10, NO, MO
* 1° endpoint: GU/GI toxicity
* Secondary endpoints: OS, DFS, patterns of recurrence, time to BF

* Late Gr 3 GU/GI toxicity 14%

* FFBF 68% at 5 yrs, 54% at 10 yrs

* 10-yr LR 5%, DM 19%

* Conclusion: local salvage LDR brachytherapy is feasible and effective

Crook IJROBP 2018. Crook ASTRO 2020.
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Salvage Therapy for LR after EBRT: SBRT

Retreatment for Local Recurrence of Prostatic
Carcinoma After Prior Therapeutic Irradiation:
Efficacy and Toxicity of HDR-Like SBRT

Donald Fuller, MD,* James Wurzer, MD,” Reza Shirazi, MD,* ‘
Stephen Bridge, MD," Jonathan Law, DABR,' Tami Crabtree, PhD,’
and George Mardirossian, PhD*

Salvage Stereotactic Body Radiation Therapy for
Local Prostate Cancer Recurrence After Radiation
Therapy: A Retrospective Multicenter Study of
the GETUG

David Pasquier, MD, PhD,*" Geoffrey Martinage, MD,*

Guillaume Janoray, MD,*" Damaris Patricia Rojas, MD,’

Dario Zerini, MD,' Flora Goupy, MD,”

Renaud De Crevoisier, MD, PhD, " ** Emilie Bogart, MSc,'"

Gilles Calais, MD, PhD,"? Alain Toledano, MD,"

Laurent Chauveinc, MD, PhD, " Nathaniel Scher, MD,'"

Pierre Yves Bondiau, MD, PhD," Jean Michel Hannoun-Levi, MD, PhD,"’
Marlon Silva, MD,"' Emmanuel Meyer, mp,!

Philippe Nickers, MD, PhD,* Thomas Lacornerie, MSc, ¥

Barbara Alicja Jereczek-Fossa, MD, PhD,! and Eric Lartigau, MD, PhD*

Fuller JROBP 2019. Pasquier IJROBP 20109.
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Salvage Therapy for LR after EBRT

* MASTER meta-analysis: very similar efficacy between modalities
* Less GU tox from SBRT/HDR/LDR than RP; less Gl tox from HDR than RP

T

53% 21% 1.5%

Cryo 57% 15% 0.9%
HIFU 46% 23% 0.8%
SBRT 56% 5.6% 0.0%
HDR 58% 9.6% 0.0%
LDR 53% 9.1% 2.1%

Covariate-adjusted meta-regression % rates shown; p<0.05 in bold

Valle Eur Urol 2020
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NCCN 2021: N1 NCCN 2021: M1

REGIONAL RISK GROUP (ANY T, N1, M0) SYSTEMIC THERAPY FOR CASTRATION-NAIVE PROSTATE CANCER™"
EXPECTED INITIAL THERAPY

PATIENT

SURVIVALK ADT! with one of the following:

» Preferred regimens:
» Apalutamide (category 1?
» Abiraterone (category 1)“-¢¢
» Docetaxel 75 mg/m? for 6 tt:ycles““ (category 1)VV
PP.qq.IT.Ss. tt » Enzalutamide (category 1)
M1 |« EBRT® to the primary tumor for low-volume M144

or
ADT"9°

EBRT? + ADT! (%referred} —
+ abiraterone®®:

>8y
or symptomatic

ADT! + abiraterone'®® — »

{ Observation9
55y . — |or
and asymptomatic ADT!
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Management of Pelvic LN+

* cN1 and MO at diagnosis = treat with curative intent
 EBRT + ADT +/- abiraterone

+
After propensity score matching N+MO subcohort
100 1.00-
1.0 -
Failed/Total "
75 we R T+Immediate Hormones ~ 32/98 'll...
= == RT+Hormones at Relapse ~ 36/75 08 “\,\ w 0.751
p <0.026 -y E RT
"-..‘_‘ é
0.6 -..‘H._ g
”é 0.50+
o
= No RT
0.4 E
j=1
2
= 0251
0.2
1
— ADT+RT Log-rank p <.001
0 2 4 6 8 10 =mmADT Alone 0
1 1 0.0 T T T T T T T T T |
Years from Date of Randomization . A - - e . 6§ 12 18 24 30 36 42 48 54 60 66
Time, mo Time, mo

Lawton JCO 2005. Lin JNCI 2015. James JAMA Oncol 2015.
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Management of Pelvic LN+

* Regional nodal oligorecurrence after prior local therapy (RP or RT)

* Treatment options

e Salvage PLND +/- EBRT +/- ADT

* EBRT + ADT

* SBRT +/- ADT

* ADT alone
* De Bleser: Pelvic nodal RT = {, LN recurrence but 1 toxicity than SBRT
* Bravi: Salvage node dissection alone insufficient = 10y FFBF only 11%

* 10y PCSM 34%; improved with adjuvant ADT

* Implications for MDT with SBRT alone?

De Bleser Eur Urol 2019. Bravi Eur Urol 2020.

y @RTendulkarMD 2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021 y #Refresher21




Management of Pelvic LN+

* pN1 after prostatectomy

* Indications for postop pelvic RT + ADT:
e 1-2 LN+, GS 7-10, pT3b/pT4, or M+

* 3-4 LN+

Abdollah JCO 2014

L 4 @RTendulkarMD

All patients
with pN1 disease —
(n=1,107; 100%)

Positive
nodes = 1-2

Eight-Year CSM-Free Survival (95% Cl)

Gleason
score 7-10

Entire

Cohort aHT Alone aRT + aHT P
Gleason score 2-6 98.6 98.4 100 .7
(n=133; 12%) (95.8 to 100) | (95.4 to 100) (100 to 100)
pT2/pT3a 96.6 96.8 96.3 A4
and negative SM (93.4t099.9) | (93.21t0 100) | (89.4 to 100)
(n=131; 11.8%)
pT3b/pT4 or 86.7 84.2 93.1 .03
positive SM (83.0 to 90.6) | (79.7 to 89.0) | (87.5 to 99.1)
(n =552; 49.9%)
Positive nodes = 34 85.3 78.8 96.5 .02
(n=160; 14.5%) (78.9t0 92.1) | (69.7 to 89.0) | (91.8 to 100)
Positive nodes > 4 72.2 72.0 74.7 9
(n=131; 11.8%) (62.7 to 83.1) | (60.9 to 85.2) | (69.2 to 94.3)
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General Guidelines for cN+

* See 2021 NRG Atlas, Table 1 (next slide)

* Prophylactic nodal volumes should extend ~5-7 mm around clinically
suspicious LNs = dose 45-50.4 Gy

* Boost residual nodes post-ADT to dose for primary disease (if
possible, respecting normal tissues)

* My practice for LN+: SIB 70 Gy/28 to prostate, prox SV & +LN (if far
from bowel), with 50.4 Gy ENI + 2-3 years ADT +/- abiraterone

* If +LN is close to bowel, aim for 60+ Gy

Hall IJROBP 2021
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Anatomic Location

CT/MRI-based Size

CT/MRI-based
Morphology

PSMA PET-based
Criteria

|Fluciclovine PET-based
Criteria

Example of positive
node on CT

Example of positive
node on MR

Example of positive
node on PET

Mesorectal, Presacral

Short axis
>4 mm

Irreqular Border and/or
heterogenous
morphology (only for LN
> 3mm on MRI)

Uptake greater than
blood pool

> 1 cm: Uptake
greater than BM

< 1 cm: Uptake
greater than blood
pool

Internal Iliac,
Obturator

Short axis

> 7/mm

Irreqular Border and/or
heterogenous
morphology

Uptake greater than
blood pool

> 1 cm: Uptake
greater than BM

< 1 cm: Uptake
greater than blood
pool

Common Iliac and
External Iliac

Short axis
>8 mm

Irreqular Border and/or
heterogenous
morphology

Uptake greater than
blood pool

> 1 cm: Uptake
greater than BM

< 1 cm: Uptake
greater than blood
pool

Inguinal

Short axis
>8 mm

Irreqular Border and/or
heterogenous
morphology

Asymmetric uptake
that is greater than
Liver

Asymmetric uptake
greater than BM

L 4 @RTendulkarMD
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Metastatic Prostate Cancer

Therapy

Surgery/
Radiation

Systemic
Therapy

Tran JOP 2017

L 4 @RTendulkarMD

Localized Oligometastatic
Disease Disease

Castrate-sensitive M1

R
|

Regional
(N1MO)

Low Volume High Volume

4

Widely Metastatic
Castrate-Resistant
Disease
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Treatment of mCSPC

* ADT alone = SOC for decades
* Now, many options for de novo mCSPC

porer? Tl |ouwcome

Docetaxel CHAARTED, STAMPEDE ™ OS
Abiraterone LATITUDE, STAMPEDE ™ OS
Enzalutamide = ENZAMET, ARCHES ™ OS
Apalutamide  TITAN ™ 0S
Prostate RT STAMPEDE, HORRAD ™ OS (low vol)
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STAMPEDE: RT for mCSPC

* Overall cohort: no OS benefit to prostate RT, but FFS benefit
* Toxicity same between prostate RT vs. none (both arms: 4% late tox)

A overall survival B Failure-free survival

100 — Control 100+
— Radiotherapy
804 20
g g
£ =
= B = 60+
E 60 g
g H
= E
= i & 40
g 40 %
20
20
HR 0.76, 95% C1 0-68-0.84; p<0.0001
HR 0-92, 95% CI 0-80-1.06; p=0-266 o P
T T T T T T T T 1
0 T T T T T T T T ] 0 -1 12 18 24 30 36 42 48 54
MNumber at risk 0 e L 18 4 o 3% 4 48 54 Number at risk Time since randomisation {months)
{events) (events)
Control 1028 (17) 958 (56) 933(82) 826(63) 601(39) 481(67) 328 (37) 219 (16) 122 (5} 41 Control 1029 (300)711 (188) 516 (119) 380 (76) 216 (26) 149 (25) 99 (13) 58 (8) 31 (1) 11
Radiotherapy 1032 (12) 998 (47) 936(64) 832(75) 611 (54) 478 (41) 365 (37) 236 (25)128 (11) 47 Radiotherapy 1032 (211)799 (203) 588 (120) 440 (70) 285 (33) 212 (20) 156 (11) 101 (14) 48 (3) 18

Parker Lancet 2018
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STAMPEDE: RT for mCSPC

* Pre-specified subgroup of LMB had 1* OS from prostate RT (HR 0.68)
over ADT alone

Control  Radiotherapy Interaction p value HR (95% CI)
Deaths/N  Deaths/N
Metastatic burden
116/409  90/410 0-0098 + 0-68 (0-52-0-90)
High burden 25567 157/553 —5—0— 1.07 (0-90-1.28)
Radictherapy schedule :
Weekly 170/482  182/497 0.27 — % 101082125
Daily 212/547 188535 —0—;— 0-86 (071-1.05)

T T T U — T

05 o0& 07 08 08 10 12
A

Favours radiotherapy

—
Favours control

14

Adjusted hazard Survival at 3 years*®
ratio (95% Cl)
Control Radiotherapy

Overall survival
All patients 0-92 (0-80-1.06) 62% 65%
Low metastatic burden 0-68 (02-0-90) 73% 81%
High metastatic burden 1.07 (0-90-1-28) 54% 53%
Failure-free survival
All patients 076 (0-68-0-84) 23% 32%
Low metastatic burden ":@9—072) 33% 50%
High metastatic burden 0-88 (077-1-01) 17% 18%
Progression-free survival
All patients 0-96 (0-85-1.08) 44% 44%
Low metastatic burden . 3-0-98) 58% 63%
High metastatic burden 1-09 (0-94-1-26) 35% 30%

(HMB = >4 bone mets with >1 outside vertebral bodies or pelvis, or visceral mets, or both — based
on conventional imaging BS/CT/MRI)

Parker Lancet 2018
L 4 @RTendulkarMD
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Mamme . eamsipeteis evipaiens STOPCAP meta-analysis R (Go% O Weigh

Owverall survval
STAMPEDE [11] — 1.44 (1.05, 1.98) 75.04
<5 105/399 130/404 —— [
25 218/393 207/397 —— Prostate RT
HORRAD [12] T 3-yr oS by . —— 1.65 (0.89, 2.70) 24.96
<5 35/89 3471 *
>5 96/127 105/145 —— 7% for <5 :
bone mets —— 11.1.94)100.00
£l P07
(77% vs 70%)
Progression-free survival .
STAMPEDE — 1.29 (0.99, 1.67) 81.09
<5 184/399 200/404 — |
=5 2990393 288/397 — :
HORRAD —_l"i_ 1.47 (0.88, 2.52) 18.91
<5 38/89 3671 —_—— .
25 991127 110/145 —— |
- @ 04, 1.67) 100.00
7= 0.021
Failure-free survival _
STAMPEDE —— 140 (1.12, 1.76) 79.78
<5 238/399 207/404 —— |
=5 347/393 351/397 - :
HORRAD —-Q-:— 1.17 (0.74, 1.85) 2022
<5 58/89 5271 — |
=5 116127 135/145 — |
—é— @ 10, 1.66) 100.00
[l [ 1]
1 1 | |

0.5 1 2 0.5 1
F Favou (Greater treatment effect Greater treatment effect
i e with greater number of With lower number of
RT + ADT  ADT bone metastases bone metastases

Burdett Eur Urol 2019
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STAMPEDE: RT for mCSPC (secondary analysis

* OS & FFS benefit to prostate RT for 1-3 bone mets

Figure 3. Kaplan-Meier Curves for Overall and Failure-Free Survival by Treatment in 1587 Patients With Bone Metastases

E Overall survivalin =3 bone metastases (+NRLN) subcohort
100+

Failure-free survival in <3 bone metastases (+NRLN) subcohort

100
B0+ B0
==
= g
2 60+ S 60
= =
= Y=
£ 404 5 40
>
S 3
SOC+RT .
204 soc 204
HR, 0.64; 95% Cl, 0.46-0.89 HR, 0.56; 95% Cl, 0.45-0.71
0 T T T 1 D T T T 1
0 12 24 36 48 0 12 24 36 48
Time since randomization, mo Time since randomization, mo
No. at risk (events) No. at risk (events)
SOC 290 (11) 274 (24) 188 (22) 116 (19) 50 S0C 290 (87) 195 (66) 86 (19) 41 (11) 12
SOC+RT 287 (2) 281 (15) 212 (18) 145 (18) 59 SOC+RT 287 (56) 228 (52) 129 (15) 86 (12) 26

Ali JAMA Oncol 2021

L 4 @RTendulkarMD
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STAMPEDE: RT for mCSPC (secondary analysis

* FFS benefit to prostate RT for NRLN mets without visceral mets

Figure 4. Kaplan-Meier Curves for Overall Survival (0S) and Failure-Free Survival (FFS) by Treatment in Patients With Only Nonregional Lymph Node
(NRLN) Metastasis (M1a) and Any Visceral or Other Metastasis

E Overall survivalin only NRLN metastasis subcohort Failure-free survival in only NRLN metastasis subcohort

100 100
804 804
a9
= g
T 60 > 60
== 3
— -
§ 40+ 5 407
S 3
SOC+RT L
201 soc 204
HR, 0.60; 95% C1,0.33-1.09 HR, 0.63; 95% Cl, 0.42-0.94
0 T T T 1 0 T T T 1
0 12 24 36 48 0 12 24 36 48
Time since randomization, mo Time since randomization, mo
No. at risk (events) No. at risk (events)
SOC 89 (3) 34 (N 58 (8) 31 (5) 12 S0C 89 (27) 59 (17) 29 (9) 9 (0) 3
SOC+RT 92 (0) 90 (8) 64 (6) 43 (6) 16 SOC+RT 92 (15) 76 (20) 41 (B) 24 (3) 8

Ali JAMA Oncol 2021
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Role of Prostate RT with ADT + Abi?

PEACE-1 trial (closed): 4 arms (N=1173)
« Arm A: ADT + Docetaxel
e Arm B: arm A + Abiraterone
* Arm C: arm A + Prostate RT
e Arm D: arm A + Prostate RT + Abiraterone

* RT: 74 Gy/37 fractions to prostate

y @RTendulkarMD 2021 ASTRO ANNUAL REFRESHER COURSE « MARCH 19-21, 2021 3 #Refresher21




How about metastasis-directed therapy (MDT)?

 STAMPEDE - RT to primary site I* OS for low volume mCSPC
* No trials of SBRT to synchronous oligomets yet

Oligometastatic
Disease

Systemic Disease

Sloughed
cancer cells

Good primary Poor primary
tumor conditions tumor conditions
Hospitable target
Inhospitable target organs
organs

Reyes Oncotarget 2015
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ESTRO 2020: Dynamic Oligometastatic State Model

A De-novo oligometastatic disease

Synchronous oligometastatic disease

STAMPEDE

Toft (prostate RT only)

oligom

To

M etachronous oligorecurrence

" SABR-COMET =
s STOMP

et ORIOLE

Metachronous oligoprogression

therapy

+ T-X: diagnosis and treatment of primary cancer (green) in a
non-metastatic state

« Under treatment with active systemic therapy

+ TO: first time diagnosis of new oligometastases (red) =6 months
after diagnosis of cancer

Guckenberger Lancet Oncol 2020

L 4 @RTendulkarMD

B Repeat oligometastatic disease

Repeat oligorecurrence

C Induced oligometastatic disease

Induced oligorecurrence

« T-X: diagnosis of oligometastases followed by local treatment or

systemic treatment or both

« Systemic therapy-free interval

+ TO: diagnosis of new (blue) and growing or regrowing (red)
oligometastases

Repeat oligoprogression

therapy

« T-X: diagnosis of oligometastases followed by local treatment or

systemic treatment or both

+ Under treatment with active systemic therapy

+ TO: diagnosis of new (blue) and growing or regrowing (red)
oligometastases

Repeat oligopersistence

therapy

« T-X: diagnosis of oligometastases followed by local treatment or

systemic treatment or both
» Under treatment with active systemic therapy

« T0: diagnosis of persistent non-progressive (red) oligometastases

« T-X: diagnosis of polymetastatic metastatic disease followed
by systemic treatment with or without local treatment

« Systemic therapy-free interval

- T0: diagnosis of new (blue) and growing or regrowing (red)
oligometastases, possible residual non-progressive metastases
(black)

Induced oligoprogression

therapy

« T-X: diagnosis of polymetastatic metastatic disease followed
by systemic treatment with or without local treatment

« Under treatment with active systemic therapy

« T0: diagnosis of new (blue) and growing or regrowing (red)
oligometastases, possible residual non-progressive
metastases (black)

Induced oligopersistence

« T-X: diagnosis of polymetastatic metastatic disease followed
by systemic treatment with or without local treatment

« Under treatment with active systemic therapy

« T0: diagnosis of persistent non-progressive oligometastases
(red), where response is worse compared with other residual
metastases (black)
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MDT for Oligorecurrence

* Metachronous oligorecurrence = after primary therapy
* SABR-COMET (n=16 prostate): SABR T PFS

e STOMP (n=62): MDT > ADT-free survival »
* ORIOLE (n=54): SABR 1 PFS & |, DM

No concurrent ADT

T| Composite PFS stratified by study arm

= Control arm A
100 4 =— SABR arm

90
80

w
3

100+

E z 2 ® 80
= = = =
1 . > >
5 70 2 32 =
T e ; 5 : s

1 Stratified log-rank test P=.001 « “© 3
@ @ @ @ 604
@ 2 2 @
L 501 o o g
S 40 2 2 o Observation
= S 40
@ =
o 304 n
2 ‘ @
= 20 24 30 36 a8 &
E 10 4 risk: Time (months) E 204

M 1 MTD 34 27 20 W 10 6 5 2 1
T T " T " T Suv. 31 24 20 12 8 &5 3 1 0 0 Surv. 26 19 15 9 6 4 3 1 0 0 HR, 0.30; 95%Cl, 0.11-0.81; P=.002
0 1 2 3 4 5 6
. Fig 2. Kaplan-Meier plot comparing androgen deprivation therapy (ADT}-free survival of surveillance versus metastasis-directed therapy (MDT) for (Al the intention-to- 0 T T T T
Time (years) treat analysis and (B) the per-protocol analysis. HR, hazard ratio; Surv., surveillance. 0 6 12 18 24

Time from randomization, mo

Palma JCO 2020. Ost JCO 2018. Phillips JAMA Oncol 2020.
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ORIOLE trial

* Total consolidation of all PET-avid lesions 1 PFS and {, DM, with no
grade 3+ toxicities

. —L_A_II No untreated lesions
New metastases 95% ClI P-value % _
at 6 months £
Total consolidation (n = 19) 16% 4.9-38.6% | 0.006
SUthtaI consolidation (n n 16) 63% 38'5 i 81‘5% g a HR, 0.19; 95% CI, 0.07-0.54; P<.001

* SBRT may alter the natural history of oligorecurrent prostate cancer
?? benefit with concurrent systemic therapy

... or, can we delay/avoid/limit ADT ??

Phillips JAMA Oncol 2020
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PSMA-PET will change everything

e Oligomets (1-3) in 46%
* Local onlyin 25%
* Widespread 29%

e After MDT, PSA {, in 92%
(undetectable in 26%)

Best PSA response of individual patients (n=39) is shown as percent change from

0,9 85,1%
baseline (bars) and given as absolute change in ng/mL. Patients were stratified by
0,8
71,3%
07 treatment.
05
53,6% 160 W surgery
0,5 47.6% = D Radiation therapy
42,6% ® | ‘
£ Cryoablation
oq  39% 7,6% @ = 50
’ (=S}
o @
29,2% 8,7% 8o
03 24.4% 23,9% 2 g 0
21,0% <=
)]
02 16,9% — £3
9,4% e
[] -
0
PSAD.2-05ng/mL  PSADSL-10ng/mL PSA1.01-2.0ng/mL PSAdt< 5.5 manths P5Adt= 5.5 months -100
(138 patients) (92 patients) (102 patients) (153 patients) (179 patients) Absolute ,‘-’«x?«’xqzv‘v\‘{v\‘-‘e‘%“-’)V-z“"&\"?z‘Q.o\%“{fYov-v\qe“'-’z“'?g‘e)“’-'.p\“-')\’.‘,w\‘-’o\‘?e“-’v“?.v‘“’?z\‘?d?‘?a;o'e‘O-sz?&‘?)‘(v“’-'e“’-e\?@v-s

B Overall Detection Rate M Pelvic Disease M Distant Relapse PSA change (ng/mL)

Ceci EINMMI 2019. Fendler JAMA Oncol 20109.
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NCCN 2021: Genetic Testing

L 4 @RTendulkarMD

* Germline genetic testing is recommended for patients with prostate

cancer and any of the following:
» High-risk, very-high-risk, regional, or metastatic prostate cancer
» Ashkenazi Jewish ancestry
» Family history of high-risk germline mutations (eg, BRCA1/2,
Lynch mutation)
» A positive family history of cancer:
¢ A strong family history of prostate cancer consists of: brother
or father or multiple family members who were diagnosed with
prostate cancer (but not clinically localized Grade Group 1) at
<60 years of age or who died from prostate cancer
OR
¢ 23 cancers on same side of family, especially diagnoses =50
years of age: bile duct, breast, colorectal, endometrial, gastric,
kidney, melanoma, ovarian, pancreatic, prostate (but not
clinically localized Grade Group 1), small bowel, or urothelial
cancer

* Limited data suggest that prostate cancers with cribriform (ductal or
intraductal) histology have increased genomic instability.

* Family history for known germline variants and genetic testing for
germline variants should include MLH1, MSH2, MSH6, and PMS2 (for
Lynch syndrome) and homologous recombination genes BRCAT1,
BRCA2, ATM, FALB2, and CHEK2.
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Congratulations — We Made It!

* Bladder cancer
e Seminoma

* Renal cell carcinoma | wish you a

* Prostate cancer &
ealthy and
* Early stage (low & intermediate risk) y

* High risk/locally advanced safe 2021!
* Salvage therapy after RP or RT
* LN+

* Metastatic
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