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OEMATA T1PO2 2YZHTH2H

3D-CONFORMAL IMRT V-MAT RADID-ARC IGRT

JTEPEOTAKTIKH AKTINOGEPATEIA (SBRT)

2YNAIAZMO2 AKTINOOEPATEIAZ OPMONOOEPATIEIAZ

MPOZTATEKTOMH H AKTINOGEPATEIA ZE AZOENEIZ METAAQY KINAYNOY
2YMNAHPQMATIKH AKTINOOEPATIEIA META ANO PIZIKH NPOXTATEKTOMH
AKTINOOEPATIEIA AlIA2Q2H2 META ANO PIZIKH NMPO2TATEKTOMH
BIOXHMIKH YINOTPOITH META TH MNMPO2TATEKTOMH KAI AKTINOOEPATIEIA



RISK STRATIFICATION AND STAGING WORKUP
. - . Y Molecular testin : . -
Risk group | Clinical/pathologic features Imaging"! of tumor 0 Germline testing | Initial therapy®
* T1c AND
* Gleason score s6/grade group 1 AND
* PSA <10 ng/mL AND I P Consider if strong
Verylow® |, Fewerthan 3 prostate biopsy fragmentsicores positive, Not indicated Not indicated family history® See PROS-4
=50% cancer in each fragment/core  AND
* PSA density <0.15 ng.‘ml.lg
) =
*T1-T2a AND idar if B ider i
. - Consider if life Consider if strong
Low? ' gise:?lla snt;}or:. LSS!grade group 1 AND Not indicated expectancy 210y’ family history® See PROS-5
. Cc . .k .
. = * Bone imaging : not recommended for staging
_ Favorable |, gisesi%ll;g%r;:ntt-?fgrade group 2 OR * Pelvic + abdominal imaging: recommended if Consider if life Consider if strong See PROS-6
intermediate? AND nomogram predicts >10% probability of pelvic lymph expectancy =10y’ family history
* Percentage of positive biopsy cores <50% node involvement
«T2b-T2c OR * Bone imaging": recommended if T2 and PSA =10 ng/
Unfavorable | * Gleason score 3+4=7/grade group 2 or Gleason score mL . . . Not routinely Consider if strong
intermediate® | 4+3=T/grade group 3 OR * Pelvic * abdominal imaging: recommended if recommended family history® | €& PROS-7
* PSA 10-20 ng/mL nomogram predicts >10% probability of pelvic lymph
node involvement
*T3a0OR * Bone imaging": recommended
' * Gleason score 3/grade group 4 or Gleason score * Pelvic *+ abdominal imaging: recommended if Not routinely . _ap
High 4+5=9/grade group 5 OR nomogram predicts >10% probability of pelvic lymph recommended Consider See PROS-8
* PSA =20 ng/mL node involvement
. ;3_5-1'4 %‘}e Ao 5 OR + Bone imaging*: recommended Not routinely
5 * Fnimary Gleason patiern * Pelvic + abdominal imaging: recommended if ol routine 3 p
Very high * =>4 cores with Gleason score 8-10/ grade group 4 or 5 nomogram predicts >13%gpmbam|-,.y of pelvic lymph recommended Consider® See PROS-8
node involvement
Consider tumor testing
for homologous
recombination gene
Regional Any T, N1, MO Already performed mutations and for Consider® See PROS-9
microsatellite instability
(MSI) or mismatch repair
deficiency (dMMR)™
Consider tumor testing
for homologous o
Metastatic | Any T, Any N, M1 Already performed recombination gene Consider See PROS-13
mutatioaﬁ and for MSI or
dMMR ™




Clinically Localized Prostate Cancer: AUA/ASTRO/SUO Guideline.

Part I: Risk Stratification, Shared Decision Making, and Care Options
Martin G. Sanda et al.

8. Clinicians should recommend active surveillance as the preferable care option for most low risk localized
prostate cancer patients. (Moderate Recommendation; Evidence Level: Grade B)

9. Clinicians may offer definitive treatment (i.e. radical prostatectomy or radiotherapy) to select low risk localized
prostate cancer patients who may have a high probability of progression on active surveillance. (Conditional
Recommendation; Evidence Level: Grade B)

10. Clinicians should not add androgen deprivation therapy (ADT) along with radiotherapy for low risk localized
prostate cancer with the exception of reducing the size of the prostate for brachytherapy. (Strong
Recommendation; Evidence Level: Grade B)




Clinically Localized Prostate Cancer: AUA/ASTRO/SUO Guideline.

Part II: Recommended Approaches and Details of Specific Care Options
Martin G. Sanda et al.

48.Clinicians should inform localized prostate cancer patients who are considering proton beam
therapy that it offers no clinical advantage over other forms of definitive treatment. (Moderate
Recommendation; Evidence Level: Grade C)

49. Clinicians should inform localized prostate cancer patients considering brachytherapy that it has
similar effects as EBRT with regard to erectile dysfunction and proctitis but can also exacerbate urinary
obstructive symptoms. (Expert Opinion)



Clinically Localized Prostate Cancer: AUA/ASTRO/SUO Guideline.

Part II: Recommended Approaches and Details of Specific Care Options
Martin G. Sanda et al.

42. Clinicians may offer single modality EBRT or brachytherapy for patients who elect radiotherapy for low risk
localized prostate cancer. (Clinical Principle)

45. Clinicians should inform localized prostate cancer patients that use of ADT with radiation increases the
likelihood and severity of adverse treatment-related events on sexual function in most men and can cause other
systemic side effects. (Strong Recommendation; Evidence Level: Grade B)

43. Clinicians may offer EBRT or brachytherapy alone or in combination for favorable intermediate risk localized
prostate cancer. (Clinical Principle)

44. Clinicians should offer 24-36 months of ADT as an adjunct to either EBRT alone or EBRT combined with
brachytherapy to patients electing radiotherapy for high risk localized prostate cancer. (Strong Recommendation;
Evidence Level: Grade A)
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LOW RISK GROUP

EXPECTED INITIAL THERAPY ADJUVANT THERAPY

PATIENT . e r

SURVIVALP Active surveillance o o
« PSA no more often than every 6 mo unless clinically indicated Progressive disease"
* DRE no more often than every 12 mo unless clinically indicated See Initial Clinical
* Repeat prostate biopsy no more often than every 12 mo unless clinically indicated Assessment (PROS-1)
« Consider mpMRI if anterior and/or aggressive cancer is suspected when PSA increases and

systematic prostate biopsies are negative

210y EBRT® or brachytherapy® >
Adverse feature(s) and no lymph node metastases:!
EBRT®
or g o
st See Monitoring for
Observation — |Initial Definitive
RPS + PLND if predicted probability Therapy (PROS-10)
of lymph node metastasis 22% No adverse features or lymph node metastases —»
Lyr?Ph node metastasis:
ADT (category 1) + EBRT® (category 2B)
or
Observation!
See Monitori
<10 y —— Observation! S g

* (PROS-10)
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PRINCIPLES OF RADIATION THERAPY

Table 1: Regimens that have shown acceptable efficacy and toxicity. The optimal regimen for an individual patient warrants evaluation of comorbid conditions, voiding

* Active survedlance should be strongly considered

symptoms, and toxicity of therapy. Additional fractionation schemes may be used as long as d logic principles and appropriate estimate of BED are considered.
NCCN Risk Group
an appropriate regimen option  radabon therapy s gven)
Regimen for Definitive Therapy Favorable Unfavorable, :
Very-Low'|| Low! || ©r@00d , e, |- m Y- | Node Positive
intermediate | intermediate
Beam Therapies
72 Gy to 80 Gy at 2 Gy per fraction v v v ¥ with 4-86 mo ADT | v with 2-3 y ADT | v with 2-3 y ADT
75.8 Gy to 81.0 Gy at 1.8 Gy per fraction v v A ¥ with 4-8 mo ADT | v with 2-3 y ADT | « with 2-3 y ADT
70.2 Gy at 2.7 Gy per fraction v v v ¥ with 4-8 mo ADT | v with 2-3 y ADT | « with 2-3 y ADT
70 Gy at 2.5 Gy per fraction v v v ¥ with 4-8 mo ADT | « with 2-3 y ADT | « with 2-3 y ADT
80 Gy at 3 Gy per fraction v v v + with 4-8 mo ADT | + with 2-3 yADT | + with 2-3y ADT
51.0 Gy at 4.3 Gy per fraction v v v
37 Gy at 7.4 Gy per fraction v v v
40 Gy at 8 Gy per fraction v v v
38.25 Gy at 7.25 Gy per fraction v v v
Brachytherapy Monotherapy
lodine 125 implant at 145 Gy v v
Palladium 103 implant at 125 Gy v v
Cesium implant at 115 Gy ¥ v
HDR 27 Gy at 13.5 Gy in 2 implants v v
HOR 38 Gy at 9.5 Gy BID in 2 implants v v
Combined EBRT and Brachytherapy (EBRT 45-50.4 Gy at 1. unless otherwise noted)
lodine 125 implant at 110-115 Gy v & 4 mo ADT v with 1-3 y ADT | v with 1-3 yADT
Palladium 103 implant at 80-100 Gy v £ 4 mo ADT + with 1-3 yADT | + with 1-3 y ADT
Cesium implant at 85 Gy v 2 4 mo ADT v with 1-3 y ADT | v with 1-3 yADT
HDR 21.5 Gy at 10.75 Gy x 2 v £ 4 mo ADT v with 1-3 y ADT | « with 1-3 y ADT
EBRT 37.5 Gy at 2.5 Gy + 12-15 Gy single HDR v £ 4 mo ADT + with 1-3 y ADT | + with 1-3 yADT

*Good” or "Poor” prognostic is not stnctly defined. Predictive nomograms and/or molecular testing can be used to prognosticate PSA persistence’recurrence. prostate cancer specific monaiity and metastasis
ins unknown.

free survival after definitive external beam radiation therapy. Although the prognostic value has been established. the pradictive value of these tests remains
*Prophylactic nodal radiation may be considered if estimate of nodal metastasis is high.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

Wermes 23018, C1OL 1R € Neterw Ce=penecwee Coanter Netanee, me 2078 A1 sgta resecred. TRe NICN Cute meatatt Ta LRI Say S8 18 MICIS.INE = B BT 0 EL Be EISCeNE woter femames o WITNT

Continued

PROS-D
20F3



EBRT: Improving Outcomes
IMAGE GUIDANCE

a - Low Risk b - Intermediate Risk ¢ - High Risk
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IMRT vs 3DRT: RTOG 0126 - Acute Toxicity

Acute GI/GU Toxicity
Grade 2+

‘ 15.1% t

16

14

12 |

10 m 3DCRT
g w IMRT

a F
P.
"]

& | Grade 3+

4 ¥ %

2 | Fa43 p=75

P=.95%
0

Grade 2+ GU/GI Grade 2+ G| Grade 2+ GUGrade 3+ GU/GI Grade 3+ GI Grade 3+ GU

Int J Radiation Oncol Biol Phys, Vol. 87, No. §, pp. 932-938, 2013



IMRT vs 3DRT: RTOG 0126 - Late Gl Toxicity
Late Grade 3+ Gl Toxicity

100 Failed  Total
B =—3D-CRT 79.2 Gy 20 491
==IMRT 79.2 Gy 7 257
P=.090] (Gray)
LE 15
o
=
=
=
=
= 30
i
7
= 13
3.0 =
= 2.6%
'.} E -------- '-.‘- ----------- - T —— I
0 | 2 3 4 5
Ps. at Risk Years from Registration
AD-CRT 79.2 Gy 491 472 439 379 292 166
IMRT 79.2 Gy 257 246 227 174 107 29

Int J Radiation Oncol Biol I"ll:g'.'-., Vol, 87, No. 5, p. 932938, 2013



RT DOSE: Randomized Trials

MDACC Trial (Pollack): bNED
70 vs 78 Gy o0vs 73% at10years p<0.01

MGH/LLUMC (Proton Trial):
70 vs 79.2 Gy Low risk 72vs 93% at 10 years p<0.01
Int risk o8 vs 70% p=0.06

Dutch Multi-institutional Trial:
68 vs 78 Gy (some ADT) 45vs 56% at7years p=0.03

UK (MRC) Trial:
64 vs 74 Gy (some ADT) /1vs60% atdyears p<0.01



IMPACT OF INCREASED DOSE
919 Stage T1-T3NOMO - RT alone - treated between 1986 and 2000

—
—

:
LOCAL %
FAILURE &7

i

4

g e
DISTANT %
FAILURE |

e -

p=0.012 =82 Gy

p=0,0085

Kupelian et al. UROBP. 71, 6-22, 2008 Time (yeurs)



LOCALIZED PROSTATE CA: RT DOSE
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CLINICAL INVESTIGATION Prostate

HIGHER THAN STANDARD RADIATION DOSES (272 GY) WITH OR
WITHOUT ANDROGEN DEPRIVATION IN THE TREATMENT OF
LOCALIZED PROSTATE CANCER

Patrick A, KupeLian, M.DL® Dasaravarly 8. Monan, M.DL®* Janice Lyons, MDD *
Eric A. Kuen, M.D.,! anp CHanpoana A. Reppy, M.S.*

|:~:,:|:l||.|'lr|||:|||~: el * Fachniac 0 I'll-'.'lllL-H'g.- aed "1 Idogry, Uleveland Clhime Foundation, Cleveland, OH
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Need Better Local Therapy: Doses >80 Gy?
Prostate Biopsy: Local Failure Endpoint

Zelefsky et al., MSKCC

1989-1998: 220 RT patients biopsied at 3 years.
3 mos AD: 29% Median RT dose: 76 Gy (range: 65-81 Gy)

Positive biopsies Positive biopsies
RT Dose 64.8 Gy 52% No ADT 34% p<0.001
710.2Gy 34% ADT 1% |
p< 0.001
7156 Gy 24%
| 81 Gy 9% |

NO IMAGE GUIDANCE:
GEOGRAPHIC MISS versus INSUFFICIENT DOSE?



SBRT for Prostate Cancer

Patrick Kupelian, M.D.
Professor and Vice Chair
University of California Los Angeles
Department of Radiation Oncology
pkupelian@mednet.ucla.edu

June 2014



UCLA Planning and Delivering SBRT UCLA

|G — EBRT technique

Planning
PTV: 95% of PTV volume to get 95-110% of Rx dose.
SBRT: (8 Gy x 5)
OAR Dose Constraints:
Rectum V50 (20 Gy) < 50% Delivery
V80 (32 Gy) < 20%
Va0 (36 Gy) < 10%

V100 (40 Gy) < 5% Yy a8
Bladder V50 (20 Gy) < 40% N
V100 (40 Gy) < 1.1% ~ aE b U
~

Femurs V40 (16 Gy) < 5%

Small Bowel V50 (20 Gy) < 1%



Efficacy of SBRT

Multi-institutional pooled data; 8 institutions
1100 patients, ~ 3 yr median FU (6-72 mos)
335 cases with a >4 years follow-up (median 53 mos)
35-40 Gy in 4-5 fractions, ADT in14%

Risk groups: _
Low: 639 59% [Subset with longer follow-up:
Intermediate: 326 30%
Hligh: 124 1% 1335 cases with >4 years follow-up
(median: 53 months)

King of al o-year bRFS rates:

Ing et al, _ o
Radiother Oncol. Low I“ISk._ | 97%
109:217-21, 2013 Intermediate-risk: 89%




UT Southwestern Protocol (R. Timmerman)

ASTRO 2013 Update. Abstract 2405 0(\
Median follow-up is 25.5 months {@0\3
Dose groups: 9.0 Gy x 5=45Gy G‘f\
9.5 Gyx5=47.5 Gy Q

10.0 Gy x 5 = 50 Gv 06\3

10% developped High Grade Rectal \. arade 4)
(o)

©

Predictors of Gr4 rectal tov 60

+ Diabetes (trend p=" .

« > 35% of recta! ,&\\x\\ _ Gy (p=0.03)

« Volume of = @ . receiving 50 Gy (p=0.01
,‘&e, g y (P )

Gr4g * $O « had > 3.5 cm? of rectal wall > 50 Gy (p < .0001).
“00 > With no rectal toxicity had < 3.5 cm? rectal wall at 50 Gy.



SBRT for Prostate Cancer May Result in More Complications
Anna Azvolinsky, Mar 17, 2014, Prostate Cancer, Genitourinary Cancers, Radiation Oncology

Six months following treatment, 15.6% of patients treated with SBRT had a genitourinary
toxicity compared with 12.6% of those treated with IMRT (odds ratio [OR] = 1.29; P =.009).

At 24 months after treatment initiation, patients treated with SBRT had increased side effects,
including urethritis, urinary incontinence, and obstruction.

Of patients treated with SBRT, 43.9% had a genitourinary toxicity compared with 36.3% of
those treated with IMRT (OR = 1.38; P = .001).

The incidence of a fistula is a concern with SBRT, but the current study found no significant
differences in the incidence using either technique.

The average per-patient cost of SBRT was $13,645 compared with $21,023 for IMRT.

SBRT is still preferable to IMRT for both patients and insurers, as SBRT is more convenient and of shorter treatment
duration, is less expensive overall compared with IMRT


http://www.cancernetwork.com/authors/anna-azvolinsky
http://www.cancernetwork.com/prostate-cancer
http://www.cancernetwork.com/genitourinary-cancers
http://www.cancernetwork.com/radiation-oncology
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RISK STRATIFICATION AND STAGING WORKUP

. - . T Molecular testin ) . -
Risk group | Clinical/pathologic features Imaging"! of tumor 0 Germline testing | Initial therapy®
* T1c AND
* Gleason score =6/grade group 1 AND
* PSA <10 ng/mL AND P i Consider if strong
Verylowd |, Eolerthan 3 prostate biopsy fragmeptsicores positive, Not indicated Not indicated family history® See PROS-4
=50% cancer in each fragment/core  AND
* PSA density <0.15 ng/mLig
*T1-T2a AND A —_
. - Consider if life Consider if strong
Lowd : gl;:iﬁ%mfﬁlgrade group 1 AND Not indicated expectancy 210}‘] family history® See PROS-5
| [2b-T2c OR « Bone imaging": not recommended for staging
~ Favorable . g[se:si%llggo':;h::’r:'ﬂgrade group 2 OR * Pelvic + abdominal imaging: recommended if Consider if life Consider if strong See PROS-6
intermediate? AND nomogram predicts >10% probability of pelvic lymph expectancy =10y’ family history
* Percentage of positive biopsy cores <50% node involvement
« T2b-T2¢c OR * Bone imagingk: recommended if T2 and PSA >10 ng/
Unfavorable | * Gleason score 3+4=7/grade group 2 or Gleason score mL o . ; Not routinely Consider if strong
intermediate’ | 4+3=Tigrade group 3 OR * Pelvic + abdominal imaging: recommended if recommended family history® | S€& PROS-7
* PSA 10-20 ng/mL nomogram predicts =10% probability of pelvic lymph
=g ode involvement
. éal: OR slarade tor Gle . Blne imaging": recommended N by
" . ason score 8/gr: group 4 or Gleason score * Pglvic * abdominal imaging: recommended if ot routinel sl _gp
High 4+5=9/grade group 5 OR rpmogram predicts =10% probability of pelvic lymph recommended Consider See PROS
* PSA =20 ng/mL rpde involvement
. ;3_5-“ %?e tem 5 OR + Bone imaging® recommended Not rostinely
: * Primary Gleason pattern * Pelvic + abdominal imaging: recommended if ot routine 3 _aP
Very high « =4 cores with Gleason score 8-10/ grade group 4 or 5 nomogram predicts >1g%gpmbahimy of pelvic lymph recommended Consider” See PROS-8
node involvement
Consider tumor testing
for homelogous
recombination gene
Regional Any T, N1, MO Already performed mutations and for Consider® See PROS-9
microsatellite instability
(MSI) or mismatch repair
deficiency (dMMR)™
Consider tumor testing
for homologous o
Metastatic | Any T, Any N, M1 Already performed recombination gene Consids See PROS-13
mutations and for MSI or
dMMR ™"
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HIGH OR VERY HIGH RISK GROUP

EXPECTED INITIAL THERAPY
PATIENT

SURVIVALPD

ADJUVANT THERAPY

— EBRT® + ADT' (2-3 y; category 1)32 >

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

>5y —» Adverse feature(s) and no lymph node metastases:"
EBRT®
or

Observationt

See Monitoring for
Initial Definitive
Therapy (PROS-10)

Undetectable PSA
after RP or PSA
nadir after RT

See Radical Prostatectomy
PSA Persistence/
Recurrence (PROS-11)

= RPS + PLND® Mo adverse features or lymph node metastases —| ;iﬁﬁ:ﬁ:ﬁncer
Lymph node metastasis: .
ADT (category 1) + EBRT® (category 2B) See Radiation Therapy
or Recurrence (PROS-12)
Observation!
* High Risk

ADT * abiraterone and prednisone >

» Prophylactic nodal radiation can be considered. ADT is required unless
medically contraindicated. The duration of ADT may be reduced when
EBRT is combined with brachytherapy. Brachytherapy combined with
ADT (without EBRT), or SBRT combined with ADT, can be considered

when delivering longer courses of EBRT would present a medical or
social hardship.

* Very High Risk

» Prophylactic nodal radiation should be considered. ADT is required

unless medically contraindicated.
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PRINCIPLES OF RADIATION THERAPY
Table 1: Regimens that have shown acceptable efficacy and toxicity. The optimal regimen for an individual patient warrants evaluation of comorbid conditions, voiding

symptoms, and toxicity of therapy. Additional fractionation schemes may be used as long as d logic principles and appropriate estimate of BED are considered.
NCCN Risk Group
(+ indicates an te regimen option if radiation therapy is )
Regimen for Definitive Therapy Favorable Unfavorable, :
Very-Low' | Low! | ©r900d , or poor , ""","'i'.f’h e¥-|| Node Positive

intermediate intermediate

Beam Therapies

72 Gy to 80 Gy at 2 Gy per fraction v v v ¥ with 4-8 mo ADT | v with 2-3 y ADT]| v with 2-3 y ADT
75.8 Gy to 81.0 Gy at 1.8 Gy per fraction v v v v with 4-8 mo ADT | v with 2-3 y ADT]| v with 2-3 y ADT
70.2 Gy at 2.7 Gy per fraction v v v ¥ with 4-8 mo ADT | + with 2-3 y ADT]| + with 2-3 y ADT
70 Gy at 2.5 Gy per fraction v v v ¥ with 4-8 mo ADT | « with 2-3 y ADT]| ~ with 2-3 y ADT
80 Gy at 3 Gy per fraction v i L + with 4-8 mo ADT | v with 2-3 y ADT]| + with 2-3 y ADT
\ 51.8 Gy at 4.3 Gy per fraction v ¥ v
at 7.4 Gy per fraction v v v
40 Gy r fraction v v v
36.25 Gy at 7.25 Gy per v v
Brachytherapy Monotherapy
lodine 125 implant at 145 Gy ——
Palladium 103 implan: ¥y v v
plant at 115 Gy v v v
at135 Gy in2 m\phnu v v v
v v v

Combined EBRT and Brachythenpy (EBRT 45-50.4 Gy at 1.8-2.

N
(=]
(]

y/fx. unless otherwise noted)

lodine 125 implant at 110-115 Gy v & 4 mo ADT v with 1-3 y ADT}| v with 1-3 yADT
Palladium 103 implant at 80-100 Gy v £ 4 mo ADT ¥ with 1-3 y ADT}| « with 1-3 y ADT
Cesium implant at 85 Gy v 2 4 mo ADT v with 1-3 y ADT]| v with 1-3 y ADT

HDR 21.5 Gy at 10.756yx2 v £ 4 mo ADT v with 1-3 y ADT]| v with 1-3 y ADT

T 37, + 12-1 i HDR -’t‘MT v with 1- + with 1-3 y ADT

mmmuwm
*Good” or "Poor” prognostic is not stnctly defined. Predictive nomograms and/or molecular testing can be used to prognosticate PSA persistence’recurrence. prostate cancer specific monaiity and metastasis
m;mmmmmmwwummmmmummdmmm

*Prophylactic nodal radiation may be considered if estimate of nodal metastasis is high. g
Continued

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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High-Risk Prostate Cancer: Role of Radical Prostatectomy and Radiation Therapy
Robert Qi Judd Moul

Division of Urology, Department of Surgery and Duke Cancer Institute, Duke University Medical Center,
Durham, NC, USA

Table 2. Selected studies comparing prostate- gpecific mortality (PCSM) of combined radiation therapy (RT) and androgen deprivation therapy (ADT) with

that of KT only
Study (year, type) High-risk High-risk  High-risk Length  Median POSM, % sagnificance
[ref] definition paticnis,  paticnts per of ADT,  follow-up,
todal, n treatment. n months years

Bolla et al. <T3/T4 NO/NI MO 115 BT + ADT = 207| 38 55 RT + ADT = & p = 0.000]

(H002, RCT) [45) CTHT2 and Wosld Healih BT = X8 RT=21

O zation grade 3

Pibepich et al Ty i RT + ADT = 488  imclefindc® 7.6 (all) BT « AT = 16 p = 00052

(2005, RCT) 48] positive regional lymph node BT = 459 1 RT=22

(survivors)

Ciranfom of al, ]-L'u.l“'r advandced 9l RT + AT = 45 ineefinine® 9.7 Call) HT & ALT] = 1 P 0ol

{2006, RCT) [47] discuse stratification for T and RT = 46 16.5 RT = 57 {owerall)

N stiges {mnrvivors) P~ 0005
(N1 only)

Horwilz ¢ al T3e-Td, N, 1.554 RT + short term i .3 BT « sADT = &1 p= 0043

(2008, RCT) [41] with PSA < 150 ng/ral AT (sADIT) m .37 KT + IADT = 113

RT + long term
ADT (IADT)

S ontinuous drug application,
BOrchbociomy.

RCT = Randomized contralled trial;, FSA= prostate specilic antigen.




High Risk

Men with prostate cancer that is clinical stage T3a, Gleason score 8 to
10/Gleason grade group 4-5, or PSA level greater than 20 ng/mL are
categornzed by the panel as high nsk. Patients with multiple adverse

factors may be shifted to the very high-risk category. The preferred
treatment is EBRT in conjunction with 2 to 3 years of
neoadjuvant/concurrent/adjuvant ADT (category 1); ADT alone is
insufficient. In particular, patients with low-volume, high-grade tumor
warrant aggressive local radiation combined with typically 2 or 3 years
of neocadjuvant/concurrent/adjuvant ADT. Fit men in the high-nsk group
can consider 6 cycles of docetaxel without prednisone after EERT is
completed and while continuing ADT. The combination of EBRT and
brachytherapy, with or without neoadjuvant/concurrent/adjuvant ADT, is
another pnimary treatment option. However, the optimal duration of ADT
in this setting remains unclear.

Radical prostatectomy with PLND remains an option because a subset
of younger and healthier men in the high-nsk group may benefit from
operation.




Retrospective Comparison of External Beam Radiotherapy and Radical Prostatectomy in High-
Risk, Clinically Localized Prostate
Arcangeli G, Strigari L, Arcangeli S, et al: Cancer. Int J Radiat Oncol 2009 Nov; 75(4): 975-982.
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of patients with clinical T3 prostate cancer treated by radical prostatectomy (RF)
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Figure 1: Forest plots of hazard ratio (HE) for overall survival (05) (A), cancer-spectfic survival (CS5) (B), and biochemical disease-free
survival (BDFS) (C).
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Figure 3: Forest plots of odd ratio (OR) for 2-year (A), 5-year (B) and 10-year (C) overall survival (0S).
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Long-term functional outcomes after treatment for localized prostate cancer.
Resnick MJ', Koyama T, Fan KH, Albertsen PC, Goodman M, Hamilton AS, Hoffman

RM, Potosky AL, Stanford JL, Stroup AM, Van Hom RL, Penson DE.
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lower urinary function at baseline (summary score, <100) (Panel C)




N Enagl J Med. 2013 Jan 31;368(5):436-45. doi: 10.1026/NEJMoa1209978.
Long-term functional outcomes after treatment for localized prostate cancer.

Resnick MJ', Koyama T, Fan KH, Albertsen PC, Goodman M, Hamilton AS, Hoffman RM,

Potosky AL, Stanford JL, Stroup AM, Van Hom RL, Penson DF.
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Long-term functional outcomes after treatment for localized prostate cancer.
Resnick MJ', Koyama T, Fan KH, Albertsen PC, Goodman M, Hamilton AS, Hoffman RM,

Potosky AL, Stanford JL, Stroup AM, Van Horn RL, Penson DF.
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Adjuvant radiotherapy (ART) is defined as the administration of RT to post-prostatectomy

patients at a higher risk of recurrence

because of adverse pathological features prior to evidence of disease recurrence (i.e., with an undetectable
PSA). There is no evidence that addresses the timing of the first PSA test post-prostatectomy to determine
a patient's disease status; in the Panel's clinical experience the first PSA generally should be obtained two
to three months post-RP.

ART is usually administered within four to six months following RP.
Generally, RT is initiated after the return of acceptable urinary control.

As sexual function can require one to two years before a full return of function is observed, return of
erections is not a requirement before initiation of adjuvant radiation.



Physicians should offer adjuvant radiotherapy to patients
with adverse pathologic findings at prostatectomy including

seminal vesicle invasion,
positive surgical margins, or
extraprostatic extension

because of demonstrated reductions

in biochemical recurrence,

local recurrence and

clinical progression.

(Standard; Evidence Strength: Grade A)



development of a PSA recurrence after surgery is associated with a
higher risk of development of

metastatic prostate cancer or
death from the disease.

Congruent with this clinical principle, physicians should regularly monitor
PSA after radical prostatectomy to enable

early administration of salvage therapies
if appropriate. (Clinical Principle)

effectiveness of radiotherapy for PSA recurrence is greatest when
given at lower levels of PSA. (Clinical Principle)
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severe toxic toxicity (grade 3 or higher) were rare

Postoperative radiotherapy after radical prostatectomy:
a randomised controlled trial (EORTC trial 22911) Prof Michel Bolla, MD
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Adjuvant radiotherapy for pathologically advanced prostate cancer: a randomized
clinical trial. Thompson IM, Tangen CM, Paradelo J, et al. JAMA 2006;296:2329-35.

data from the SWOG 8794/PR-2 trial indicated only short-term toxicity with early adjuvant radiotherapy,
which was well tolerated.

Grade 1 or 2 gastrointestinal toxicity at 6 weeks occurred in 59% of patients in the radiotherapy group
versus 7% in the observation group ( p < 0.001),
but at 5 years, there was no difference 11% v. 19%, (p = 0.16).

Similarly, genitourinary toxicity occurring at 6 weeks was 37% versus 18% ( p = 0.004)
and at 5 years, there was no difference 23% v. 18%, (p =0.55).



2YMOAHPQMATIKH AKTINOGEPATMEIA META AMO NPOZTATEKTOMH

bRFS LRR HTFS ClinR MetR oS

SWOG 8794 8-22 84-66 71-61 74-66

SS p<0,01 SS P=0,054 SS SS
EORTC 22911 8,4-17,3 21,8-47,5

SS SS SS ? NS NS

ARO 96-02
SS
META ANALYSIS | HR:0,48

p<0,00001




Salvage radiotherapy (SRT) is defined as the administration of RT to the prostatic bed and
possibly to the surrounding tissues, including lymph nodes,

in the patient with a PSA recurrence

after surgery but no evidence of distant metastatic disease. Biochemical (PSA) recurrence
after surgery is defined as a detectable PSA level > 0.2 ng/mL with a second confirmatory
level > 0.2 ng/mL
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Early Salvage Radiotherapy Following Radical Prostatectomy

David Pfister™*, Michel Bolla ", Alberto Briganti %, Peter Carroll, Cesare Cozzarini “, Steven Joniau’,
Hein van Poppel’, Mack Roach?®, Andrew Stephenson”, Thomas Wiegel', Michael J. Zelefsky’

Early salvage RT after RP is an

effective treatment, with favourable

outcomes for patients with pre-RT
PSA levels <0.5 ng/ml,

but only retrospective data from
heterogeneously designed
studies are available to support
our notion at this point.

Table 1 - Ongoing prospective irials on salvage radiation therapy (ET), early salvage BT, and adjuvant ET and hormone treatment

Trial Design Arms Pts Intention Dosage, Primary Secondary end points
Gy end points
RADICALS BT International, Adjuvant vs 1150 ET Bh Gy in 33 Freedom from PCa-specific survival
multicenire, Deferred BT fractions distant disease Frecdom from treatment
open-labelled,  [PSA fallure] 525 im 20 PCa montaliry fallure
randomised, lractions Climical PF5
comitrodbed 05
Nonprotoool hormone therapy
Treatment toxcity
Patient-reported ouwicomes
RADICALS HID International, Mir hasrmones, MO0 Hormones 66 Gy in 33 PCa-specific Freedom from distant
multicentre, short-term ADT fractions survival metastases (any distant
open-labelled, (6 mo) vs long- mictastases or
randomised, term ADT (.24 mo) PCa-specific death)
controlled Freedom from treatment
Laibure
Climical PF5
o5
Nonprotooo] hormoene therapy
Treal nusnt Loxicity
Patient-reported outoomes
GETUG-17 Multicenire, Adjurvant KT ws Eat KT and hormones 66 Gy im 33 PFS [clinical or 05
open-labelled, carly salvage BT (6 ma) fractions taochemical ) Mrtastasis-free survival
randomised, (MSA 02 mgfml) Tosiciiy
conv rolbeed Dol
Functional results in patients
=75 yr of ape
RAVES Multicenire, Adjuvant BT ws 470 RT GAGy in 32 PFS Toicity
open-labelled, ecarly salvage HT Moninferiority of fractions ol os
randbomised, (PSA =02 nglml) early salvage RET PCa-specific survival
contrilled Timmee i lncal Failure
Timee to distant failure
Tee oy ALNT
EORTC Multicentre, Adjuvant BT ws 00 RT and harmodes 6474 Gy bRFS Tomicity, earhy/late
22043-30041 open-labelled, rarly salvage RET Climical PFPS
randomised, (0= PSA s
controlled <% ngfml} Digstant metastasis-free
plus ADT survival
Qe

RADICALS = Radiotherapy and Androgen Deprivation in Combination After Local Surgery; RT = radiation therapy; PSA = prostate-specific antigen; PCa = prostate
cancer; PFS = progression-free survival; 06 = overall survival; ADT = androgen-deprivation therapy; Dol = gquality of life; RAVES = Radiotherapy Adjuvant vs
Early Salvage; BORTC = European Organisation for Besearch and Treatment of Cancer; bRFS = biochemical recurrence-free survival




Early Salvage Radiotherapy Following Radical Prostatectomy
June 2014 European Urology 65(6):1034-1043
David Pfister, Michel Bolla, Alberto Briganti, Michael J. Zelefsky

Evidence synthesis Patients treated with

- early salvage RT have a significantly improved biochemical recurrence-free survival (BRFS) rate

compared with those receiving salvage RT initiated after PSA values are >0.5 ng/ml. Similarly, within the
cohort of patients with pre-RT PSA values <0.5 ng/ml, improved BRFS rates were noted among those with

* lower rather than higher pre-RT PSA levels. It is possible that

* higher RT dose levels and the use of adjunctive androgen-deprivation therapy improve biochemical
control outcomes

in the salvage setting. Conclusions Based on a literature review, improved 5-yr BRFS rates are observed for
patients who receive early salvage RT compared with patients treated with salvage RT with a pre-RT PSA
value >0.5 ng/ml. Whether the routine application of early salvage RT in patients with initially undetectable
PSA levels will be associated with demonstrable clinical benefit awaits the results of ongoing prospective

trials.
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Radiation Therapy After Radical Prostatectomy: Strike Early, Strike Hard! The
Case for Adjuvant Radiation Therapy

Dov Kadmon, MD

Main Points

*Over 90% of patients whose tumors are confined to the prostate have 5-year disease-free survival; patients
with positive surgical margins have a 28%—49% incidence of biochemical failure within 5 years of surgery.

*Most patients whose cancer recurs within 2 years of surgery and whose serum prostate-specific antigen
(PSA) rises rapidly develop clinical metastases, with or without local recurrences.

*Patients whose serum PSA becomes detectable more than 2 years after surgery and who display a slow
PSA rise present predominantly with local recurrences.

*Radiotherapy given when patients develop palpable local recurrences is rarely, if ever, effective; when
“salvage” radiotherapy is given because of a detectable serum PSA
the lower the serum PSA level before radiotherapy, the better the outcome.
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A Phase lll trial to investigate the timing of radiotherapy for prostate cancer with
high-risk features: background and rationale of the Radiotherapy — Adjuvant
Versus Early Salvage (RAVES) trial

Maria Pearse, Carol Fraser-Browne , lan D. Davis , Gillian M. Duchesne , Richard Fisher

early salvage radiotherapy (SRT) is not inferior to ‘standard’ treatment with adjuvant
RT (ART) with respect to biochemical failure in patients with pT3 disease and/or positive
surgical margins (SMs) after radical prostatectomy (RP).

International collaborations have developed, including a planned meta-analysis to be
undertaken with the UK Medical Research Council/National Cancer Institute of Canada
Clinical Trials Group RADICALS (Radiotherapy and Androgen Deprivation In
Combination with Local Surgery) trial and an innovative psycho-oncology sub-study to
investigate a patient decision aid resource.

On the current evidence available, it
remains unclear if ART is equivalent or superior to observation with early SRT.



https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Pearse,+Maria
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Fraser-Browne,+Carol
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Davis,+Ian+D
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Duchesne,+Gillian+M
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Fisher,+Richard

Predicting the outcome of salvage radiation therapy for recurrent prostate cancer after

radical prostatectomy:

Stephenson AJ, Scardino PT, Kattan MW, Pisansky TM, Slawin KM, Klein EA, Anscher MS, Michalski JM,
Sandler HM, Lin DW, Forman JD, Zelefsky MJ, Kestin LL, Roehrborn CG, Catton CN, DeWeese TL, Liauw SL,
Valicenti RK, Kuban DA, Pollack A, Glickman Urological Institute, Cleveland Clinic Foundation, Cleveland, OH

The 6-year progression-free probability was 32% (95% CI, 28% to 35%) overall.
Significant variables in the model were:

PSA level before SRT (P < .001),

prostatectomy Gleason grade (P < .001),

PSA doubling time (P < .001),

surgical margins (P < .001),

androgen-deprivation therapy before or during SRT (P < .001),
lymph node metastasis (P = .019).

Conclusion

Nearly half of patients with recurrent prostate cancer after radical prostatectomy have a long-term
PSA response to SRT when treatment is administered at the earliest sign of recurrence.



https://www.sciencedirect.com/topics/medicine-and-dentistry/surgical-margin
https://www.sciencedirect.com/topics/medicine-and-dentistry/androgen-suppression
https://www.sciencedirect.com/topics/medicine-and-dentistry/lymph-node

Genomic Classifier Identifies Men With Adverse Pathology
After Radical Prostatectomy Who Benefit From Adjuvant

Radiation Therapy

Robert B. Den, Kasra Yousefi. Edoward [, Trabulsi, Firas Abdollah, Voleak Choeurng, Felix Y. Feng,
Adam P. Dicker, Costas D. Lallas, Leonard G. Gomella, Flai Davicioni, and R. Jeffrey Karnes
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Figure: differences between

‘éﬁ?@ (a) conventional
S i } ”:& .f .
‘f%@fff radiotherapy,

(b) conformal radiotherapy
(CFRT) without intensity-
modulation and

(c) CFRT with intensity
modulation (IMRT).




TEXNIKE2Z AKTINOOEPATIEIA2

e O katevBuvinpac moAAamAwv ¢UAAwv (mlc)
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* H kedpaAn tou MNpappikoL Emttayuvvn
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* To edlo ywpiletal oe umomnedila

* KaBe umtomnedio aktvoPoAeital
SLopOPETLKO XpOVO

* KabBe voxel oto xwpo Bepareiog
dexetal to abpolopa tng 600NC TWV
UTTOTIES LWV TTOU TO OTOXEVOUV.

* To TEALKO atoteAEoA Elval n

«Ldavikn» katavourn 6oong






vs. IMRT

Proton Therag
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A smiling face demonstrating how radiation can be deposited
in almost any pattern.
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“We’re out of duct tape.”
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e EéeAypeva ovotnpoata oxedlaopol TN Beparelac EMITUYXOVOUV TNV
«LdaviknN» katavoun, aAld nwc o TAcEL GTOV OTOXO;

* OL peyaAec 600<LC amaltouv nepLloplopeva edia yla tTnv AOKOTN
£kBeon Twv yUpw PUCLOAOYLKWV LOTWV

* H ecwteplkn Kivnon tTwv opyavwyv emtBaAAeL Tnv KaBnuepvn
enBeBaiwon Tou oTOXOU
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Ev600pOLKO pmtaAovL.

TomoBeteital kaBnuepva mpLv amo tn Beparmeia
Kol SlatelveTal e agpa, WOTE va KABNAwaoeL Tov

MPOOTATN TILow Ao tnv NPLkA cupuduon

Teh, Red Journal 2001
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H tomoBetnon KOKKWV Xpuoo
OTO MPOOCTATN ETLTPETEL TNV

QKTIVOAOYLKN avayvwplon Ka | |
tn S10pBwaon Tou otdYOoU O g

EvaAAaktika tortoBeteital
aéovikoC Topoypadoc poll pe
TOV YPOLULULKO ETTLTOXUVTIN YL
Vv KaBnuepwvn emiBePaiwon
oTOXOU
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* 2XeOLAOUOC OTOXWV KOL TIPOOTOTEVOUEVWYV OPYAVWV




* YTEPEOOKOTIKN eudavion otoywv, OAR



















* EmuBePaiwon otoxou
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