Hypo-fractionation In
Carcinoma Prostate
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Ca Prostate: World Males
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Fig. 7.17: Comparison of Age Adjusted Incidence Rates (AARs) of All PBCRs

PROSTATE (ICD-10: C61)
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Time trends

Prostate (ICD10: C61)
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NCCN RIisk Stratification

NCCN risk categories ~5=|0-Year
bPFS/CSS

Low: T1-2a and GS <6 and PSA <10 80-90%/>95%

Intermediate: T2b-T2c and/or GS 7 andlor PSA 10-20 70-85%/75-90%
High: T3a or GS 8-10 or PSA 520 (very high T3b-T4) 30-60%/60-80%

(Also consider PSA kinetics, % involved biopsy cores)

D’amico AV et al. JAMA 1998,280:969-974



Prostate Treatment Options

Low Risk

+ Active Surveillance

* Radical Prostatectomy + Pelvic LN dissection
* Brachytherapy

* Radical EBRT

Intermediate Risk

+ Radical EBRT + Short term ADT

+ EBRT + Brachytherapy boost + Short term ADT

* Radical Prostatectomy & Pelvic LN dissection + Adjuvant RT
* Brachytherapy

High Risk

* Radical EBRT + long term ADT
+ EBRT + Brachytherapy boost + long term ADT
* Radical Prostatectomy + Post op RT




More the Dose...Better!!!

Trial n Dose FU BCF 0S
Heemsbergenet | 664 |78Gyvs68Gy | 110 mo +

al 2014

Hoskin etal 2012 | 216 |80Gyvs63Gy | 85mo +
Dearnaleyetal (843 |[74Gyvs64Gy | 120 mo +

2011

Beckendorf etal [306 [80Gyvs70Gy [61mo +

2011

Kubanetal2007 |301 |78Gyvs70Gy | 114 mo +




How to escalate dose?

®* Conventional fractionation using high end
technology like IMRT

®* Hypofractionation

® Brachytherapy



Radiobiological Rationale for Hypofractionation

Early reactions /P (Gy) Late reactions B (Gy)
Skin 0-12 Kidney 2-2.4
Jejunum 610 Rectum 2.5-5
Colon 9-11 Lung 2.7-4
Tesns 12-13 Bladder 3-7
Mucosa 9-10 CNS: brain,spinal cord 1.8-2.2
Vocal cord ~8.9 Gy Harrison et al, 1988
Oropharvnx 13-19 Rezvani et al. 1993
Larynx 25-35% Maciejewskl et al 1988
Larynx 50 infimty  Chappell & Fowler 1995
Larynx 50-infinity Roberrs & Hendry 1998
Only a few rypes of rumor have low values of «/[i:

Malig. melanoma 0.6 Gy Bentzen et al. 1989
Prostate Ca. 1.5 Brenner & Hall 1999
Prostate Ca, 1.44 Fowler et al. 2001

Brenner ... Marunez 2002

Prostate Ca. 1.2
Rhabdomyosarcoma 2.8 |mi'r:im.rm:rma.n 2002

IL.F. Fowder, The radiobiology of prostate cancer including new aspects of fractionated
radiotherapy. Acta Oncologica, 44(3):265-276, 2005,



Key Points

Margins to be kept minimal

Metriculous planning respecting the
OARSs Therapeutic ratio

Tumor con trol

Probability

IGRT Mandatory—-Beware of risk eFrECT
of precisely missing the target and
misfiring the dose to nearby normal
structures

Total Radiation DOSE

Real time image guidance the best



High end radiation machines and High-tech image
guidance (IGRT) critical for safe and effective
delivery

Tomotherapy Novalis with ExacTrac CyberKnife 13



OLD (LOW-DOSE) EXPERIENCES: 2D, no IMRT, no IGRT

St. Thomas Hospital (London): Lloyd-Davies. Urology. 36: 107, 1990
20 Gy In 12 fractions

36 Gy In 6 fractions: 6 Gy per fraction

Canadian randomized trial: Lukka, JCO. 23: 6132-6138, 2005

66 Gy Iin 33 fractions versus 52.5 Gy/20 fractions (2.6 Gy per fraction)
» Hypofractionated arm worse? 5yr bRFS: 53% vs. 56%; p < 0.05

» No difference In toxicity

Australian randomized trial:

64 Gy/32 fractions versus 55 Gy/20 fractions (2.75 Gy per fraction)
» Hypo arm better bRFS.

+ Median FU 90 mos needed to show difference.

» (Gl toxicity slightly worse with hypo.

Yeoh, IJROBP, 66: 1072-83, 2006
Yeoh, [JROBP 81, 1271-8, 2011



Modern Single Arm Trials

MODERN HYPOFRACTIONATION EXPERIENCES: IMRT / IGRT

Single arm Fraction
Size(Gy) Number
Cleveland Clinic 2.9 28
MeGill 3.0 22
2.94 22
U Wisconsin 3.63 16
4 .30 12

(Many more...)

70.0

66.0
64.7
58.1

51.6

(a

Total Dose BED
p=2)

58

165
160
163
163

Med FU (mos)
Last report

103

90
59
50

55



CHHIP

Comparison of hypofractionated high-dose intensity-
modulated radiotherapy schedules for prostate cancer:
Results from the phase Ill randomized CHHIP trial

(CRUK/06/016) Lancet Oncol 2016; 17: 1047-60

Professor David Dearnaley 2002-2011, 71 centres, IMRT with

portal imaging/IGRT
pT1b—T3aNOMO; Non Inferiority Design

3—6 months of neo-adiuvant and concurrent androgen suppression
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° B1ochem1c:alochca|;e|u ure freeR? S u ItS

74 Gy group: 88:3% (95% CI 86-0-90-2)
60 Gy group: 90:6% (88:5-92:3)
57 Gy group: 85°9% (83:4—88:-0).

* 60 Gy wasnon-inferior to 74 Gy (HR 0-84 [90% CI 0-68-1-03],
pN1=O'0018)

®* But noninferiority could not be claimed for 57 Gy compared with 74
Gy (HR 1-20 [0:99-1-46], pai=0-48).

®* No significant differencesin either the proportion or cumulative
incidence of side—effects b years after treatment using three clinician—

reported as well as patient-reported outcome measures.

® Wave of toxicity occurs earlier in HE arms- . . ,9016: 17: 1047-60



2-year patlent-reported outcomes
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HY pofractionated irradiation for
PROstate cancer (HYPRO)

Luca Incroccr et al. Lancet Oncol 2016

T1b—"T4ANX-NOMX-MO

820 registered and randomly allocated

2007 -2010; 7 Dutch centres

Superiority design

v

410 allocated 78-0 Gy in 39 fractions
(conventional fractionation)

v

FiLt grodip
nirmmerihe

lll-;-.

410 allocated 64-6 Gy in 19 fractions
(hypofractionation) 3 Fr/wk

13 (25
EHERRS LY

10 [&Es]

sl [ 3%]



HYPRO Results

®* Treatment failure:

* 169 (21%) of 804 Pts,

e * 80(20%) in the hypo;

;:: * 89(22% ) in the conv.
: = = ® bvear relapsefree survival:
* Hypo—-80-5% (95% CI 75-7-84-4)

* Conv-77-1% (71-9-81-5)

I ®* No treatment—related deaths

o m o NOT SUPERIOR
Luca [ncroccr et al. Lancet Oncol 2016
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genitourinary toxicity

At 3years Conv—39-0% (95% CI
— 34-2-44-1); Hypo—41:3% (36:6-
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Vs
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e TR of 1-19 (90% CI 0-93-1-52)

i ord o e el m [
L

= | | | . ...
= =« = = =« (pon-nferiority could not be

Tarva: Froem Lot ol eotherapey (et |
MumnBer an ritk

Lty ok A R P b Lt (R | T o) 1 I 2
Hypaortraa tn gt s L (R E L ] 574 R

%2%%)14] uwini.et al. Lancet Oncol 2016



HYPRO Toxicity

®* Cumulative grade 3 or worse late genitourinary toxicity was
significantly higher in the hypofractionation group than in the
standard fractionation group (19-0% [95% CI 15-2-23-2] ws12-9%
[9-7-16-7], respectively; p=0-021),

®* No significant difference between cumulative grade 3 or worse late
gastrointestinal toxicity (ZN6% [95% CI 1:2-4-7) in the standard
fractionation group and 3-3% [1-7-5-6]in the hypofractionation
group; p=0-55).



Moderate Hypofractionation in High-Risk, Organ-Confined
Prostate Cancer: Final Results of a Phase I Randomized Trial

Caforgro Arcangnl, Banmmana Sareore, Moaro Arcenenz, Sera Gomedim, Mena Crama Ferorgam, (auseppe
Sampuinets, and Lida Singan

regina Elina NG 5 ¢y oncol. 2017;35:1891-1897.

Italian Trial High risk
2003 -2007: MFU 9 YEARS Target: prostate + SV
Camp st thes treatmant 3DCRT
II'I - 131:
‘ | I 9Mo ADT
Periems 2locatad 10 Pacinnts mllasatsd i
carsmrtignal fractionatsn fiy B racionEsian

in = BE| in = B3|
80 Gy/40 fr/ 8 wks 62 Gy/ 20 fr/5 wks



>/= Grade 2 Late Toxicities
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Survival
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Ten-vear OS rates:75% in the hypofr Vs 64% in the conventional (P = .22).

Hypofractionation was a significant prognostic factor for FFBEF and PCaSS,

when adjusted for clinical prognostic variables
J Clin Oncol. 2017:;35:1891-1897.



PROstate Fractionated Irradiation Trial (PROFIT)

Randomized Trial of a Hypofractionated Radiation Regimen

for the Treatment of Localized Prostate Cancer

Chamles N, Cattor, Homa Lukke, Cha-S5ha G, Jamd ML Moz, Stéghase Sagnor, Beter WML Chamg, Glene 5
Houmar, fzan-Paw! Barcary, Shohica Armed, Padrick Cheung, Keen Hur g jeckson 5 W, Matthes 4.
Ferliament, Theocoros {sarmidss, Tom B, Corgelt, Colin farg, Ten 5 Dapes, Feclrasg Warde, Tim AL Coag, i AL
hidan, ard Mare N Leviee

Canada , , J Clin Oncol. 2017;35:1884-1890
Intermediatetisk

multicenter, noninferiority NO ADT

Aancomly aesigrsd

im =1 206|
78 /30 /8 Wk::':E;;T n=sos 60 Gy/20 fr /4 wke
|
Campleted frastmant in = §@1] Completed tmatmand in = BOTI

MFU: 6 yrs



Results
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Randomized Phase III Noninferiority Study Comparing Two
Radiotherapy Fractionation Schedules in Patients With

Low-Risk Prostate Cancer NRG Oncology RTOG 0415

W Rodent Lee Jareer | Dyramy, Mahul & Amun, Detoargh W Bruner, Danid Low, Gregory P Swarior,
Aradt B Shak, Davad P D %5auma, feff M Michaisks, Lan & Dapes, Somearks A Seawand, Willlem AL Hall
Bawd L. Npmpen, Thomas M. Poansky, Serpio L. Fanme, Yudchpeu Chen, Sridger B Kooorz, Bebeoca Bl

| ' i
ard {loward M, Jamdier e el st el

N 1.1

73.8 Gy/41 fr/8.2 WRE) \ 70 Gy/28 fr /5.6 wks
Evilubbnhly
Assignesd in C-RT ir = #hHI
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J Clin Oncol 34:2325-2332



Results
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Late grade 2 and 3 Gl and genitourinary adverse events were increased

(HR, 1.31 to 1.59) in patients who were treated with HRT
J Clin Oncol 34:2325-2332



Hypo-fractionation RCTs-

Summary
WWW-

PROFIT Mon-inf  60Gy/20#/ /3w 78Gy/394#/8w 77Gy 1206 Sy DFS GUsame GUsame
(Canada) Interm 85% v 85% 2G2 Gl >G2 Gl
maore in maore in
HF standard
CHHIP Non-inf  60Gy/20# or 74Gy/37#/Bw 77Gy/ 3216 by 5y DFS No diff No diff
(UK) S7Gy/ 194 73.3G  Interm 90.6% v
85.9% v
88.3%
Italian Non-inf  62Gy/20#/5w BOGy/40# /8w 81.5 168 9y 10y DFS No diff No diff
(Arcagneli) High 72% v 65%
HYPRO Sup. 64.6Gy/ 198 /6w  TBGyY/35#/8w 90.4 820 5y Sy DFS GUsame 2G2 more
(Dutch) High 80.5% v Gl more  in HF
I1.1% in HF
RTOG 0415 Non-inf ?ﬂGyﬂE#fE.Ew ?3.Eﬁvf41#fﬂ 80Gy 1115 5.8y 5y DF5 No diff G2, G3
(US) Low 86.3% v more in
85.3% HF

Hypofractionation offers equal, rates of tumor control in patients with
low and intermediate risk prostate cancers with similar toxicities



www.impactjournals.com foncotarget/ Oncotarget, 2017, Vol. 8, (No. 2), pp: 2647-2658

Research Paper

Moderate hypofractionated radiotherapy is more effective and
safe for localized prostate cancer patients: a meta-analysis

Ling Cao*®, Yong-Jing Yang®, Zhi-Wen Li*, Hong-Fen Wu*, Zhu-Chun Yang!, Shi-Xin

Lﬁi. Ping Wang" 9 studies with 5969 patients

H gF@Mﬂmuﬂf-ﬂa;%Ec!mﬂrQMﬁmﬂ rl.'|nL'| 130012, Prople's Republc of China

® 5-year biochemical or clinical failure-free survival (RR =
1.04, 95% CI:1.01-1.08; P = 0.01)

® 5-year disease-free survival(RR = 1.04, 95% CI: 1.01-
1.07, P = 0.02).

5-year overall survival comparable (RR = 1.02, 95% CI.:
0.99-1.04; P = 0.18).

Grade 2-4 acute/late gastrointestinal toxicity, grade 2-4
acute/late genitourinary toxicity- no statistical differences.

Patients with localized prostate cancer, moderate H-RT



Hypofractionated Adjuvant/

Salvage Radiotherapy

Table 2 Hypofractionated adjuvant/salvage radiotherapy

Reference Study Institution Patient Fractionation EQD for EQD for IMRT Follow-up Acute Late GU Acute GI Late GI Therapeutic
design collection (total dose/singel tumor a/f normal tissue GU toxicity toxicity toxicity outcomes
dose/fractions) ratio 14Gy  «/p ratio 3Gy toxicitiy
Cozzarini, Prospective  Milan, Italy 247 65.8Gy/235Gy/28 726Gy o/ ratio = Tomo- 68 months - 41/247 - - -
C [23] phase HI patients fractions adj RT adjuvant RT;  5Gy for late RT median (16.5%) = lII°
for adjuvant for 117 pat; 83.0Gy QU toxicity! GU in
RT 71.4728Gy255Gy  salvage 62.14Gy hypofraction
28 fractions salvage  RT; 734Gy adjuvant RT; arm; 72/929
RT for 80 pat; 58Gy/  for the 771Gy salvage (7.7%) in
29Gy/20 fractions other RT; 655Gy for conventional
for 50 pat. 50 pat. the other arm
Conventional arm 50 pat.
929 pat. 702Gy/
1.8Gy/39 fractions
Kruse, T.). [26] Retrospective Madison, 108 65Gy/2.5Gy/26 746Gy 71.5Gy IMRT 324 months 8 pat. 16 pat. 15 pat. 4 (4%) freedom
for salvage Wisconsin patients fractions median (796) II° (15%) 1P GU  (14%) I GI  pat. IP from
RT and RTOG. RTOG. Gl RTOG.  biochem.
1 pat. lIF failure at 4
GU RTOG, VEears
67% + 5.3%.
Ippolito, E. Prospective  Campobasso, 25 7 pat. 56.8Gy/ 7 pat. 613Gy, 7 pat. 599Gy; IMET 19 months  9/25 - 5/25 (20%) - -
[24] phase | for Italy patients 227Gy/25 fractions; 6 pat 665Gy, 6 pat. 64.4Gy; median (3696) I Gl.
dose- 6 pat. 59.7Gy/239Gy/ 6 pat 694Gy, 6 pat. 66.8Gy; I1* GU.
escalation, 25fractions; 6 pat. 6 pat. 717Gy, 6 pat. 68.8Gy.
adjuvant RT 61.25Gy/245Gy/
25fractions; 6 pat.
62.5Gy/25Gy/25
fractions
Lee, W. [52] Retrospective  Manchester 37 S0-525Gy/25-263Gyf 574-622Gy  55-59.1Gy - 306 months 0% II° 16 pat I° e llP Gl 4pat P 3-year
for salvage patients 20 fractions median GU. GU, 0 pat. Gl, 1 pat.  disease-free
RT I* GU. II* Gl. survival is

745,




Hypo to Prostate with
Conv To Pelvic Nodes

Table 3 Hypofractionated radiotherapy including pelvic nodes

Reference  Study Number Fractionation pelvic EQD for EQD for Follow-up  Acute GU Late GU toxicity Acute Gl Late Gl toxicity
design of (total dose/singel RT dose tumor a/B- normal tissue toxicitiy toxicity
patients dose/fractions) schema ratio 1.4Gy a/B-ratio 3Gy
McDonald, A. Retrospective 57 PORT  70Gy/25Gy/28 504Gy 803Gy 77Gy 41 months  18/31(58%) in 4/57(7%)in WPHT, 7/31(23%) in 0% in PORT, 10/57
M. [31] and 31 fractions 1.8Gy/28 PORT, 28/57 0% in PORT = lII° PORT, 23/57 (18%) in WPRT = IIF
WERT fractions (4996) in WPRT (4096) in
2 WERT 2 I
McCammon, Retrospective 30 70Gy/ 25Gy/ 28 504Gy/  B0.3Gy T7Gy 24 months  36.7% 22° 109 2 IF 20% 13% 2 II°
R [30] fractions 1.8Gy/28
fractions
Adkinson, 1B. Phase | 53 70Gy/25Gy/ 28 56Gy/ 80.3Gy 77Gy 254 months 20/53(38%) 22°  14/53(27%) 2 II° 17/53(329%) 2 I°  4/53(8%) 21
[29] prospective fractions 2Gy/28
fractions
Pervez, N. Phase Il 60 high- 6BGy/272Gy/25 45Gy/ 824Gy 77 BGy 3 months 34(40%) = I1* - 21(35%) = II° -
[32] prospective  risk fractions 1.8Gy/25
fractions
Quon, H. [33] Prospective 97 pat. 67 5Gy/27Gy/25 45Gy/ 814Gy TGy 39 months  50% I°, 39% II°, 9% I°, 5% 1I°, 3% II°, 4% pat. 0%, 59% | 549% pat 0°, 40% I°,
phase |-l High-risk fractions 1.8Gy/25 median 4% IIIF 1% IV°. ° 37% II° 7% II°
fractions
Guckenberg, 150 109 739Gy/2,31Gy/32 fi; 45Gy/ 806Gy 831Gy, 785Gy, 809Gy, 50 months  85% pat I*-II° 224% Pat. 2 1P at - 2 pat. 2II°
M. [34] consecutive  PORT 762Gy/231Gy/33 f.  1.8Gy/25 median 60 months; less
patierts and 41 fractions than 5% pat. III°.
WPRT
Fonteyne, V. Prospective 31 69.3/2 77Gy/25 S0Gy/ 85Gy 80Gy 3 months 14/31 (45%) II°, - 14/31 (45%) I -
[53] phase | patients  fractions 2.0Gy/25 median 3/31 (9.79) III° lower Gl toxicity
fractions
Zilli, T. [54] Prospective 78 pat. 504Gy/1 BGy/28 504Gy/  85.2Gy with - 57 months  ~1%=II° 5 year suivival rate  ~1%=III° 5 year suivival rate
trial fractions +6x4Gy  1.8Gy/28 15Gy alpha/ without IF GU without I° Gl
boost (twice fractions beta toxicity 79.1 £ 4.8% toxicity 84.1 +45%

weekly)




SBRT/SABR:The Extreme Hypo-

SBRT Doses

Dose ranges: BED iing :j:ggz ggcﬁ

6.70 x 5 = 33.5 Gy 146  Madsen IJROBP 2007 | riediand TCRT 2009
Kag BMC Urol 2010

7.25x 5 = 36.25 Gy 168 } i

7.5x5=37.5Gy 178 Aluwini J Endourol 2010
Freeman RO 2010
Townsend AJCO 2011

9.0x4 = 36.0 Gy 198  Fuller IJROBP 2008 | Kang Tumori 2011

Jabbari IJROBP 2011

. Mantz IJROBP 2011
8.0x5=40.0 Gy 200 King RO 2013

9.0 x5 = 45.0 Gy 248
9.5 x 5 = 47.5 Gy 273 Boike JCO 2011 / Kim ASTRO 2013
10.0 x 5 = 50.0 Gy 300

24 x 1 =24 Gy 312 Greco, Lisbon
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Clinical Investigation

Long-Term Outcomes From a Prospective Trial of Stereotactic
Body Radiotherapy for Low-Risk Prostate Cancer

This paper was presanted at the 52nd Annual Meeting of the American Society for Radiation OncologySan Diego Convention Canter, San
Diego, CA. Novembear 2010

Christopher R. King, Ph.D., M.D.* - B lames D. Brooks, M.D.T, Harcharan Gill, M.D.", Joseph C. Presti
Jr., M.D.T

* Low-risk prostate cancer

* 67 patients

* 36.25 Gy in 5 fractions with CyberKnife system

* Median follow-up of 2.7 years

* Low rates of Late rectal and urinary toxicity - >G2 in 1 & 5 pts respectively

* The 4- year Kaplan-Meier PSA relapse-free survival was 94% and is similar
to other definitive treatments



SABR Results

Stereotactic body radiotherapy for localized prostate cancer: Pooled
analysis from a multi-institutional consortium of prospective phase 1l

trials 7

@ CrossMar

Christopher R. King **, Debra Freeman ”, Irving Kaplan ¢, Donald Fuller ¢, Giampaolo Bolzicco ¢, Sean Collins
Robert Meier?, Jason Wang ¢, Patrick Kupelian ?, Michael Steinberg?, Alan Katz"

Multi-institutional pooled data

N-1100

Median dose — 36.25 Gy in 5 fractions (35-40 Gy/4-5#)

3 yr median FU, 335 cases with a >4 years follow-up (median 53 mos)
Risk group

— Low risk —59%

— Intermediate risk — 30%

— High risk —11%

ADT —14%

King et al Radiother Oncol 2013; 109:217-21



SBRT Results

100 - .
,WW HHH 4 4 LOW
7 Intermediate
" ot
High
60 -
w - .
PSA Relapse-Free Survival at 5 years
Low Risk 95% .
20 - Intermediate Risk  84% p=0.03
High Risk 81% p<0.0001
0 - Patient number at risk
125 64 17 3 High Risk
334 224 109 27 Intermediate Risk
641 s21 252 101 Low Risk
] ] ] ] 1
0 20 40 60 80

Time following SBRT (months)

King et al Radiother Oncol 2013; 109:217-21



SABR Advantage

¢ Safe and Effective treatment

conv
- 8 weeks

® Short treatment

® Convenient for patient

® Less Hospital visits

Moderate Hypo
- 4 weeks

® Less waiting times

® Non Invasive

® No Anaesthesia

SA B R- 5 d ayS * No Hospital stay

® May be less cost




ASTRO Model Policies

STEREOTACTIC BODY RADIATION THERAPY (SBRT)

Prostate Cancer:

Many clinical studies supporting the efficacy and safety of SBRT in the treatment of prostate cancer have been
published. At least one study has shown excellent five year biochemical control rates with very low rates of serious
toxicity. Additionally, numerous studies have demonstrated the safety of SBRT for prostate cancer after a follow-up

interval long enough (two to three years) to provide an opportunity to observe the incidence of late GU or Gl toxicity.
While it is necessary to observe patients treated for prostate cancer for extended intervals to gauge the rate of long

term (beyond 10 years) biochemical control and overall survival, the interim results reported appear at least as good as
other forms of radiotherapy administered to patients with equivalent risk levels followed for the same duration
post-treatment.

It is ASTRO’s opinion that data supporting the use of SBRT for prostate cancer have matured to a point where SBRT

could be considered an appropriate alternative for select patients with low to intermediate risk disease.




Image Guidance Very
Critical

* Prostate motion |
— Inter-fraction RT Field

— Intra-fraction

 Bony Anatomy as surrogate for Bladder
prostate location
— Not reliable

— Significant variation
 Advantage

— Tight margin

— Better sparing

— Improved treatment delivery
® Real time Guidance best

Rectum Rectum




IGRT Technologies

Electronic Portal Imaging
Cone Beam CT
Ultrasound (CLARITY)
Orthogonal X rays

Tomotherapy




Brachytherapy: Intrinsically HypoFr




Randomised trial of external beam radiotherapy alone or combined o
with high-dose-rate brachytherapy boost for localised prostate cancer sy
iy

Peter |. Hoskin®, Ana M. Rojas®* Peter |, Bownes®, Gerry |. Lowe? Peter |. Ostler? Linda Bryant? -

* n=218
e T1-T3 and PSA <50 ng/mL

 Radiotherapy
— EBRT alone — 55 Gy/20#
— EBRT 35.75 Gy/13# = HDR Brachytherapy 8.5 Gy x 2#

e ADT-76%
* Primary end point - bRFS

Hoskin et al Radiother Oncol 2012; 103:217-22



Brachy Results

10 yr bRFS

— EBRT only —39 %
— EBRT + Brachy boo

(p=0.04)
10 yr OS

— EBRT only —
— EBRT + Brac

(p=0.2)

GU and Gl toxid

— Similar

Risk of relapse
— Treatment arm
— Risk category

— ADT

_______

EBRT + HDR-BT

BED (EBRT)= 155.83(tumor), © EsATaons

EQD2= 66.78 Gy ,
VS . : 24

BED(EBRT+Brachy)= 72 9%

(101.29+113.33)=
214.62(tumor), EQD2= = = S
43.41+48.57=91.98 Gy EBRT + HDR-BT

p=02

O 20 BRT+HDR-BT
110 110 104 B0 41

104 g9 80 46

16

22

0 24 48 72 96
Time from randomization (months)

120




How | do It ? (Photos, Videos)

CT simulation with Clarity USG
Contouring

Planning

Plan Evaluation

Treatment set up with Clarity
Treatment



Conclusions

Dose escalation important for disease control in prostate
cancers

Dose escalation can be achieved by Hypofractionation

Moderate hypo fractionated radiotherapy offers equal rates of
tumor control with similar toxicities

Extreme hypofractionation by SBRT an appropriate
alternative

Brachytherapy also helps in dose escalation and better
disease outcomes
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