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Delivering affordable cancer care in high-income countries

Richard Sullivan, Jeffrey Peppercorn, Karol Sikora, john Zalcberg, Neal | Meropol, Eitan Amir, David Khayat, Peter Boyle, Philippe Autier,

lan F Tannock, Tito Fojo, fim Siderov, Steve Williamson, Silvia Camporesi, ] Gordon McVie, Arnie D Purushotham, Peter Naredi,

Alexander Eggermont, Murray F Brennan, Michael L Steinberg, Mark De Ridder, Susan A McCloskey, Dirk Verellen, Terence Roberts, Guy Storme,
Rodney ] Hicks, Peter j ENl, Bradford R Hirsch, David P Carbone, Kevin A Schulman, Pauf Catchpole, David Taylor, Jan Geissler, Nancy G Brinker,
David Meltzer, David Kerr, Matti Aapro

The burden of cancer is growing, and the disease is becoming a major economic expenditure for all developed
countries. In 2008, the worldwide cost of cancer due to premature death and disability (not including direct medical
costs) was estimated to be US$895 billion. This is not simply due to an increase in absolute numbers, but also the
rate of increase of expenditure on cancer. What are the drivers and solutions to the so-called cancer-cost curve in
developed countries® How are we going to afford to deliver high quality and equitable care? Here, expert opinion
from health-care professionals, policy makers, and cancer survivors has been gathered to address the barriers and
solutions to delivering affordable cancer care. Although many of the drivers and themes are specific to a particular
field—eg, the huge development costs for cancer medicines—there is strong concordance running through each
contribution. Several drivers of cost, such as over-use, rapid expansion, and shortening life cycles of cancer
technologies (such as medicines and imaging modalities), and the lack of suitable clinical research and integrated
health economic studies, have converged with more defensive medical practice, a less informed regulatory system, a
lack of evidence-based sociopolitical debate, and a declining degree of fairness for all patients with cancer. Urgent
solutions range from re-engineering of the macroeconomic basis of cancer costs (eg, value-based approaches to
bend the cost curve and allow cost-saving technologies), greater education of policy makers, and an informed and
transparent regulatory system. A radical shift in cancer policy is also required. Political toleration of unfairness in
access to affordable cancer treatment is unacceptable. The cancer profession and industry should take responsibility
and not accept a substandard evidence base and an ethos of very small benefit at whatever cost; rather, we need
delivery of fair prices and real value from new technologies.

Lancet Oncol 2011; 12: 933-80
See Comment pages 923-32
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Why to threat Prostate Cancer ???7??

PROSTATE CANCER - UPDATE MARCH 2013 35 —> <10 y* —  Observatio|

8. TREATMENT: DEFERRED TREATMENT [ oo cudetines version 22014 oot s

Network® Prostate Cancer Disqussion
(WATCHFUL WAITING/ACTIVE MONITORING) RskomouP  EXPECTED wr ADJUVANT THERAPY
SURVIVAL® Active surveillance' ]
81 Introduction iy oy st ) gyt Aerigoria
There is a great difference between the incidence of PCa and deaths from PCa. In 2007, in the USA, there were often than every 12 mo unless clinically indicated
240,890 new cases with only 33,720 deaths (1). Several autopsy studies of people dying from different causes —> >20y® RTS or brachyth
have shown that while 60-70% of older men have histological PCa (2), a large proportion of these tumours will Adveres reairesd
not progress. Prostate cancer is diagnosed in only 15-20% of men during their lifetime, with a 3% lifetime risk Radical prostatectomy (RP)h or
of death (3). Very Low: # pelvic lymph node dissection (PLND) Observation) ‘ See
& : 3 A Si % . Tic if predicted probability of lymph node — | Monitoring
The incidence of small, localised, well-differentiated PCa is increasing, mainly as a result of prostate- «Gleason score <6 metastasis >2% Lymph node metastasis: (BROS$)
specific antigen (PSA) screening and ‘multicore’ schemes of prostate biopsy. These data suggest that many :mj‘:‘:f;‘:ml o el -
men with localised PCa would not actually benefit from definitive treatment. With the aim of reducing the risk of biopsy cores positive, Observation!
overtreatment in this subgroup of patients, two conservative management strategies of ‘watchful waiting’ and ;:‘:”‘ cancer lany < “;‘;‘&’n’g‘:::"";‘ff:; Eiamnry BN e s i eatye . - :
‘active surveillance’ have been proposed. +PSA density — 1040 y*— |. DRE no more often than every 12 ) unless clinically indicated Prog .
<0.15 ng/mL/g « Repeat prostate biopsy no more gffén than every 12 mo unless See Initial Clinical
E A U 20 1 3 clinically indicated Assessment (PROS-1)

AIOM 2013

L@ra\wive@ei lent] carcinoma prostatico, non iderando la mortalita per altre cause, e
attualmente attestata@ll’88% a 5 angiXdalla diagnosiQqa costante e sensibile crescitgy3]. Il principale fattore
correlato a questa tendenza temporale & dato dall’anticipazione diagnostica e dalla progressiva diffusione

dello screening opportunistico, comportante evidentemente una quota A* sovradiagnosi, peraltro con
distribuzione disomogenea sul territorio nazionale.







BACKGROUND

Int. J. Radiation Oncology Biol. Phys., Vol. 82, No. 1, pp. el 7—e24, 2012
Copyright © 2012 Elsevier Inc.

Printed in the USA. All rights reserved
0360-3016/S - see front matter

doi:10.1016/j.ijrobp.2010.10.075

RADIATION
OLOGY

BIOLOGY+PHYSICS

CLINICAL INVESTIGATION Genitourinary Cancer

DOSE-FRACTIONATION SENSITIVITY OF PROSTATE CANCER DEDUCED FROM
RADIOTHERAPY OUTCOMES OF 5,969 PATIENTS IN SEVEN INTERNATIONAL
INSTITUTIONAL DATASETS: «/B = 1.4 (0.9-2.2) GY

o g
RAYMOND MiIrRaLBELL, M.D_ *T StepHEN A. RoBERTS. PH.D..¥ EDUARDO ZUBIZARRETA, M .D__ %
AND JoLyoN H. HeENDRY, Pu.D. !
*University Hospital, Geneva, Switzerland: "Institut Oncologic Teknon, Barcelona, Spain, THealth Sciences—Methodology,

Manchester Academic Health Sciences Centre, University of Manchester, Manchester, United Kingdom: *International Atomic Energy
Agency., Vienna, Austria:; and ”Adlington, Macclesfield, United Kingdom

“h a low a/8 value (=1.5) , related to a long doubling time of PCa cells and t
fective repair capacity of sublethal RT damage at low dose per fraction, suppc

hypofractionation as an optimal RT option particularly for localized PCa
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Carcinoma of prostate treated by radical external beam
radiotherapy using hypofractionation twenty-two yvyears”
experience (1962-1984)

PMS.,, FRC. .S RW. Llowd-Dawvies, M. B., B.S., FR.C. R C.D. Collins, RPM.Sc., PH.D. &AW, Swwan

In the 1960s-1980s, 209 pts were treated with 36 Gy in 6 fx over 18 days

68% 5 year survival in a mixed risk cohort




....More Recent Years

Class Risk Dose/Fractionatio
2007 P 2b 44 Low Intermediate High 32 (4x8) 36 (4 x9)
land 2009 P 2b 112 Low, Intermediate 5.2 35 (5x7)
ride 2011 P 2b 45 Low 4,9 36.25 (5x7.25) 37.5 (5x7.5)
2011 P 1b 82 Low, Intermediate 5.35 35 (5x7) 36.25 (5x7.25)
2012 P 2b 67 Low <10 36.25 (5x7.25)
2013 P 2b 304 Low, Intermediate, High 5.8 35 (5x7) 36.25(5x7.25)
cco 2013 P 2b 100 Low, Intermediate 8.07 35(5X7)
2013 P 2b 100 Low Intermediate High 6.9 35 (5x7) 36.25 (5x7.25)
gi 2013 P 2b 40 Low, Intermediate 6,25 35(5x7)
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Phase I Dose-Escalation Study of Stereotactic Body
Radiation Therapy for Low- and Intermediate-Risk
Prostate Cancer

OURNAL o1
LINICAL
ONCOLO(C

Thormas P. Boike, Yair Loran, L. Chinsoo Cho, Jeffrey Brindle, Pawul DeRose, Xian-Jin Xie, Jingsheng Yar:, [
Ryasrn Foster, David Pistenmaa, Alida Perkins, Susan Cooley, arnnd Robert Timmerman

Phase | Dose Escalation Study 2006-2009

Y

t has been shown that SBRT can mimic these highly conformal brachytherapy dose distributions

48 patients enrolled

9Gy/36HTrs TOMO 10Gy/36HTrs
up to up to
45 Gy 50 Gy

9,5Gy/36Hrs

100

90 1

50 Gy

0 3 6 9 12
Time (months)

15

18

to ‘
47.5 Gy

No DLT was seen within 90 days from
the start of treatment

The 47.5-50Gy dose level had
significantly worse QOL
Scores for bowel and increase in AUA
scores at early time points

Mean (+ SE) Normalized AUA Scores

3 6

9 12 15
Time (months)

18
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Limnac based SBRT for prostate cancer in
5 fractions with VIMAT and flattening filter free
beams: preliminary report of a phase Il study

Filippo Alongi ™™, Luca Cozzi. Stefano Arcangeli’, Cristina Iftode’, Tiziana Comita’', Elisa villa'. Francesca Lobefakn’
FPierina Nawvarria', Giacomo Reggiori', Pietro Mancosu', Elena Clerici . Antonella F-;-gjli;al..—;", Srefano Tomatis '
Gianluigi Taverna™, Pierpaolo Graziotti® and Marta Scorsetti’

40 PTS “Dose: 35 Gy in 5 fra@

T1-T2 NO -Median follow-up: 11 months

PSA <20ng/ml -SpaceOAR: 8 pts

CASE 1 S
MRI T2 Image >, - Acute Toxicity

40 -

OoGu
H RECTUM

30

20

10
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A single-center study of 100 consecutive patients
with localized prostate cancer treated with ~
stereotactic body radiotherapy 2013 BMC

Giampaolo Bolzicco' !, Maria Silvia Favretto'?, Ninfa Satariano>', Enrico Scremin?’, Carmelo Tambone?!

and Andrea Tasca>" UfOlOgy

A prospective protocol-based study for the treatment of 100 pts with localized prostate
cancer treated with CyberKnife Robotic Radiosurgery System

Table 1 Cyberknife®-SBRT: dinial characteristics of 100 o .
Table 2 Cyberknife® SBRT: toxicity in 100 ents
Bt - 35 Gy was in 5 fractions of 7 Gy ybe iy ——
ta atients
o i over 5 consecutive days 00 groe Al
. \ .
12ab 23 (29%) y Acute (62 p1s) !
(123,10 pts) "
=y Urinary 34% 129
(120,15 pts)
T 27 (27%) Haola 279% 18%
Gle y e
R Late (9 pis)
<6 (242,243 3+2) & (3%
6(3+43) 76 (769%) Urnary 4% 3% 1%
57 (3+4 11 pIs, 443 4 ps, 5+5 1 p1) 16 {163) Rectal 296 1%
PSA
at diagnosis ng/ml
Al patens 7.72 ng/m el 'I
S8HT (71 pas) 643 ng/m |
SEHI+ADT 29 prg) 1077 ng/mi \\
Pre-treatment ng/ml !
4 naten nvml o= 1I| —_—
Al patens 508 ng/m = \-,, 3-Yrs bPFS = .‘
SBRT (71 prs) 631 ng/m §= \
SEAT+ADT (29 pis) 1.90 ng/m é LR
\ N
Risk category Patients - \o R
Low PSA <10,CS 6, T1¢, T23) 41 (41%) = : S
inemmediate PSA 310, G5 7 or T20) 2 (a2%) L e
High PSA >0, G5 8-10, 2 Int. risk features) 17 (179%) ol %00 T . - P M
S TR 0 6 12 18 24 30 36 42 48 54 60 68 72
<3\ 51 (51%)
e . v Months
>33 43 (4%%) —— AllPts 5 “Homone  ——F—- Ne Hormone
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Stereotactic body radiotherapy for localized
prostate cancer: disease control and quality of life
at 6 years RADIATION

Alan J Katz', Michael Santoro’, Fred Diblasio® and Richard Ashley” 201 3 ONCOLOGY

..... A 6-year update of treatment results from 304 low-, intermediate-, and high-risk prostate
cancer patients who received CyberKnife SBRT....... ”

50 pts | > 35 Gy - 7 Gy/die : :
254 pts ====3425)Gy - 7,25 Gy/die + Amifostina

Table 2 Acute bladder/rectal toxicity using RTOG scoring after prostate treatment using the 35 and 36.25 Gy doses

RTOG grade% (number) of patients
B ——

Total dose 0 I / 1" \ " & v

Acute urinary 35 Gy 24% (12) 72% (36) 4% (2)

36.25 Gy 20.5% (52) 74.8% (190) 4.7% (12) =
Acute rectal 35.00 Gy 20% (10) 76% (38) 4% (2) -
36.25 Gy 229% (56) 74.4% (189) 3.5% (9) =
f Urinary Rectal i
20 10
18 | 29 9 [
16 — 8 — . o o
Late |5 e EE — “... Actuarial 5-year biochemical recurrence-
3] —MGrade3 @ 6 - = . . S g
20wy M 2P survival was 97% for low-risk, 90.7% for intermed;
Tox Al B BeaodElE B N risk, and 74.1% for high-risk patients»
o MM o MM
35Gy 36.25Gy 35Gy 36.25Gy
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Stereotactic body radiotherapy with or wi
external beam radiation as treatment foz
confined high-risk prostate carcinoma 0(‘(\\

2014
Retrospective study on 97 pts with

study

Alan Katz"< and Josephine Kang®~

45Gy in 25 fx,
to prostate-pelvic nodes
SBRT 18-21 Gy in 3 fx

100%

80%"

20¢

0%0 Q(

s‘a‘e

I » 1 ’ ) .. |

36 48 60 72 84
Months Follow up

Open

&
X\
Q;(\

Gy in 5 fxs

18

16

14

12

10

= GU Grade 3

Percent
@

» GU Grade 2

o N B O

. il oo/o
. SBRT

' SBRT+EBRT

Likelihood ratio P=0.39

" SBRT + EBRT
Likelihood ratio|

m Gl (

P <

S-year DFS of 68%

instead of standard RT is huge in terms of cost and time that patients must commit to their therapy. S|

antageous as compared to HDR as it is done non-invasively, without need for anesthesia




Radiother Oncol. 2013 Nov;109(2):217-21. doi: 10.1016/j.radonc.2013.08.030. Epub 2013 Sep 20.

Stereotactic body radiotherapy for localized prostate cancer: pooled analysis from a multi-institutional
consortium of prospective phase |l trials.

King CR', Freeman D, Kaplan |, Fuller D, Bolzicco G, Collins S, Meier R, Wanq J, Kupelian P, Steinberg M, Katz A.

LEGILIGEEY

2013

A consortium of 8 centres for prostate SBRT founded in 2011

Intermediate Risk 84% p=0.03
High Risk 81% p<0.0001

Patient number at risk

125 64 17 3 High Risk
334 224 109 27 Intermediate Risk
641 521 252 101 Low Risk

T T T T T
0 20 40 60 80

&0UP N (%) 36.25 Gy 38-40 Gy RT + OT
641 (58%) (50%) 68 (11%) .
) BRI 1100pts [ B "= | 35-40Gyin
|
| 1100 EERE T 559 (54%) 126 (11%) 5 fx
] »MWWWWW +++ Low Low risk Intermediate risk e
~ wlntermedlate e Vila o e
High ADT use Zﬁym = I:va e FS due to tOta\ RTv‘doS
B Osceorence in DRFS dU€ B0 ST
NO D‘ 0.77 87.2% 073 741%
PSA Relapse-Free Survival at 5 years = = b il b e
Low Risk 95%

Time following SBRT (months)

SBRT with a Total RT dose of 35-40 Gy is safe and
sufficient to obtain satisfactory clinical outcome in
low/intermediate PCa
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Iational Library of Medicine
nal Institutes of Health

nin Radiat Oncol. 2014 Jan;24{1):35-42. doi: 10.1016/j.semradonc.2013.03.004.

ymparative effectiveness research in radiation oncology: stereotactic radiosurgery, hypofractionation, and
achytherapy.

2 S', YU B 2014

ROs

ute/Late Toxicity appears acceptable though the numbers of pts/duration of FUP has been very limited
S is delivered with fewer visits (4-5 in 1 or 2 weeks)
ere is strong evidence it is less expensive than IMRT and consequently more cost effective.

NTRAS

ause both IMRT and SRS have already disseminated into clinical practice,it may be difficult for prospectiy
Jjomized clinical trials to enroll patients.

1 prospective and observational studies are necessary to better understand differences between
rent treatment modalities

1g-term follow-up is needed to evaluate biological end-points, such as disease-free survival, metastasis-
-survival and overall survival
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THE LANCET Oncolog){ The Lancet Oncology Commission I

Delivering affordable cancer care in high-income countries

Richard Sullvwar, Jeffrey Peppercorn, Koeol Sikova, John Zalcherg, Nexl ) Meropdl, Eitan Amie, David Khayat, Peter Boyle, Philllppe Acutier,
hany F Tanmock, Tho Fojo, fen Siderov, Steve Wilhamson, Silvia Camponesd, | Govdon McVie, Arnvie D Purvshothaen, Peter Naredi
Alrxander Eggermont, Murray F Brennan, Michaed L Steinberg. Mark De Ridder, Susan A McCloskey, Dirk Vierelion, Terence Roberta, Guy Storme,
Rodeey | Micks, Peter | ER Bradford R Hirsch, Dawvid P Carbone, Kevin A Schoulman, Paul Coschpole, David Taplor, jan Gelssler

g Kere, Matyi Aapro

Notably, different societies set different thresholds for what
is considered good value or cost effective.

..... .not only the traditional outcome measure of survival, but also endpoints
uch as recovery time, time to resumption of normal activities, disutility of
care and sustainability of health.....

, %_ N o Porter, Health Care 2009.
orten treatment \ 4 N N

ime (e.g. PBI ) Effective
Fewer recurrences or long-  Less toxicity palliation

term complications (e.g. IMRT)
(e.g. SBRT in Lung)
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Stereotactic Body Radiation Therapy Versus

Intensity-Modulated Radiation Therapy for Prostate

Cancer: Comparison of Toxicity

Jarmes B. Y Laura ID. Craser, Jeph Herrin, Pamela R. Soulos, Arnold .. Porosky.

and Cary P. Gross

Q)
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JLOGY
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“From MEDICARE fee-for-service database we identified 53,841 patients who received IMRT
and 1,335 patients who received SBRT...”

" W aeWwYsyaww §rwy

B seRT
3 MRT

« More GU
Toxicity in
SBRT group»

Genitourinary

Category of Toxicity and Time (months)

':LlLLLL.L

Gl

Other

—

Table 3. Adjusted Random Effects Logt Moded of Subcategories of Genltourinary Toxicity

Duration of Fodow-Up

Table 2 Agustad Rancom Effects Logit Mooal of Catagores of Toxicity
Adjusted Random Effects Logs
Moder™
ToscRy Type and Foliows-Up
Intarval (months) oRt 95% CI P
GuU
(5] 1.29 1.05%0 1.53
12 1.23 1.0301.43
24 1.38 1.1200 163
=]
& 1.42 1.00 w0 1.85
12 106 0820129 £2
24 082 0.71:01.12 A9
Othar
15 oes 0.57 0 1.20 51
12 oes 063:01.15 St
24 080 0.58 0102 13
Ay
& 1.22 1.02 0 1.41
12 1.12 0950 1.29
24 1.16 0.841:01.37
Abbtreviations: GU, genftournary. OR, odas ratio.
“Rangom effects logit moael specifiad the matich group (Sterectactic body
radiation therspy of intensity-moduiated radistion therapy) 25 a random effact
and adjusted for age. comorbidity, and use of androgen deprivation tharspy.

adiation therspy compared with Intensity-

€ Months 12 Months 24 Months
Toxicity oa* Pt og* Pt oa* Pt
Disgnostic procedures to investigate incontinence or obstruction 120 < 00 164 < 001 223 < 00
Urathritlis, urethval strictures, and biagder outiet cbstruction 25 1 1.45 02 1.78 < 001
Therapautic procedures 10 commect urinary incontinence o7 22 1.00 1.00 123 03
Othar genitounnary toxcity 0.77 45 1.14 58 073 23
Infactions 1.01 a3 220 1 242 :
Eractie dysfunction 146 03 1.18 28 1.13 35
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Stereotactic Body Radiation Therapy Versus
201 4 Intensity-Modulated Radiation Therapy for Prostate
Cancer: Comparison of Toxicity

Fares B. Yie Laura I>. Crasmer, Jeph Herrin, Pamela R. Soulos, Arnold I.. Porosky.
and Cary P. Gross

“SBRT patients were more likely to be white, younger, healthier, from higher income areas, and less
likely to undergo ADT, which may indicate less aggressive disease...”

Table 4. Cancer-Related, Radiation, Nonradiation Cancer-Related, and Complication Costs {$)

é Mean Cancer- Mean Radiation Mean Nonradiation Cancer- Mean Complication
Treatment Related Cost (3)*] 95% CI (8) Cost {$)° 95% CI (%) Related Cost ($)* 95% CI (8} Cost (3)* 95% CI (%)
SBRT 16,608 15,878 10 17,338 13,645 13,370 to 13,921 2,963 2,295 10 3,620 145 69 to 221
IMRT 23,000 22,505 to 23,496 21,023 20,780 to 21,265 1,978 1535102420 69 44 t0 95 -

\,

Abbreviations: IMRT, intensity-modulated radiation therapy; SBRT, sterectactic body radiation therapy.
“Wilcoxon Mann-Whitney U test P < .001.

-.9BRT is less expensive....




Contents lists available at SciVerse ScienceDirect

Cllnlcal OHCOlogy Clinical Oncology 25 (2013) 483498

Overview
Biological Dose Esc i ionation: What is There
to be Gained an ow W/.ill it Best be Done?

=TT 2013

A.C. Tree “1, E.J. Alexander 1}, N.J. Van As ", D.P. Dearnaley {, V. Khoo ™t

Although results are encouraging (5Yrs bDFS=97%) they do not prove that SBF
to standard fractionation in localised PCa on )

L3
Comparison of the biologically effective dose (BED) of the standard fraction compared wit g o‘o‘ o‘
radiotherapy sc

#fereotactic body

BED if BED if BED if e“ BED if
alpha/beta alpha/beta alpha/beta \ b beta alpha/beta
ratio = 10 Gy ratio = 5 Gy atio = 1.5 Gy ratio = 1.0 Gy
78 in 29 ions 94 Gy 182 Gy 234 Gy
2.7 Gy in 7 fractions 69 Gy 216 Gy 303 Gy
6.25 Gy in 5 fractions 63 Gy 211 Gy 299 Gy

!

margins Strategies to account for
prostate motion

Electromagnetic tracking More heterogeinity
Stereoscopic kV X-rays Focal boost
Calypso 5 mm Fluoroscopic photon imaging Hydrocolloid gel

EXACTRACT 8 mm Endorectal Ballon (gas/no Gas) Adaptive RT

Focal dose escalation



——

Future Perspectives | R

Ml SEO NEXT EXIT AN
(& s i

www.current-trials.com

HYPO'RT"PC StUdy ...... Stlll
RCT - ISRCTN45905321 on
Hypofractionated RT of intermediate risk localised Pca
Phase lll,randomised, open, multicentre trial Going!!!!
592 patients needed

Inclusion Criteria

Conventional arm: 5 days/week , 2.0 Gy up t078.0 Gy.

ts with intermediate risk (T1c - T3a) % Maximum allowed TTT days are 65.

- <75 vears

ith one or two of the following risk factors: ‘ R
- T3a or Gleason greater than 7_>
\

- PSA greater than 10
- PSA less than 20 pg/L

HypoRT arm: working-days, 7 fractions of 6.1 Gy,total 42.7G\

The total treatment time is 15 - 19 days.

- To demonstrate a 10% unit increase (70% to 80%) in freedom from failure (PSA or

any clinical test) in the HYPO-RT arm at 5 years after the end of treatment
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Change in prostate volume during extreme RADIATION
hypo-fractionation analysed with MRI 2014 ONCOLOGY

Adalsteinn Gunnlaugsson'’, Elisabeth Kjellén’, Oskar Hagberg?, Camilla Thellenberg-Karlsson”,
A re \AJicd S -and P i 4
Anders Widmark™ and Per Nilsson

Prostate swelling is known to occur during brachytherapy

Table 2 Prostate volumes in descending order as segmented on the treatment planning CT and on the MR images
before radiotherapy (MRly,qiine), in the middle of the treatment (MRl 4) and at the end of treatment (MRI,,4)

Abs. vol. (cm®) Rel. vol. Abs. vol. (cm”®) Abs. vol. (cm’) Rel. vol. Abs. vol. (cm’) Rel. vol.

1 353 1579 224 267 IAEL

0 PS selectedby . - = Y- — Mean volume lefgrenq
HYPO-RT-PC a 478 1105 433 475 1098 462 1067 (MRI base VSOI\/IRI Mid)
Phase Il Study : 458 1.054 434 489 126 7 = 23/)

i) 648 1.455 445 533 1,198 44.1 099
716 1597 448 498 12 466 1040
8 435 0906 430 487 1015 480 1000
9 794 1.648 482 555 1.152 544 1.129

: 10 730 151 484 489 10N 50.1 1037 CTV is larger than that kr
s N 504 1102 539 608 1128 552 1023 .

_fraCt'ons of 6.1 v = R 3 Fro e for conventional RT

3y, total 42, 7Gy 13 5 5 57.2 666 1166 622 1089

14 838 1.196 70.1 887 1.265 780

15 9.0 1347 735 800 1088 74.1 1,008
16 794 1.066 745 955 1.282 962 1.291
17 96.5 1.145 843 968 1.148 -

18 1058 1242 852 %3 1131 1014 ?_:93 CTV stays enlarged
19 1062 1021 1040 1168 1123 1156 1112 during the whole RT cour

20 153.7 1.045 147.1 1550 1054 1529 1040
Mean 72.7 1.233 60.7
D 304 28 '
p-value’ 0.0001 0.0004 —
(oo )
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Change in prostate volume during extreme RADIATION

hypo -fractionation analysed with MRI 2014 ONCOLOGY

Adalsteinr ||.;1L.1':};-‘f-1:~"|'.v Elisabeth Kjellén', Oskar xgberg”, Camilla Thellenberg-Karlsson ™, = —
and Per Nils e

An -:5(4 rs Widmark"

the prostate seemed to swell most profoundly in the anterior-posterior and cranial-caudal directions. This
might indicate that a margin reduction towards the rectum should be applied with caution, especially during

extreme hypo-fractionation....
No lateral direction on the other hand could be due to the pelvic side wall acting as an anatomic barrier

Daily IGRT correction usually involves 3 markers implanted centrally in the gland, it is probably adequate for
prostate motion but less adequate for taking changes in the outer boundaries of the gland into consideration

Re-contouring followed by re-planning before each fraction could be needed when using narrow margins ( <3
mm).

Great care has to be taken to compensate for prostate swelling if the segmentation and treatment planning
process is performed with MR-only

Up to 2 mm extra margin could be needed if prostate segmentation is based only on MRI.
Adaptive radiotherapy with re-planning before each fraction, which would also take changes in prostate

shape into consideration, would be optimal.
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|RTOG0938 Multicenter Study- NCT01434290

Wrmd in 2011 - still On Going

TIONALE : RT uses high-energy x-rays to kill tumor cells.
Specialized RT that delivers a high dose of radiation directly to the tumor may kill mc
tumor cells and cause less damage to normal tissue.
Given radiation therapy in different ways may kill more tumor cells.

ROLLEMENT : 240 patients
RPOSE: Randomized Phase II trial studies RT to see how well it works in treating patients with Pca

serimental Arm I : IMRT twice a week for approximately 2% weeks (36.25 Gy total, 7,25 Gy/die)
rerimental Arm II : IMRT once a day, 5 days a week, for approximately 2% weeks (51.6 Gy total, 4.3Gy/die)

JECTIVE: 1-year health-related quality of life (HRQOL) for at least one hypofractionated arm is not significantly lower than basel
as measured by the the Bowel and Urinary domains of EPIC instrument
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Prostate Advances in Comparative Evidence (PACE)

NCT01584258
Started in 2012 - still On Going

PURPOSE: International multicenter Phase III Randomized study for low/intermediate risk P(
Estimated Enrollment : 1036 patients
y
SURGERY

aparoscopic RPP % %

Da Vinci RPP R <= vEs NO |:>m
yberknife SBRT 36.25 Gy in 5 Fx
38 Gyoirn 4 Fx

Conventional RT

Cyberknife SBRT

JBIJECTIVES : Five Years Biochemical disease-free survival
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- 3800 cGy in 4fx Vs 3400 cGy in 5fx in
01045148 Phase Il Localized Pca T1b-T2c 2006
) 3800 cGy delivered in 4Fx for Localized
00643617 Phase | Pca with Ciberknife RadioSurgery 2008
00851916 Phase || Virtual HDR Cyberknife RadioSurgery for 9009

Locally recurrent PCa

. Overview of pts with low/intermediate
01226004 Observational Pea treated by Radiosurgery 2010

HDR Brachytx Combined With SBRT for
01655836 Phase | Intermediate Risk PCa 2012

To find MTD with upper limit 45 Gy in 5 Fx 2013

701923506 Phase | in delivering SBRT to prostate fossa
Randomized g :
"01737151 Phace | 4Fx Split-Course SART for Pts with Low/ 2013

Intermediate Risk PCa

Open, Recruiting g

Open, Not Recruiting E

Open, Recruiting g

Open, Recruiting g

Open, Recruiting §

Open, Recruiting




K & Conclusions Thl oll ot/

SBRT, as an alternative to surgery, provides high biochemical control, low risk of complications,
minimal duration of treatment, and outpatient treatment opportunity

Further escalation of SBRT doses above 38-40 Gy is not warranted at this time and would not be
prudent given the potential for higher rates of grade 3 Gl and GU

“Several technologies in radiation oncology may provide cost savings not only in
terms of dollars saved, but also reduced human costs by shortening treatment

courses.
In addition,these technologies may allow more pts to have access to necessary

treatments”

On going RCTs will help us to understand whether biological dose escalation by
exploiting the low alphal/beta ratio of Pca translates into a clinical benefit for pts






