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Prostat RT calismalari

Dozimetrik calismalar
— Doz arttirim calismalari

— Farkl fraksinasyon calismalari — Konvansiyonel
fraksinasyon, hipofraksinasyon

Teknik calismalari

— 3BKRT, IMRT, VMAT,IGRT.

— Proton tedavisi
Gorunttileme/radyoloji calismalari
— MR/MR spektroskopi

— PET

Diger calismalar
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Urologists’ Use of Intensity-Modulated
Radiation Therapy for Prostate Cancer
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Georgetown University, Washington,

 Urologlar hangi hastayl RT/yewyénlendiriyor?

* RT tercihinietkileyen faktorler nelerdir?
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* Klinisyenin tedavi secimi ve hastayi

yonlendirmedeki dnceligi

* Bilimsel ve ekonomik-nedenler, hastanin kendi
tercihi?

e Calisilan‘merkez altyapisinin tedavi tercihindeki

etkisi
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Prostat kanseri bircok hastada indolent seyirli.
Tum hastalarda 10 yillik sagkalim,orani %98.

Tedavi secenekleri:

— Aktif izlem

— Radikal prostatektomi
— Radyoterapi

—Hormonoterapi

Tedavideki etkinlik ve yasam kalitesi benzer
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Treatment

Radical prostatectomy§

Brachytherapyf

IMRT

Androgen-deprivation
therapy

Active surveillance

Description

Complete removal of the prostate gland is performed with the
use of one of three surgical approaches: radical retropubic
prostatectomny, laparoscopic radical prostatectomy, or robots
assisted prostatectomy; the latter two are less invasive.

Brachytherapy with the use of low-dose-rate isotopes,involves
permanent implantation of seeds that'emit a low dose of
radiation over a period of several-months. Some patients
also receive a boost of external-beam radiation therapy or
androgen-deprivation therapy.

This advanced form of three-dimensional radiation therapy in-
volves'the use of a.eomputer-driven machine that revolves
around the patient as it delivers radiation. Radiation beams
are‘aimed at the prostate from multiple angles. Intensity can
be adjusted to maximize the dose targeted at the cancerous
tissue and minimize the dose to surrounding healthy tissue.

This hormone treatment reduces the effects of testosterone,
thereby slowing the growth of prostate cancer. Medications
are administered orally or injected to reduce or block circu-
lating androgens.

This active plan to postpone intervention typically involves mon-
itoring with office visits every 6 months, prostate-specific an-
tigen testing, digital rectal examination, and prostate biopsy.

Claim Codef

55801, 55810, 55812,
55815, 55821, 55831,
55840, 55842, 55345,
55866, and 55899

55875, 55862, 55865,
77778,77784, and
77787

77418

54520, J1950, 9217, J9218,
9219, and J9202

NA

Mean Cost
Estimate:

$17,0769

$2,112|

$4,228%**




The NEW ENGLAND JOURNAL of MEDICINE

Urologists’ Use of Intensity-Modulated
Radiation Therapy for Prostate Cancer

* Hastanin tedavi secimideki kriterleri

— Doktorun secimi/yonlendirmesi

— Tumorin karaktersitigi ve davranisi

— Tedavinin maliyeti

— Tedavi suresi

— Yan etkiler

— Hastaya ozgu ozellikler (yas, irk, egitim seviyesi)
* ‘Hekimin tercihi, hasta secimi icin oldukca

onemli
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Doctors and
Their Workshops

Mark V. Pauly

= s

The physician/patient relationship is a paradigm for any expert/client relationship. The physician both diagnﬂses the patient's illness and
regommends a treatment. This dual role gives the physician incentive to recommend treatments whose costs outweigh their medical benefits.

These sociallyinefficient treatments correspond to the notion of “physician-induced demand.” The level of inducement chosen by the
physician is shown to depend on the price and potential medical benefits of treatment and the relative diagnostic skills of physician and
patient. This model offers several testable hypotheses, some of which are confirmed by related studies.




The NEW ENGLAND JOURNAL of MEDICINE

Urologists’ Use of Intensity-Modulated
Radiation Therapy for Prostate Cancer

W % 3DCRT IMRT
- W % Open MIRP % IMAT 28.7% in 2002
100 % MIRP 1.5% in 2002 g0 1.7% in 2005
90 - 28.7% in 2005 <
P< 0001 i
80 = 80
70+ 70 4
B0 — B0
L0 50 -
40— 40 -
30 g 30
20 20 4
10 0
0 T T
2002 2004 2005 0-
-.f £ Di : 2002 2003 2004
Farottiagnosis Year of Diagnosis

Urologlarin IMRT’ye
ilgisinde artis
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HEALTH
SECRETS OF THE SY@TEM

A Device to Kill Cancer, Lift Revenue
BgEmsil g Print WY 11scomments Y 1 A

By JOHN CARREYROU and MAURICE TAMMAN
Updated Dec. ¥, 2010 12:01 a.m. ET
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Prostate Cancer’s Costly New Radiation Treatment

Some urologists refer their patients for treatment on IMRT machines they own, and capture the lucrative Medicare reimbursement.

The four main options for prostate cancer:

Watchful waiting Surgery Seeds ) : Intensity-Modulated
Patients can opt not to be Another way to treat prostate The implantation of radioactive Radiation Th IMRT)
treated and have their cancer cancer is to remove the seeds in the prostate to ation Therapy (
monitored with regular visits prostate, a surgical procedure irridiate the tumor. Seeds Introduced early this decade,

and tests. This is available for called a prostatectomy. aren’t recommended for IMRT involves aiming a beam of
patients with low-risk COST: up to $16,000 patients with enlarged radiation emitted by a linear
prostate cancer. prostates or difficulty urinating. accelerator at the tumor in the
COST: Minimal COST: up to $19,000

How it works

A. X-ray machine:
identifies the
prostate’s location.

B. Portal imager:
takes images of
treatment area.

C. Multileaf collimator:
shapes the radiation
beam to the prostate.

D. Table top:
positions patient and
centers prostate fo
treatment.

IMRTi8\deliveredimg5 daily
treatments over 9 Weeksg
Each radiation session lasts
1016 20 minutes: The patient
liesflat on the table while the
lifiear accelerator rotates

around the patient, delivering

its beam. Treatment is painless
(akin to getting an x-ray). Side
effects, such as changes in
urination or bowel movements,
may result, but disappear about a
month after treatment is done.

I % ! ‘ 1
At least 37 urology groups in 16 states own IMRT equipment and employ radiation oncologists
Urology Centers of Idaho Urologic Northeast Indiana  New Jersey Cancer Care of The Urology Urology Health Urology
Alabama, Institute, Meridian, Urology, Fort Urology, Western New Group, Specialists, LLC,  Associates of
Birmingham, Ala.  Idaho Wayne, Ind. Bloomfield, N.J. York, Cheektowaga  Cincinnati, Ohio Plymouth North Texas,
Arizona Institute  Advanced Urology ~ Regional Urology, ~ Premier Integrated Medical The Oregon Mgetmg o DallasT s
of Urology, Tucson, Associates, Shreveport, La. Urology Group, Professionals, Urology Institute,  Urology of Central ~ Urology of Austin,
Ariz. Joliette, III. Chacaaake Cranford, N.J. New Hyde Park, Springfield, Ore. Pennsylvania, Austin, Texas
The Urology Associated Urology Urology Group of NY Semmmdnsssnonnre AUFOIOGIC H_arrlgl?_urg:_P ......_Urology San
Center of Urological Associates , New Jersey, Metropolitan Consultants of Rio Grande Antonio, San
gplq;gio, ‘Qer)‘v‘er‘ . Spgclalistg, Baltimore, Md. West Orange Specialty Southeastern Urology, Antonio, Texas
Atlantic Urological  CMiCago Ridge, Il pejiare Valley  Premier Urology g:j‘gfg',‘:y 5?}:}232:";?:’;:3 ElPaso. Texas  Urology Tyler,
Associates, UroPartners, Urology, Assodiates, RE0 P33 . HoustonMetro  Tyler, Texas
Daytona Beach, Fla. Chicago, Ill. Marlton, N.J. Lawrenceville, N.J. Physicians Urology Academic Urology  Urology, VlrglnlaUroIogy
Winter Park Urology of Indiana, Garden State Associated gen:ter: f:lr(rUrologlc zf Pen?'s)ylvar_na.P Holton T Richmond, Va.
Urology, Indianapolis Urology, Medical Oﬁ?o LI, 0TSSR, F.
Orlando, Fla. Whippany, N.J. Professionals

of N, Syracuse
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 ABD’de GSMH’nin
%16.5, Avrupa’da ise

%9.5
== N\ = . o
—= NS & 65 yasi istu veya
’/////%{M k\}}&&i\\\\& malulen‘emeklileri
Jo D kapsar

* Saglik sigoratsina kayitl
MEDICARE olmali ve en az 10 yil
' ddeme yapmis olmali

* Toplumun %14t (2002
verileri)
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* Calismada yapilan analiz Medicare sisteminden
elde edilen 5 veriye dayanmaktadir

— Araci dosyalari (doktor, laberatuar, goriuntileme
merkezi ve RT evraklarini icerir)

— Hastane dosyalari

— Saglik'sisteminden faydalananlarin bilgisi
-+ Medicare Doktor kimlik dosyasi

— Ulusal kayit sistemi
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8 merkez Medicare

Sisteminin
bulunmadigi 7 merkez diger
eyaletlerde nedenler

G\

IMRT uygulayabilen

50 uroloji merkezi
(01.2005 - 01.2010)

OV

Wall Stree A@
yaymlﬁ-@'n rkez.
o* z calismaya

kendi basvurmus.

Ayni bolgedeki
hizmet alimi
yapmayan merkez.
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4 merkez Medicare 5 merkez yakinda
Sisteminin hizmet alimi olmayan
bulunmadigi tiroloji merkezi yok
eyaletlerde 1 merﬁz diger

IMRT
uygulayabilen

11 merkez
21 NCCN merkezi

e @g\ko\’ 3

aI| Iar
}?} yal tedavi Ayni bolgedeki
\ > gulamaktadir. hizmet alimi
- Herhangi bir maddi yapmayan NCCN
beklentisi yoktur merkezi
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Table 2. Treatment Provided for Men with Newly Diagnosed, Nonmetastatic Prostate Cancer in the 35 Matched Groups of Self-Referring
and Non-Self-Referring Urologists in Private Practice, According to Self-Referral Status and Ownership Period.*

Treatment Self-Referring Urologists in Private Practice Non-Self-Referring Urologists in Private Practice
Preownership ~ Ownership Preownership ~ Ownership
Period Period Period Period
(N=13,929) (N=14,319)  Change P Value (N=5404) (N=5113) Change  PValue

IMRT delivery by self- GD G 192  <0.001 A\, _ _ _

referring group (%)

IMRT delivery by other — 6.3 — N 14.3 15.6 1.3 0.05
provider (%)

Brachytherapy (%) 18.6 5.6 <0.001 18.9 17.9 1.0 0.19

Prostatectomy (%) 17.7 .16.5 -1.1 0.01 21.9 23.8 1.9 0.02

Androgen-deprivation 16.5 84 <0.001 15.6 11.4 42 <0001
therapy (%)

Active surveillance (%) 26.7 27.0 0.3 0.65 26.1 27 .4 1.3 0.12

Other procedure (%) 7.3 3.9 -3.4 <0.001 3.2 3.9 0.7 0.05

Time fram diagnosis to 79.8+37.9 76.0£32.6 -38 <0.001 78.8+38.1 78.0+£36.2 -03 0.50

treatment (days)
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Table 3. Treatment Provided in the 11 Matched Groups of Self-Referring Urologists in Private Practice and Non—Self-Referring Urologists
Employed by a National Comprehensive Cancer Network Center, According to Self-Referral Status and Ownership Period.*

Treatment

IMRT delivery by self-
referring group (%)

IMRT delivery by other
provider (%)

Brachytherapy (%6)
Prostatectomy (%6)

Androgen-deprivation
therapy (96)

Active suryeillance (%)
Other procedure (%)

Time from diagnosis to
treatment (days)

Self-Referring Urologists in Private Practice

Preownership ~ Ownership
Period Period
(N=2620) (N=2449) Change  PValue
330 _ €000
— 45 — —
17.6 2.7 <0.001
| 16.4 12.83 -3.6 <0.001
174 7.4 <0.001
339 27.6 -6.3 <0.001
5.7 3.0 -2.7 <0.001
30.0£35.9 71.2+31.1 -8.8 <0.001

Non-Self-Referring Urologists Employed
by the National Comprehensive Cancer Network

Preownership

Period

(N=1044)

7.9

6.3
28.5
12.0

443
1.0
34.41£38.9

Ownership

Period
(N=600)

8.3

8.5
27.0
9.7

45.0
1.5
82.0£36.7

Change

0.4

2.2
-1.5
-2.3

0.7
0.5
~2.4

PValue

0.78

0.09
0.50
0.14

0.79
0.30
0.39
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A Self-Referring Urologists in Private Practice versus Non—Self-Referring
Urologists in Private Practice

Preownership period Ownership period
| | |
32.3
O Self-referral
growth
] Growth
[ Baseline

Use of IMRT (%)

Non-Self- Self-Referring Non-Self- Self-Referring
Referring Urologists Referring  Urologists
Urologists (N=13,929) Urologists (N=14,319)
(N=5404) (N=5113)
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B Self-Referring Urologists in Private Practice versus Non-Self-Referring
Urologists Employed by a National Comprehensive Cancer Network Center

Preownership period Ownership period
45 | | 42.0 l
O Self-referral
growth
[] Growth
[ Baseline

Use of IMRT (%)

° Non-Self- Self-Referring Non-Self- Self-Referring
Referring Urologists Referring  Urologists
Urologists  (N=2620)  Urologists (N=2449)
(N=1044) (N=660)
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MRT hizmet alimi yapilan merkezlerde,
MRT’ye yonlendirilen hasta sayisinda belirgin

oir atis gozlenmistir.

Bu artis hem 35 kontrol merkezinde hem de
11 NCCN uroloji-merkezinde de gorulmustur.

Bu artis, laboratuar, radyolojik ve cerrahi
hizmet.alimi yapilan merkezde de gérulmustur.

Finansal veriler, trologlarin kendi merkezinde
IMRT tercihindeki artisi da desteklemektedir
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e Calismanin eksiklikleri

— Tumor 6zelligi ve RT dozlari belirtiimedignden dolayi
IMRT’nin uygunlugu degerlendirilmemistir

— Doktorlarin beklentileri belirtilmemis
— IMRT masrafi — cihazin fiyati, personel maaslari

* Ekonomik'kazan¢ —ayda 1.5 hasta IMRT ile tedavi
edildiginde yillik ek kazanc 420.000S

) 2011 yili sonunda urologlarin %19’u IMRT'yi kendi
pratigine entegre etmistir.




IMRT

* Isin demetlerinin
yogunlugu ayarlanarak
hedefe yuksek, cevre

Local Contrél by Dose Assessed by Prostate
Biopsies After 3D-CRT/IIMRT

100 91%
organlara diusuk 3\ b e
radyasyon verilmesi §
saglanir § =

* Etkinlikiartar, toksisite ; 0
azalir ‘

B4EGYy T70.20y 756Gy 81 Gy

o' RT dozu arttirilabilir Dose



IMRT

*



Prostat Kanserl

3-D konformal RT



Prostat Kanserl

Lenfatik isinlama Prostata ek doz



TABLE 12 Acute gastrointestinal toxicity in localised prostate cancer

Number of Number of Acute Gl Acute Gl
Follow-up/ patients toxicity  toxicity
Study definition Definition IMRT IMRT 3DCRT Comparison
Kupelian et RTOG rectal 166 Score 0 Score 0
al toxicity scores 30%, score 12%, score
I 55%, and | 70%, and
score 2 score 2
15% 18%
Shu et al.* RTQG grades .18 NR NR b=0.003
6 months -3 higher in IMRT
group
Voraetal®™ Acute RTOG grade 145 271 Grade 0 Grade 0 p=0.83
16%, grade 277%, grade
| 34%, | 20%,
grade 2 grade 2
49%, grade 54%, grade
31% 30%
Zelefsky et During or NCI-CTC 472 3% 1%

al.®!

within 3 months

IMRT toksisteyi azaltir mi?



IMRT toksisteyi azaltir mi?

TABLE 14 Acute GU toxicity in localised prostate cancer

Study

Kupelian
et al.®

Shu et al.?

Vora et
al.®

Zelefsky
et al®!

Follow-up

Acute

Within 6 months

Acute

During or within

3 months of

treatment

Definition

Urinary toxicity
RTOG scores

RTOG grade

|-2

RTOG grade

NCI-CTC
grade | or
higher GU
symptoms

Number
of
patients

IMRT
66

145

472

Number
of
patients

3DCRT
| L&

26

271

358

Acute GU Acute GU

toxicity

IMRT

Score 0
5%, score
| 62%,
score 2

22%, score
3 1%

NR

Grade 0
28%, grade
| 23%,
grade 2
46%, grade
35%

37%

toxicity

3DCRT

Score 0
9%, score
| 63%,
score 2

| 7%, score
31%

MNR

Grade 0
38%, grade
| 21%,
grade 2
40%, grade
3 1%

22%

Comparison

p=0.64

p=0.535

p=0.094

p=0.00I



Turkiye sartlari

IMRT — SGK faturasi 3.800 - 4.200 S (Amerika’da
31.574 $), 6zel tedavi ile 7.500 — 10.500 S

Tarkiye’de 8 hasta Amerika’da 1 hastaya denk
Altyapi cok pahali — IMRT cihaziyaklasik 4 — 5.5
milyon S.

Entegre bir merkez'(Urolog — Radyasyon Onkologu)
acmak zor

Etkinlikiicin kalite kontroli cok 6nemli — Ne kadar
IMRT???

Ayni calisma Avrupa sartlari, Turkiye sartlari ve
farkli sigorta sistemleri ile de yapilabilir mi?



Sonuc

IMRT ile guvenli bir sekilde yuksek dozlara
cikilabilir

Lokal kontrolde artis, sagkalimda artis?
En az cerrahi kadar etkili

Gunluk pratikte etkinlik gozonine alinarak hasta
yonlendirilmeli

Etkinlik\ve'yan etkiler detayli bir sekilde uzmani
tarafindan anlatilmali — hasta tercihi.

Multidisipliner yaklasim 6nemli.
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* [MRT prostat kanserinde etkili ve givenli bir
tedavi yontemidir.

* ‘Duygusallik’ tan.uzak, bilimsel verilere
dayanarak ve hasta tercihi de g6z 6niinde
bulundurularak, hastalar IMRT ye
yonlendirilebilir.







Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

James B. Yu, Pamela R. Soulos, Jeph Herrin, Laura D. Cramer, Arnold L. Potosky, Kenneth B. Roberts, Cary P Gross

Manuscript received May 15, 2012; revised September 24, 2012; accepted September 25, 2012.

Correspondence to: James B.Yu, MD, Yale University School of Medicine, Department of Therapeutic Radiology, 40 Park St, LL511-SMILOW, New Haven,
CT 06511 (james.b.yu@yale.edu). | J Natl Cancer Inst 2013;105:25-32

* Daha iyi teknik, daha iyi tedaviimidir?

* Proton tedavisi gerekli midir?

Protons for Prostate Cancer: the Dream Versus the Reality




JNCI Proton Versus Intensity-Modulated Radiotherapy for Prostate

James B. Yu,

Cancer: Patterns of Care and Early Toxicity

Pamela R. Soulos, Jeph Herrin, Laura D. Cramer, Arnold L. Potosky, Kenneth B. Roberts, Cary P Gross

e Manuscript received May 15, 2012; revised September 24, 2012; accepted September 25, 2012,

Correspondence to: James B.Yu, MD, Yale University School of Medicine, Department of Therapeutic Radiology, 40 Park St, LL511-SMILOW, New Haven,
CT 08511 {jame

s.b.yu@yale.edu). | J Natl Cancer Inst 2013;105:25-32

Prostat kanseri RT’sinin %80l IMRT

Daha konformal doz dagilimi saglayan proton
tedavisinin kullanim sikhgiLhizlaiartmakta

Proton.tec
milyon do

Proton tec
azalma

Proton tedavisinin fiyati IMRT ye gore 1.4 — 2.5
kat daha fazla

avisinin maliyeti cok yuksek (25 — 30
ar)
avisinden beklenti toksisitede belirgin




CLINICAL INVESTIGATION Genitourinary Cancer

EARLY OUTCOMES FROM THREE PROSPECTIVE TRIALS OF IMAGE-GUIDED
PROTON THERAPY FOR PROSTATE CANCER

%Grade 2+  %Grade 3+ bPFS

Dose (Gy Dose/Fraction

Source RT orCGE) (GyorcGE) GU Gl Gu GI 0o

Peeters et al. (5), Dutch Multicenter, 2006, n = 664*"  CRT 68 2 41 27 12 4 53
T8 y 39 32 13 5 66

Dearnaley et al. (6), MRC, 2007, n= 843" CRT 64 2 8 24(5) ND ND 60
74 2 11 33(8) ND ND 71

Kuban et al. (7), MDACC, 2008, n = 301** CNV 70 2 8 13 4 1 50
CRT 78 2 13 26 5 7 73
Zelefsky et al. (9), MSKCC, 2008, n = 1,5717 CRT 66-75.6 1.8 12 13 ND ND ND
70.2 1.8 ND 7 ND ND 50

756 1.8 ND 18 ND ND 68

, 8l L 2

Zeitman et al. (23), LLUMC and MGH/2005, n = 393" X -ray + CPT 70.2 1.8 18 8 2 1 79
79.2 1.8 20 17 1 1 91
Michalski et al. (8), RTOG 9406, 2010,n = 1,084 %! CRT 68.4 1.8 24/19  9/13 1/3 1/3 ND
73.8 1.8 22/16 719 472 0/0 ND
79.2 1.8 18/21 11/14 5/3 1/3 ND
74 2.0 29/21 116 3/6 3n2 ND
T8 2.0 23728 2526 5/6 477 ND

Slater.et al. SIQ} and Rossi et al. (21), LLUMC, 2004, CPT + X-ray 74-75 1.8-2.0 - - 1.2 73

n=1,255

Mendenhall et al. (present series) @ T8-82 2.0 24 4 1.9 <05 ND

UEPTL 2010, PRO1/02/03, n =211/

Mendenhall NP et al. Int J Radiat Oncol Biol Phys. 2012 Jan 1;82(1):213-21
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Prostate

MULTI-INSTITUTIONAL PHASE 11 STUDY OF PROTON BEAM THERAPY FOR

ORGAN-CONFINED PROSTATE CANCER FOCUSING ON THE INCIDENCE

OF LATE RECTAL TOXICITIES

Table 3. Acute toxicities
Toxicity Patients (n)
Total 151 (100}
Rectum
Grade 0 135 (89)
Grade 1
Grade 2 ‘I@)
Bladder
Grade 0 46 (30)
Grade 1 BE T
Grade 2
Table 4. Late toxicities
Toxicity Patients (n)
Total 147# (100)
Rectum
Grade D) 115 (78)
e
Grade 2
Bladder @
Grade 0 128 (B7)
Grade 1 9(6)
Grade 2 .
Grade 3

(a)

(b)

Late Rectal Toxicities

.67
i -===- >=0Grl
A >=Gr2
-]
g2 1 ~ \N ..
S .2 gt aaa
_g r'- "
ﬂ -—-—l-':
0 1 2 3 4 year
Ko. of patients al risk
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CLINICAL INVESTIGATION Prostate

MULTI-INSTITUTIONAL PHASE II STUDY OF PROTON BEAM THERAPY FOR
ORGAN-CONFINED PROSTATE CANCER FOCUSING ON THE INCIDENCE
OF LATE RECTAL TOXICITIES

- - -

Grade
Patients Dose Follow-up

Institution/study (n) (Gy) Technique Grading scale 1 2 3 (y)
MDACC (16) 150 70 3D-CRT RTOG/LENT 6% 11% 1% 6
151 TR 28%  19% T% 6
, Grade 2
RTOG 9406 (6) 112 684 iD-CRT RTOG 9-13%, Grade 2/3 9-12
300 73R T79%, Grade 2/3 7-10
167 79.2 11-14%, Grade 2/3 9
256 74 10-16%%, Grade 2/3 T-8
220 78 25-26%, Grade 2/3 6
MSKCC (7-9) 695 75.6-81 _ 3DCRT Modified RTOG/CTCAE, \.16%, Grade 2/3 5
561 2186, IMRT version 3.0 , Grade 7

FCCC (19) 216 T4-78 IMRT Modified RTOG/LENT 2.4%, Grade 2/3 3.5
Ghent University (20) 133 ihe 4 1% 3
Mayo Clinic Arigona (21) 145 75.6 IMRT Modified RTOG 20% 23% 1% 4
LLUMC(22) 643 74 PBT alone RTOG — 21% — 3

Present, study 151 l 74 PBT alone NCI-CTC, version 2.0 14%  2.0%, Grade 2,."3] 2

| W

Nihei K et al. Int J Radiat Oncol Biol Phys. 2011 Oct 1;81(2):390-6.



CLINICAL INVESTIGATION Prostate

MULTI-INSTITUTIONAL PHASE II STUDY OF PROTON BEAM THERAPY FOR
ORGAN-CONFINED PROSTATE CANCER FOCUSING ON THE INCIDENCE
OF LATE RECTAL TOXICITIES

oo L |- PBT 1 (17.23) —8— RTOGO126 (3D-CRT)
PBT 2 (17,23) Y W.O. Anderson (30-CT) (16)
"11 —aie— Fox Chase (IMRT) (18] <& Cleveland Clinic (IMRT) (24)
80 L ] —
xx\ —3— Mayo Clinic (IMRT) (21) —(—_ Ficring’et al. (25)
]
: o
g ® = c
&
40
20
04 }
o 10 20 30 40 20 60 TO 50
Dose (Gy)

Nihei K et al. Int J Radiat Oncol Biol Phys. 2011 Oct 1;81(2):390-6.



Platinum Priority

Prostate Cancer

Editorial by Kate D. Linton and James W.F. Catto on pp. 917-919 of this issue

Late Gastrointestinal Toxicities Following Radiation Therapy for
Prostate Cancer
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Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

* Proton merkezleri sayisi giderek artmakta

e Kullanicilarin, hastalarin ve yoneticilerin tedavi
maliyeti ve toksisitelerini bilmeleri ve
degerlendirmeleri gerekmekte

 Medicare’den faydalanan prostat kanseri tanili
hastalardacgorulen erken toksisitenin
karstlastirilmasi (IMRT vs. proton)

* Maliyet analizi yapmak




Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

e 2008 — 2009 arasl Medicare verileri
* 66 — 94 yas prostat ca
* [MRT veya proton ile tedavi edilmis

* Medicare ile baglantisitedaviden 9 ay 6nce
olan veya tedaviden sonra en az 3 ay devam
eden hastalar-analiz edilmistir.

* 6-ve 12 aylik tedavi etkinligi ve toksisiteler
ahaliz edilmistir.




Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

e Sisteme kayitli kodlara gére hastalar proton ve
IMRT gruplarina stratifie edilmis.

* Proton ve IMRT maliyet analizleri,
— RT planlama
— RT uygulamasi

— Tedaviye basladiktan sonraki 3 ayda yapilan tim
islemleri kapsamakta




Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

Overall sample
Received PRT
Characteristics No. Yo Yo Pt
Overall 27647 100 2.0
Patient characteristics
Age, y — <.001
6669 6232 225 3.3
70-74 97356 35.2 2.1
7579 7886 28.5 14
80-84 312 113 1.0
85-94 682 2.5 <1.6%
Race Nt <.001
White 23,696 8b.7 272
Black 2801 10.1 05
Other 1150 4.2 1.8
Year of treatment .20
2008 16,628 60.1 19
2009 11,019 399 2.1
Residence'in metro county <.001
Yes 21,665 78.4 2.1
No§ 5982 21.6 1.6
IMedian household income <.001
Q1 (<$31,848) 5300 19.2 1.2
Q2 ($31,849-§38,040) 5305 19.2 2.1
Q3 ($38,044-$45,494) 5303 19.2 2.0
Q4 ($45,495-$57284) 5302 19.2 1.9
Qb (=$57294) 5302 19.2 23
Unknown 11356 4.1 4.3
Distance to nearest proton center, miles <.007
<7/b 2737 8.9 45
75-500 23,116 83.6
=b00 1751 6.3 4.7
Unknown 43 0.2 <2b.6%




Proton Versus Intensity-Modulated Radiotherapy for Prostate

Cancer: Patterns of Care and Early Toxicity

Overall sample
Received PRT
No. % % Pt
Clinical characteristics
Comorbidity <.001
0 conditions 15,660 6.6
1-2 conditions 8984 36.1
=3 conditions 2003 12
Receipt of androgen-deprivation therapy <.001
MNo 15,213 55,0 2.9
Yes 12,434 450
Receipt of influenza vaccination (9 months prior 1o <.00
start of radiation)
No 18485/ 671 2.3
Yes 9080 329 1.4
Visit to primary care physician (9 months 32
prior to start of radiation)
No 539 2.0 2.6
Yes 27108 98.1 2.0
Health system characteristics
State certifieate of need for radiation facility <.001
No 16,089 £8.2 2.7
Yes 11,548 41.8 1.0

Medicare faturalandirma: Proton 32.428$ (31.265 — 34.189S)

IMRT 18.575$ (14.911 - 23.022%)




Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

6-month toxicity

Complications IMRT, n =842, PRT, n = 421,

category No. (%) No. (%) ORt (95% Cl) Pt
Genitourinary 80 (9.5) 25 (5.9) 0.60 10.38 to 0.96) 03
Gastrointestinal 30 (3.6) 12 (2.9} 084 (0.42 to 1.66) B
Other 21 (2.5) <11 («2.6)5 0.69 (0.29 to 1.66) 41

12-month toxicity

Complications IMBT,_n =628, PRT,n=314,

—
category No. (%) No. (%) OR (95% CI) Pt
Genitourinary 110 (175) 59 (18.8) 1.08 (0.76 to 1.54) .66
Gastointestinal 64 (10.2) 31 (9.9) 0.97 (0.61 1o 1.53) .89
Other 35 (5.6) 14 (4.5} 0.78 (0.41 to 1.50) A6




Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

* Proton tedavisi IMRT'den %70 daha fazla
maliyetli
* Ancak katkisi sadece tedaviden 6 ay sonra GU

sistem toksistesindetanlamli azalmaya neden
olmakta

* Bu fark-12:ayda kaybolmakta
* \GIS've diger toksisitelerde farklilk yok




Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

* Calismanin eksiklikleri
— Tedavi ile ilgili bilgiler bilinmiyor
— RT dozu, alan sayisi ve kalite kontroli.eksik

— IMRT hastalarinin bir kisminda pelvik’lenfatikler de
iIsinlanmis olabilir. (6-aylik GU toksisite farki)

— Sadece tedavi geréktiren yan etkiler tespit edilebilmis.
Hafif — orta-derecede toksisiteler bilinmiyor.

— Proton.tedavisi ile hafif — orta derecede toksisite daha
az olabilir

— Daha uzun sureli takip ile sagkalim ve gec etkiler daha
net degerlendirilebilir




Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxicity

e Ancak

— Proton tedavisi alan hastalar daha iyi (az
komorbidite, daha genc)

— Proton ile daha lokaltedavi yapiimis, ancak IMRT
de lenfatikler de dahil edilmis.

— Proton'merkezleri daha az, tedavi daha homojen.
Farkli IMRT teknikleri kullanilmis olabilir.




Proton Versus Intensity-Modulated Radiotherapy for Prostate
Cancer: Patterns of Care and Early Toxici
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Proton tedavisi




Proton

* Proton ile hedefe uygun
doz verilirken, cevre
organlar daha dusuk ¢ !
doz alir

e TUmoOr ve normal doku
uzerindeki etkisi
fotondan farkli degil =

e “Toksiste ve etkinlik
uygulanacak doza bagl -~



Ancak

Yeterli kanit yok, olgun
degil

Spesifik timorlerde
etkinlik bilinmekte

Rolatif biyolojik etkinlik
1.1 (0.7 - 1.5)

Doz-volum histogrami

DokKu icerisindeki )
dansite farklihg1??

Sekonder malignansi???




Proton merkezleri
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Figure 2 Geographic distribution of existing and planned proton
therapy centers.
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Tahle 1 Review of Particle Therapy Studies Published Between 2006 and 2010

Proton Therapy lon Therapy
Number of Number of
Tumor Site Studies Results Studies Results
Head and neck cancer 5 5-year OS for ACC higher 1 B-year OS MMM statistically
but not statistically significantly higher cf
significant. Otherwise conventional radiotherapy.
no firm conclusions. Otherwise, no firm
3V Y TTT 3T - Y
Prostate cancer 1 MNo firm conclusions. 2 No firm conclusions.
Ocular tumors 9 R\ =
High control rates were reached. Eye presentation rates generally >90%,
with useful vision in approximately 50% after 5 years. Charged-particle
therapy appears effective in controlling growth, with acceptable toxicity.
Gastrointestinal cancer 4 J-year 05 62%-87%. 2 Local control rate in patients
Mild toxicities (<grade with HCC between 70%
2) favorable compared and 90%, depending on
with radical surgery. delivered tumor dose
(67.2-73.6 GyE) and tumor
location (proximity to porta
hepatis)
Lung cancer 3 MNo firm conclusions 2 No firm conclusions.
Central nervous system tumors 5 Mo firm conclusions. 3 No firm conclusions.
Sarcomas 2 MNo firm conclusions. 0 No firm conclusions.
Pediatric cancers 10 1
Well tolerated. Local control rates are similar to those achieved after
conventional radiotherapy.
Total 39 13




A Case-Matched Study of Toxicity Outcomes After Proton
Therapy and Intensity-Modulated Radiation Therapy

for Prostate Cancer

Penny Fang, MD"; Rosemarie Mick, MS% Curtiland Deville, MD"; Stefan Both, PhD'; Justin E. Bekelman, MD';
John P. Christodouleas, MD, MPH" Thomas J. Guzzo, MD, MPH?>; Zelig Tochner, MD'; Stephen M. Hahn, MD";

and Neha Vapiwala, MD'

. Cancer 2014;000:000-000.
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and Neha Vapiwala, MD'

A Case-Matched Study of Toxicity Outcomes After Proton
Therapy and Intensity-Modulated Radiation Therapy
for Prostate Cancer

Penny Fang, MD"; Rosemarie Mick, MS% Curtiland Deville, MD"; Stefan Both, PhD'; Justin E. Bekelman, MD';
John P. Christodouleas, MD, MPH" Thomas J. Guzzo, MD, MPH?>; Zelig Tochner, MD'; Stephen M. Hahn, MD";

. Cancer 2014;000:000-000.

Univariate Models®

Multivariable Models®

Toxicity Outcome OR HR 95% CI P OR HR 95% Cl P
Acute Gl toxicity

IMRT 1.00 1.00 gy

PBT 0.25° 0.07-0.89 0.27° 0.06-1.24 .09
Acute GU toxicity

IMRT 1.00 1.00

PET 0.63° 0.31-1.30 21 0.69° 0.32-1.51 36
Late Gl toxicity

IMRT 1.00 1.00

PET 1.08° 0.55-2.99 57 1.24° 0.53-2.94 62
Late GU toxicity

IMRT 1.00 1.00

BBT 0.81° 0.38-1.74 59 0.56' 0.22-1.41 22




Sonuc

Prostat kanseri tedavisinde RT etkili bir tedavi
secenegidir

Tedavi etkinligi kadar, yan etkiler ve beklentiler
de dogru bir sekildeanlatiimal

IMRT prostat'\RT’sinde en standart bir tedavidir

Yeniteknikler ve teknolojiler beklentileri
karsitlayamaybilir

Maliyet analizi 6nemli
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Intensity-modulated radiotherapy versus radical
prostatectomy in patients with localized prostate
cancer: long-term follow-up

Tomas Merino', Ignacio F San Francisco®, Pablo A Rojas’#Piefo.Bettoli'; Alvaro Zufiga” and Pelayo Besa®

* Retrospektif calisma

* Ocak 1999 -'Mart 2010

* 1:200 hasta: 993 RP, 207 IMRT

* Medyan takip RP de 91.7 ay, IMRT de 76 ay
 RT dozu 76 Gy, yuksek riskli hastalarda p + sv




Intensity-modulated radiotherapy versus radical
prostatectomy in patients with localized prostate
cancer: long-term follow-up

RP IMRT P
No. of patients 9493 207
Mean age (95% CI) 63 (626-635) 70 (69-71) p < 0.001*
Mean PSA (95% Cl) 98(21-105) 136 (11.8-166) p < 0.001*
Mean % PCa biopsy 176 (16.1-189) 257 (22-296) p < 0.001* 08 - . IMRT
(95% CI) by,

0.7 -1 TP —
DRE F'< 0000t | Wos s
T1 (n/%) 537/ 537% 84/ 406% e =
T2 (/%) (175 18%  70/84% " |
T3 (n/%) 29/ 4% 534268 0.4
T4 (n/%) 1" B\ A -l 5 years (%) | 7 years (%)
Unknown (n/%) 266/26:1% 0 . RP 96.2 9.7
D’'Amico.classification p < 00011 IMRT 884 8.1
Lowrisk-(n/%) 194/19.5% 40/19.3% o p<0.001
Intermediate risk {nf%]‘ 525/52.% 79/37.7 | WT B E E B L B = e i
High risk (n/%) 216/21.7% 78/38% Months
Unknown (n/%) 56/5.6% 10/4.89




Intensity-modulated radiotherapy versus radical
prostatectomy in patients with localized prostate
cancer: long-term follow-up

Overall survival

5 years (%) 95% CI 7 years (%) 95% ClI p value
All patients RP 96,2 0.948-0.972 83,7 09170952 <0.001
IMRT a84 0.827-0923 83,1 0.760-0.883
Low risk RP 96,5 0.924-0,584 a5, 7 09120979 097
IMRT o974 08250996 974 0825099
Intermediate risk RP 97,3 0.955-0.984 95,5 09310971 <0.001
IMRT 86,3 0761-0.924 80,4 0.683-0.883
High risk RP 92,7 QE79-0956 875 08160916 002
IMRT £5,1 0.72%-0.921 773 06250668
Cancersspecific survival 7 years (%) 95% ClI p value
All patients 98.1 09680989 <0.001
IMRT 921 08580957
Low risk RP 99.3 09510999 (0089
IMRT 974 0.825-0.9%
Intermediate risk RP 996 09830999 0003
IMRT 94.1 0.823-0.981
High risk RP 930 08780960 007
IMRT 854 0.704-0.932




Intensity-modulated radiotherapy versus radical
prostatectomy in patients with localized prostate
cancer: long-term follow-up
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Intensity-modulated radiotherapy versus radical
prostatectomy in patients with localized prostate
cancer: long-term follow-up

 |IMRT kolundaki hastalar

— Daha yaslh Sy ) [T )

— Daha ileri evrede e s"

— Kor sayi (+) ligi daha fazla

— Yuksek riskli olanlar daha | ¢
fazla

e %54'nde ko-morbidite jmcdl  ipp
var

04
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Intensity-modulated radiotherapy versus radical
prostatectomy in patients with localized prostate
cancer: long-term follow-up

Results: Twelve-hundred patients were included: 993 in the RP group and_207 in.the IMRT group.

The IMRT group had older age, PSA at diagnosis and a significantly higherpereentage of cancer on the needle biopsy
(p <0.001). Of the 207 patients who underwent IMRT, 54% preserited\comorbidities. Median follow-up was 91.7 months
for the RP group and 76 months for the IMRT group. The.0OS$.at 5.and "7 was 96.2, and 93.7 for the RP group respect-
ively and 88.4, and 83.1 for the IMRT group respediivelyy(p x0001). There were no significant differences in the CSS in
relation to treatment received among the le¥s.and high=tisk groups, while in the intermediate-risk group, patients
who underwent to RP had a higher.CSS than patiénts who underwent IMRT (99.6% vs 94.1%, p =0.003). The IMRT
group had a significantly better BRFS than-the RP group (86.4% vs. 74.3%, respectively, p= 0.016).

Conclusions: Patients.treated with RP were significantly younger and had a better prognosis than patients treated
using IMRT, and=according.to our results, RP had better outcomes in terms of OS while IMRT had greater MOC.

Treatment rﬂc;dalit}* did not affect the CSS.




RP vs. RT

Kanit yetersiz

Retrospektif datalar mevcut, ancak selection
bias +++

Birebir karsilastiran randomize calisma yok.
Olabilir mi?

Retrospektif 'calismalarda RT teknigi, dozu
vetersiz. Hormonoterapi belirsiz.

RT teknigi ilerlemekte. Daha yliksek RT dozlari
guvenli sekilde uygulanabilmekte.




Original Article

Radical prostatectomy represents an effective
et : e i : ) et

Original Article

T T 'a . 1 AL, D1 1

Comparative effectiveness.of radical prostatectomy
and radiotheranv in nrostate cancer: nhservational

Metastasis After Radi¢al, Prostatectomy or External Beam
Radiotherapy fot Patients With Clinically Localized Prostate
Cancer;-A(Comparison of Clinical Cohorts Adjusted for

Case'Mix

Michael ]. Zelefsky, James A. Eastham, Angel M. Cronin, Zvi Fuks, Zhigang Zhang, Yoshiya Yamada,
Andrew Vickers, and Peter T. Scardino




Tarafsiz olmak...

The higher rate of DM and prostate cancer death in the high-risk
radiotherapy group could be related to the more abbreviated course of

adjuvant ADT (< 1 year) and omission of /ENI in our series. In

addition, 81 to 86 Gy of EBRT may be insuffieient to achieve local
disease eradication in high-risk prestate.cancer, leading to higher risks
of subsequent DM. For high-risk patients, we now favor combined
brachytherapy and IMRT approaches which effectively deliver much
higher radiation ‘dose levels to the prostate or surgery followed by




Veya...

RE: Mortality After Radical
Prostatectomy or External
Beam Radiotherapy for

Localized Prostate Cancer

As the authors discuss, RT evolved
substantially since 1994, with more than
15 randomized trials performed, the most
of any treatment modality in localized
prostate cancer. The two mest, notable
findings were the addition of androgen
deprivation therapy (ADT) to RT and dose
escalation. (Randomized™ trials including
more than 6000 patients demonstrated an
averall'mertality reduction when ADT is
added to RT for patients with intermedi-
ate- and high-risk prostate cancer, with a
relative reduction of approximately 50%
(3). This alone would make up the mor-

tality difference between RT and prosta-
tectomy the authors observed. Additional

RE: Mortality After Radical
Prostatectomy or External
Beam Radiotherapy for

Localized Prostate Cancer

Wewread with concern the recenty pub-
fished article by Hoffman et al. stating
that overall mortality and disease-specific
mortality were statstically significantly
improved by radical prostatectomy (RP) as
compared with external beam radiotherapy
(EBRT) in patients with localized pros-
tate cancer (PC) (1). The authors conclude
that possible explanations for this finding
include residual selection bias or a true
survival advantage. We believe the former
is true and the following statements should
be considered to prevent misleading con-
clusions by the readers:







