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Current Status of Radiation Therapy
—Evidence-based Medicine (EBM) of Radiation Therapy —

Prostate Cancer

Tetsuo Akimoto

The incidence of prostate cancer has been increasing gradu-
ally in Japan, and the optimal use of radiation therapy is
important to improve therapeutic outcome and quality of life.
The clinical trials conducted by RTOG and EORTC have
made it clear that dose escalation results in improvement of
the local control rate in early stage localized prostate can-
cer and androgen ablation in combination with radiation
therapy improves biochemical control and the progression-
free survival rate in locoregionally advanced prostate can-
cer. To select optimal patients for dose escalation study and
to determine the optimal use of androgen ablation, it has
become clear that the Gleason score and pretreatment PSA
value provide valuable information in addition to clinical
stage. In terms of prophylactic irradiation to pelvic lymph
nodes, there has been no definitive evidence that prophylactic
irradiation of clinically or pathologically uninvolved pelvic
lymph nodes improves the overall survival rate. Brachytherapy
including 125-T or 103-Pd permanent implants and high-dose-
rate brachytherapy is now widely used in the treatment of
prostate cancer, but clear indications have not yet been de-
termined because of the lack of clinical trials.

In this paper, we summarize evidence concerning the role
of radiation therapy in the treatment of prostate cancer and
also describe the biological basis of prostate cancer, which
influences the optimal selection of treatment modalities.
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Fig. 1 Dose-response curves based on bNED for pretreatment
PSA.
grouping <10ng/ml®, 10~19.9, and £20ng/m®"

#: The patients with PSA less than 10ng/ml and (T2B~3 or Gleason score
7~10 or perineural invasion +)
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Table 1 Preliminary results of RTOG 94-13 reported by Roach
et al™

“WP+NHT  PO+NHT  WP+AHT  PO+AHT

PFS 61 45 49 47 (%)
oS 88 83 81 82(%)

WP: whole pelvis, PO: prostate only, NHT: neoadjuvant hormone therapy
(leuprolide or gosereline was administered 2 months before and during
radiation therapy) , AHT: adjuvant hormone therapy (leuprolide or gosere-
line was administered for 4 months following the completion of radiation

therapy) .
PFS: progression free survival, OS: overall survival

) YNEINORE 2T o Twah o, i) Y E~DHE
HOFEREERETSLDOTIER,

HEEE O K gt ¥ IE 575 & (ASTRO) TRoach 5 A*RTOG
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IXBI IR D ADIEETIZ, neoadjuvant 7z (FadjuvantD P
SRR L7 4 R B L - BEARRTH S, £
OFERTIE, 2F IS Zneoadjuvant D P & O H
L 7-BEH3thod 3 BEIZ LB L TA I lprogression free survival
MRIFTHo-E V) b DTH D (Table 1). BHEMMT
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Table 2 Treatment modalities according to T-stage and Gleason

score
T stage
1 2 3 4
Gleason | 2~7 RT RT* RT*+Hor RT+Hor
score 8~10 | RT* RT*+(Hor) RT+Hor RT+Hor

RT: radiation therapy, Hor: hormone therapy, *: indication for dose esca-
lation when pretreatment PSA is 10~19.9ng/ml
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~10T ) T1-20ERITlE Z O T b dose escalation D3Nt
ThAHTEMEEZEHLTB Y, B e Mo
HOBIEFATE NI ETE 5 DITTIE RV, GSA2
~6 OTHEG 2 &8, BILOBEFIZH HIEFOHHEIZONV
TIRSHO X 7213 BEEIT P OBRABRO N L ETH
5,

BUILRRIER D 2BV & SR a AR
(MRREEOBIRE S D)

B HIER DR E R@EIC DA CEE 2 L, BSR4
DHFNFED W HSHRERD | EHRELSEHORETH
b, TRHEINEBHEOATEL, BEEZREIEPTES
AR ISP IMRTOME S EIREICH EETH H. FILZR
FRII R ATFER 2 THIGEMIAA D B W LD S T w
725, ZOEERHLMITAI EEHE LIZRIIRED
o/ % MiEt L7235k T\ 5. Brenner and Hall
12, a/BLEAT1.5Gy Lo fER & DK {, late responding
tissue LA L LI 5B E)WHEMISH LI L EHE L
7219, FD% bKing F 7z 13Fowler 5 b, (ZIZFEED /BT
HHZEEHELTWAR22), 44E (27 V) Brenner b A3[H
— AR T — % IGHE TR S W BEE 2 AT L 1.2Gy T
ot EHE LA, TNEOERDS, RIS ORET
FRIGHRIZ131.8~2.0GyD 1 [BI#iE X V2.5~3.0GyH» FH),
F 2 IHEA R RO B[RSO KA AN L ) 1 BIffEL S
{ L7 iR o B, & 73/ RS PER 25
WIS TE A Lol Vb T WA, IR
TRINLDEBEIEEZ T R— T 57— FIEhw,
IMRT 7 EJRRTIC VR 2 A IR T & 2 Bilf DA
LY, HROLIICHEEFZD) A7 2\ THIERL
1 AR OEVIEEITAL LR TE. Fhwz,
WA OMBIIE LG T T AET 57200
Ay S vl GIE RS (-

1257 22103pq % P\ A2k AR ATIE, P ASETIHKIRT D 2
ENTERVDRKTRICHEBRRBEIFIN TS, £
{ DFER % 7% L Tvr ABlasko 5 D 7 b — 7 1ET1-2, GS2

AAREREE #6258 £5%5




ot

~6, PSA<10ng/mIDE") A 7 FEFI TR AR A HHT 12 PTi 3
585~90% DEVDNEDD 6B Z &%) F7/zidnA)
A 7 FEBNZ I BBET 2 6F F L T BUR T ELGHE & L
LTCRFLEEFEON TN L E2HELTWA),

RN IES I oW T O EARE LT, 72034
BaE DPERTITbNTEY, FoReEN LB EAlE

o 205

PHE SN TWDEY, Th 6 O/NRERERD, BEE T
HLER ST BRI OBARICED X 5 e A 2 X5
N5 R BDERE LS HRARRREIBET TE
A, BEREREEE EICEFS T SRR S, ERF
- MRS % & GOBIERIFHREIC SN D Z LA
F3hs.

X #®

1) Harlan LC, Potosky A, Gilliland FD, et al: Factors associated
with initial therapy for clinically localized prostate cancer: prostate
cancer outcome study. J Natl Cancer Inst 93: 1864-71, 2001

2)Wei JT, Dunn RL, Sandler HM, et al: Comprehensive comparison
of health-related quality of life after contemporary therapies
for localized prostate cancer. J Clin Oncol 20: 557-566, 2002

3)Hanks GE, Hanlon AL, Schultheiss TE, et al: Dose escalation
with 3D conformal treatment: five year outcomes, treatment
optimization, and future directions. Int J Radiat Oncol Biol Phys
41: 501-510, 1998

4)Pollack A, Smith LG, von Eschenbach AC: External beam ra-
diotherapy dose response characteristics of 1127 men with
prostate cancer treated in the PSA ara. Int J] Radiat Oncol Biol
Phys 48: 507-512, 2000

5)Pollack A, Zagars GK, Smith LG, et al: Preliminary results of a
randomized radiotherapy dose-escalation study comparing 70Gy
with 78Gy for prostate cancer. J Clin Oncol 18: 3904-3911, 2000

6) Fiveash JB, Hanks G, Roach M, et al: 3D conformal radiation
therapy (3DCRT) for high grade prostate cancer: A multi-insti-
tutional review. Int J Radiat Oncol Biol Phys 47: 335-342, 2000

7)Purdy JA, Michalski JM: Does the evidence support the enthu-
siasm over 3D conformal radiation therapy and dose escala-
tion in the treatment of prostate cancer? Int J Radiat Oncol Biol
Phys 51: 867-870, 2001

8)Pinover WH, Hanlon AL, Horwitz EM, et al: Defining the ap-
propriate radiation dose for pretreatment PSA < 10ng/ml prostate
cancer. Int J Radiat Oncol Biol Phys 47: 649-654, 2000

9)Fowler JE Jr, Whitmore WF Jr: The incidence and extent of
pelvic lymph node metastases in apparently localized prostatic
cancer. Cancer 47: 2941-2945, 1981

10) Gervasi LA, Mata J, Easley JD, et al: Prognostic significance
of lymph nodal metastases in prostate cancer. J Urol 142: 332—
336, 1989

11)Hanks GE, Buzydlowski J, Sause WT, et al: Ten-year outcomes
for pathologic node-positive patients treated in RTOG 75-06.
Int J Radiat Oncol Biol Phys 40: 765-768, 1998

12) Asbell SO, Martz KL, Shin KH, et al: Impact of surgical stag-
ing in evaluating the radiotherapeutic outcome in RTOG #77-
06, a phase I1I study for TIBNOMO(A2)and T2NOMO (B) pros-
tate carcinoma. Int J Radiat Oncol Biol Phys 40: 769-782, 1998

13) Pilepich MV, Winter K, John MJ, et al: Phase III radiation therapy
oncology group (RTOG)trial 86-10 of androgen deprivation ad-
juvant to definitive radiotherapy in locally advanced carcinoma
of the prostate. Int J Radiat Oncol Biol Phys 50: 1243-1252, 2001

14)Lawton CA, Winter K, Murray K, et al: Updated results of the
phase III Radiation Therapy Oncology Group (RTOG)trial 85-
31 evaluating the potential benefit of androgen suppression
following standard radiation therapy for unfavorable progno-

FRE 1444 H25H

sis carcinoma of the prostate. Int J Radiat Oncol Biol Phys 49:
937-946, 2001

15)Roach M, Lu JD, Lawton LC, et al: A phase III trial compar-
ing whole-pelvic (WP)to prostate only (PO)radiotherapy and
neoadjuvant to adjuvant total androgen suppression (TAS):
Preliminary analysis of RTOG 9413. Proc 43rd Annual ASTRO
Meeting, p.3, 2001

16)Bolla M, Gonzalez D, Warde P, et al: Improved survival in
patients with locally advanced prostate cancer treated with
radiotherapy and goserelin. N Engl J Med 337: 295-300, 1997

17)Roach M 3RD, Lu J, Pilepich MV, et al: Predicting long-term
survival, and the need for hormonal therapy: a meta-analysis
of RTOG prostate cancer trials. Int J Radiat Oncol Biol Phys
47: 617-627, 2000

18)Roach M, Lu J, Pilepich MV, et al: Four prognostic groups predict
long-term survival from prostate cancer following radiotherapy
alone on radiation therapy oncology group clinical trials. Int J
Radiat Oncol Biol Phys 47: 609-615, 2000

19) Brenner DJ, Hall EJ: Fractionation and protraction for radio-
therapy of prostate carcinoma. Int J Radiat Oncol Biol Phys
43: 1095-1101, 1999

20)King CR, Fowler JF: A simple analytic derivation suggests that
prostate cancer alpha/beta ratio is low. Int J Radiat Oncol Biol
Phys 51: 213-214, 2001

21)Fowler J, Chappell R, Ritter M: Is alpha/beta for prostate tumors
really low? Int J Radiat Oncol Biol Phys 50: 1021-1031, 2001

22)Brenner DJ, Martinez AA, Edmundson GK, et al: Direct evi-
dence that prostate tumors show high sensitivity to fraction-
ation (low alpha/beta ratio), similar to late-responding normal
tissue. Int J Radiat Oncol Biol Phys 52: 6-13, 2002

23)Martinez AA, Pataki I, Edmundson G, et al: Phase 11 prospective
study of the use of conformal high-dose-rate brachytherapy as
monotherapy for the treatment of favorable stage prostate cancer:
a feasibility report. Int J Radiat Oncol Biol Phys 49: 61-69, 2001

24)Fowler JF, Chappell RJ, Ritter MA: The prospects for new treat-
ments for prostate cancer. Int J Radiat Oncol Biol Phys 52: 3—
5, 2002 '

ES)Ragde H, Blasko JC, Grimm PD, et al: Interstitial iodine-125
radiation without adjuvant therapy in the treatment of clinically
localized prostate carcinoma. Cancer 80: 442-453, 1997

26)Blasko JC, Grimm PD, Sylsvester JE, et al: The role of exter-
nal brachytherapy with I-125/Pd-103 brachytherapy for pros-
tate cancer. Radiother Oncol 57: 272-278, 2000

27)Kestin LL, Martinez AA, Stromberg JS, et al: Matched-pair
analysis of conformal high-dose-rate brachytherapy boost versus
external-beam radiation therapy alone for locally advanced
prostate cancer. J Clin Oncol 18: 2869-2880, 2000

21



