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Radiotherapy for Elderly Patients with Breast Cancer : Yamauchi C*' ( 1De:partment of Radiotherapy,
Shiga Medical Center for Adults)

Breast cancer in elderly patients is increasingly encountered in clinical practice. Although it is recognized
that radiotherapy after breast-conserving surgery (BCS) for early breast cancer or mastectomy for advanced
breast cancer, there are some barriers to treatment for elderly patients. In older women, transport might be
particularly problematic for radiotherapy. For elderly patients with early breast cancer, omission of whole
breast radiotherapy after BCS might be an option in those 70 years of age or older with estrogen receptor
positive, clinically node-negative, T1 tumors who receive adjuvant endocrine therapy. Hypofractionated
whole breast irradiation has been shown equivalent therapy to standard schedules in randomized trials.
Hypofractionated schedules are useful for elderly patients especially with difficulty of transport. Concerning
post-mastectomy patients, chest wall irradiation should be considered for patients with at four positive node
or a pT3/4 tumors.

Key words : Breast cancer, Elderly patients, Radiation therapy
Jpn J Breast Cancer 27(4) : 389~397, 2012
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HARETE, LWORERLALCERIHESOERICLY, BHIBERZFIEMLTHE. -7, &
BMEARICHET L7 V¥ AMLHBERABRR LAV OEVIEF Y R3Z Lm0>7b>7*<lafzbé. AN
gl LwoTh, ZOHEN - BN ZRRBEFEFTIEAENIE L, DELLKYITELRVEDTD 5.
BRI BERREIC OV T, FIHICHrPDLSTREBHICTDONAEIRETH LY, ERKTHECR
5 DIZMERRICBI 2 MERIREETH LS. FARTEHALBESOIBBES [ F 74 V20114
7", NCCN (National Comprehensive Cancer Network) %4 N5 4 »®, SIOG (International Society of
Geriatric Oncology) - EUSOMA (European Society of Breast Cancer Specialists) D% A4 K54 »¥ %z &
B E 2, BEEIIE T 2 AR RN R BEHRRE 2 b ICAB U BRMREEHRREICOWT, A
RegoTlHT 5.

EEEILEICHT aEORER

BREICBOTE, BEEOBRIIBVWISISTIRMER2ERTIVLENH S, EENL RH
Sk, BEBICHTHERY - BHRNZMEZHITVAIEFE Y. FHRNLETIE, MoBEHES
%Ah BROBFHEDEENFEDLOTCEETH L. ILBOMBRERBEEIIBNWT, ZOREZH#LD

IEEPOBERTHS. BRI VEGVRRLNTHS EFMENLHEITE, BUTEREDEKE

"1 BB RSB v ¥ — B RaER
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60~ 10-year gain 15.7% (SE 1.0) 60+ 15-year gain 3.8% (SE 1.1) 60- 15-year gain 3.0% (SE1.2)
— RR 0.52 (95% Cl10.48-0.56) — RR 0.82 (95% Ci 0.75-0.90) RR 0.92 (95% Cl 0.86-0.99)
X 50 Log-rank 2p<0.00001 & 50 Log-rank 2p<0.00005 504 Log-rank 2p<0.03
® < = BCS
S 40 BCSO § 40+ 3 404 37.6%
o 25 6% 35.0% & - 34.6%
5301 ©X 53 301 BCS+RT
o c
= 20- 19.3% g2 >0
2 BCS+RT e g
> 10 \ D1 10
g 12.6% b ;

0 T T T T T 0 T : T T

0 5 10 15 0 5 10 15 0 5 10 15
Years Years Years
a - b c

(3z#k 5 £ W EIH)
K1 170X 2F7FUD BT HEHRE - JEFRTE - 2FTF
a: BEE (BT +&ER)
b : FFILTE
¢ EBHTE
ARG L I0E CTHEERE15.7%, 15FFIEHTELZ38%, 2L TEL 3 WK T X7

ZRLTIWERDNE. —F, BAKBOKRTREEN ) O, BEGARE ESHBOWHLTLERA.
BEREEIBEOH I L LTIREBTERWHETH ), BEBRIIBVWTZERETHSL. BENL
2 TR, HENLERDIBBEOBTE R 256055, bo b ML &5 DI HRIGHR i
NOBEFETH L. bIEOBERIBEERZROBPREICOVWTETA LIV T, BEOFEMRIC
Yo TRIBRT TOBBIIEBEEZET L LM d s, $/ LA ERICHERREY S - Td Bk
B - BENLEE L CCTHDTORBESREELREEH 5. BE OWMBERSRBERICBVTIE, 5~6
BEICDZVES HOBRPLETHAHDT, BRMIBRZB BV TRREGXBEE LRI LD 5.

2. IEREEEACH T DHAREER

ERAREIALERFEFNBICBERERELZT O RBETH Y, ERNIIABEFMERDTT
DEFNITONERETH D, FE, WROT v 7 MELBBRBOBRRL A P94 VR V12D, B
SHAEEOBERS B IN, TOMTREIHEMLTVEY. —F, —BOERHE B TP R
BEEREBLTHOMELZVWEOEZ b H S, ZOHETIE, LEREFEICBT L BEHEEEOREICON
T, BEMEINE L IERBEAR DI TS T 5.

1) ZEMILE

(1) TBCETHREREE O &S

ABREFMEZ BB T, ERNCEFAIERL 25, BEREREERTE 2WEETIIL
BRAFAFMEDODDOERITHRETH 5. BEHBIREZ BT L REZRBIEIDTOE) TH 5.

Ot RIZES: - IR, BAERMEEICHRED Y
QXIS B CRA Loz LR, HEEOMEER SLE &0, BREEZEE

EE~TEAEBE L ER, BHECHEL 225675500 [BUALESCHE~OREE] &
[ wiﬁﬁL@%T&AJ@rwtbkvﬁﬁéﬁ?%%ﬁ BT ML RIEBDOBEIER & T
FEEENEELZBREICEBT A LD L. FDLDREE, ERCIILETRNIED 515 %,
Bk 3 5 —HMOEFNIZ BV CIBESRBREOB D FHAEINLDOT, BEOMLEID U CHLFRFMN D
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Events per woman-year during years 0-9 Ratio of annual event rates
BCS+RT vs BCS (CI)*

Allocated BCS+RT Allocated BCS

(a) Entry age (trend x2=0.0; 2p=0.9) §

<40 years 5.9% 11.5% —"F— 0.49 (0.32-0.76)
40—49 years 2.7% 6.1% —i[— 0.44 (0.33-0.58)
50—59 years . 1.9% 4.0% B 0.47 (0.36-0.61)
60—69 years 1.6% 3.6% -?— 0.45 (0.35-0.59)
70+years 1.0% 21%  —a— 0.45 (0.28-0.72)
M Total 2.0% 4.2% b 0.46 (0.41-0.51)

E 2p<<0.00001
0 0.5 1.0 15 2.0

BCS+RT better BCS-+RT worse
Treatment effect 2p<<0.00001

“B-99% Cl or <<= 95% Cl

(3 5 & V) )
2 FWBENOFEEBEREMEHEI XY

BN L 22 5.

(2) BaTREREOESR

Bk TS RIGEOLERZREET 5 T ¥ ¥ AMEBERBEITTDR, wWiho bS5 7B NT
IR IIFERAHICH LERLILBENBEREOETIRD 5 /2. &P o Early Breast Cancer Trialists’
Collaborative Group (EBCTG) 2L B X ¥ T7TF Y Y AT, 17T0F ¥ ¥ AMLEEBRERICSBIT 510,801
BIOFEL DF—% 2 HCTHENZIToTWAY., ZoMETIE, BI-ERY v NHHERED L WILE
BEALSCOERIEINCE V&K LT35.0%2519.3% (Mx#15.7%, 95%EMEX H13.7-17.7,
2p<0.00001) 2R L, 154E B OFIEICIE25.2% 5 517.2% (Hakf23.8%, 95U EMHEXH1.6-6.0, 2p<
0.00005) WA L7z (K1), ELIZHER)AZORFIIrrbLT, 4B6I010EFRE (B -E8E
L RBES) BB CLIERERE LA CLFmIOTTwas. Thbor st z, ABREFEMBICE
BB BEATIERE TS 5 S LR SN TWE. —F, FMBHOY 7HITICBWT, B
FRETEE (L FEIRAT B IO U CAEBI B R 204565 (B H0.28-0.72) 2RS¥ 545, MixH#EIX1.0% &
21%TH Y zoEINEV (R2).

(3) EWMEIIEICBIT 2 BEREED T v ¥ ALILBEER

EREILEICHE T A RSTREEOEBICE LTI NETIZ 200 T v ¥ ALEREITb Lz,
FTNOEHEMABICH LTI EF VY 72 v (TAM) %5 L2560 REHEEE (RT) 2GR
RED &) xR 5720127 bh, LERAMNEZED TAM BHIAE L, TAM + BEHHREE (TAM+
RT) % MBI L7 Fyles A FF DI 4 7L Tid, E@I50RL L, HEZNICEEEH 5 cm B
T CHIREMEOEFSN R TH S, 65K CIEIREEINIC) VSEHREBRESTRTH 5, 655
DLECIERREGICY v S HiRR P REZNICEETHINIERSR L LTwa,. £HEIC40 Gy/2.5 Gy/ 4
W L EERAN12.5 Gy/2.5 Gy/ 1 BZ A L, TAM 1320 mg/ H % 5 M5 L7z, Hughes 5 CALGB/
RTOG/ECOG @ + T 4 7 V" TIRERHTORULE, BB stage I (TINOM0) TIA busF vt
7% — (ER) BT ZERHAFAINRTH 5. UIRER BN CRlERMC) Y EREEESTR T
»5. EHEI45 Gy/1.8 Gy/ 5 8 L JEFER~14 Gy/2 Gy/1.5:8% FB5T L, TAM 1320 mg/ A % 5 M5
L7, AFFDNILTNTIE, 7698145 1) — &N, TAM+RT #3866 & TAM BLMEE383%) 12 &)
DA STz BRI O REIX5.64E T, 5FERBITHREEIL TAM BHEENT.7%I12H L, TAM+RT
EETI20.6% TdHh o 72 (hazard ratio, 8.3 95% CI, 3.3~21.2 ; p<0.001). ¥ 77— FHIT T, TI
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BE  EmELE (2

TAMA+RT (3175461 ; 2 B3) TAM-+RT
L e T T — 1.07 (317RE1 ; 54F%)
E 0.8+ TAM (31950 ; 16T38) 0.87 L ]
%80 g 206 TAM
75 06 7 06 (31976 ; 53m5)
m 7o
H 0.4 = 0.4
g()Z_P<oom 0.0 P=0.94
) Chi-square=11.2 ) Chi-square=0.005
O.D T T T 1 0.0 T T T T
0 2 4 6 8 0 2 4 6 8
ZBEREEAR (F) FEH=E (F)
a b
(zmk 7 £ WBIHE)

K3 BERTHRILELSLES2—-IEI2REEELIDES
a © RPTHEEA R
b . &EFE
BRI RMEBRER 2 AE RTS8 F0EIT/NE L, BERIIZES L.

DENVE Y LTI —BHEBECLFICB VT 5 ERFTERFZENENS9% £04% (p<0.001) T
BEELZRD (p<0.001). SEBRBEREIIZNZNABLII%TH o7z (p=0.004) 2%, EBEHE
% - BEARICIEEZIIRD 572 CALGB/RTOG/ECOG @ b 54 7TV TIE, 636HIAT Y I —&
L, TAM+RT BE31761 & TAM HARE319FICH D [T iz, BIEHIH P RER 5 4T 5 FFFTH
B (FLE + WKE) B TAM BB 4 %IC L, TAM+RTH#TIE1 % Tho7 (p<0.001%). &
BRI X 2EURNOBITR, EREBRICIERER R, FLeEFERCLFERI Lo
(p=0.94). HRIB0BULEL VI RETIIRIEREFOZDKREL, 61T, BEEED 1em T TF
VEVLETT - WIF TN —TICBNWTH 5 ERTERRICEEEZRO TS (p=0.02).
—%, TORPEZWHRE LZBEDOINIATATE, AEZEHSH00MBER CRIBREEOZEIL/N
L, AEVYRRCLAERZI o7 (K3). DEORERIY, BARBETAVEYLET Y —BiE
ThoTd TAM IIHEHREEZHFHATAZ LI ) BFERBREZET SE 5%, 70 Lo EHIC
BWTiZ TAM BHEED BIRED 102 E2 005, L, 2EFRCFEETL L THRMAEE
BOABBREICL oC, BRHERORBRLFNC L ARELEDREIRELBHK I A -V E5 25
bOLBbhs, HEBERICIAIAEESRLaX M, bIREOKNBGEEL & ) T HENRELE
25 ELEBHEINT ARNEKOTE L RBOL I L IZEELREETHAH. 5FEULENRE LR
MO V7 ALHEGEER (PRIME I, http:/homepages.ed.ac.uk/prime/prime2.html) »¥7hbh, £ Dk
RPN BEZAHTHB. NCCNDH A FI4 2 T, 70U LT bar Y L7y —GiE,
HRRBNCIE Y > N RO TUER T, BRI 2 11T 8 N5 BE TIRBATHREE = A%
WEEE LTwa (7T —1). —Fk, 20074ED SIOG 4 K54 Y TIENCCN DHF A 54 V&
RO TH - 7278, 201240 SIOG * EUSOMA DHF 4 F54 Y TIIBEHETH > THOEAERT %
FFHIRETHBHELTVSY.

2) FEEEMILERE (ductal carcinoma in situ : DCIS)

(1) HEHREOBG & B

JER IS (ductal carcinoma in situ : DCIS) 2B 2 BEOFHEL RIS 5T ¥ & ALHE
KT 4050, WFRO P TA TACBCTHREREEOFRAESTENL. 2hb 400
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Logrank 2P<0.00001
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EBEEHE (F)

(3zak124 ) 51H)

El4 DCISICHBU 2B BEEDES
DCIS 12 B8\ THERAM 5 0 B 5= 1 F A
AENEREERT S,

F 94 T NIZDOWT EBCTCG 2MTo72 X F 74 1) VAT, S5ERMAENBREZ2105%, 104ER
HABENEREY15.2%E T X7 (B4). Cochrane Database IZBIF AV RAF<F 497 - LP
=9 L BER BRI EEEIAULEERF 2 ARICET S /A LAVRENT (HR : 049, p<
0.0001). 72, COYVRAFITFA VY - LY 2—Tl%, ZLYBRTEL2EH 2, Fi GOmLLT /50
HiE), comedo BB DAL, HBEE (1cm KRB/ 1lecm PE) 2 B0 hb 59, BEHRERENSER
THHIEDBRENTWS., NCCN F A4 F5 4 Yi2BWTIE, BHBEROY A7 EFE LT RE
JERE - KREREERE - &7 L—F - WBRIREE / B - FR<60e LTwb. NCCNDOFA K54
VT A7 PMEVEEICBW CIRAHREEORKE DA (W7 T —2B) LEhTBY, BET
WOZEDMD ) A7 WFHR T UTREEE S BIRETH 5. ERMICOVTREEEE TLENERNE
WIZEBHILNTWSD, —HTEBCTCGDYAFIF A4 vy - LY 2—TI%, 50 LOEFOF
DHEHRIEEIC L A AERNBREOBLIPIREVI ERRENTVS (B5)P. EARHICITRE 8D
LNBEH, BEOHEE HEANTRLEBRBICI o THRENEBLIZEELTIVWERDNS.

3) HMEHREESE

AERFFMEOBEHFRECIIEFAESRETRE T 5. BE, EEROKMEIRREETT 5 N
AEE 7 HBET (APBI : Accelerated Partial Breast Irradiation) d4ThNTW5S, T 7PHRIRREB TO R
ThhBERETHY, HEBTREFLESERZ RN TAOFEREETH .

B, BEEE45-50.4 Gy/ 1 EHEE1.8-2.0 Gy/45-55BMMER L o TWh, —JF, IETIIESE
BEOZEEICOVWTHMEINTVWSE. B FFTITbNzT V& A LIERETl342.5 Gy/16/H /22
H 50 Gy/25[ /35 H ATl &, TEDOIVERFTERR, 2EHFE, BAKICEZRD hd o2
(F6). 41X ATHESEBEICET LIV OPDT V¥ A:MEBBRABI T, 2055010
T# 5 START-B b 7 4 7V Ti340 Gy/15[H / 3 8 £50 Gy/25H /35H S E 7= 2D 54 T
TH 5 ERTBRARIIMECEEEL2 RO o/, T, BEBICOWTRESEBEHTLLAR
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Logrank 2P<0.007 Logrank 2<P0.00001
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(Ek12& W EIE)
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a | <50, 91141
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DCIS 1281 5 iRFAENDBEEETIX, 50K L D 50RU L TCAENBREOWIEELF .

10
gﬁ
8- 6.7%
B 7 - -
i 6 D 100 e 42.5 Gy/16[E1/22H
8 5] " F76.2% 90 [
% 7 50 Gy/25[E1/35H = ' = e
= 47 regimen ¢ 7 80 2
% A 70 /
% 20 5 ayrieE/22R 7 60 50 Gy/25[/35H
14 = = 504
0 !E:ll T T T T T T T T T T 1 O T T T T T T T T T T T 1
01 23 456 7 8 9 101112 01 2 3 56 7 8 9 10 11 12
BEEEHE (F) RREBZHE (F)
a b

(k144 v BIH)
E6 ZEENSIBHEFPENEHOT 4 LLIEBHER
a: RPTERE
b AFFE
275 RE342.5 Gy/16[H] /22H L 50 Gy/251] /35H CRFIERR L EEFRICIARERL

FChole. TNLDOFKERE I, KREKRFRIEE S (American Society for Therapeutic Radiology
and Oncology ; ASTRO) TiZ, 50LLE, BAFMED pT1-2N0, EFLFERELZLEL LY
DRIEZ W TEBNOVWTE, FFERBIIEROBF LAFETHLLOTA FFL Y 2HRLT
W3 bRETREHKE OBRROELR LD Y, BOEHRHICL2EEFROMEERE EIRESH
3. Z0z® [AFBRFBEOHBEREICE T 5 HHLILERIEOREWICHE T 5% Mifk L F 5k
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AR (F)

O N No.of patients at risk
T—2bEL "84 665 595 518 464 417 287 142 29
16 Gy7—X h 56 669 606 540 472 423 287 129 33

b

504
404
30
20+

10+ JUPS——

0 2 4 6 8 10 12 14 16 18
RBEEEE (F)

_0 N No. of patients at risk

J—Z Rl 62 821 750 662 590 516 348 159 32
16 Gy7—2Z ~ 35 911 829 742 669 577 391 165 31

d

(@194 51 H)

X7 ErmREESITOBBERT—X b (16Gy) OEH

D0V T (p=0.014)
: 41-505% (p=0.02)

1 51-605% (p=0.012)

D 60 2L £ (p=10.008)

&6 T

EEMB CRALEBERZRT I, TOMMEIEETRE W

(JCOG0906) | #EfHTH ) ZOREIFHE-NE. BRABEZICBVTITERESHEL B2 L
%<, FORTHEFABIRCLOESENOBBICEERTNIITIZEL2EELTLRVWEEZ LN,

4) BERT— A MRS

JEERICN 57— X FEFEABENBERDOY A2 2B EE5. DAETHEAE LTEIITH
TEPERINTHED, BROYPBREEAIK L ) KE VI L PRERNFES/RIIRIZTEE

NOBEND, WimEED S Wi

BYEBICBE - CT7— A MNREZ B L T A RIS .

LaL, W

WM THEERICNTA T X FREVCEFILEANBEOUR I 2B EEAZEN2005 V7
MERESREBCHEH I N TWAE Y (R7). 25D b4 7V TidbaEE BRTHRE#FEIVNE <,

TREZBHEEORED R 2L 200, DAETHEHICT A MREZITHI H L) 2ITD

WX

FRBERORMBDH L. LorL, HEE (& ITH0ERM) [CHL, 77— FREHC X 2 BRI
MEINS DT, BB OMEBRIEESICHAL TRLTLILERNEZEZIONS.
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. ETTEVE IS T 3 LB VBRI IR B S R ik

BT EATARE XS 2 LB MREBIES], & ICIRE Y ¥ S HEBREEMIC B W T, LEBRERK
5HisRE  (Postmastectomy Radiation Therapy : PMRT) 2MThNLTwW5b, 4E, W& ¥/ SEiBHG 2
CORPTEITHFT, PMRT PMEEBRZBR S A2 T, AHEFLMESEL I LITRINT.
PMRT %5, W&V ¥ 3#i AU EBESCB S CEY 2 EFFELOMBICL VEFREAESES
ZLiFI U APELNTVEA, KEY UAHER ] ~3HA0BRBFICHLCQLFERBOH L &
ZHTHb.

Wit & B®

New England Journal of Medicine (Z3B& 3 L7z 2 D D5 I MHERRABR O R % 2512, PMRT 138
THRBICB I 2EERIRR SN, TUr—2 e FFTCORRELRT V¥ A LHEBRBEOREE, B
BEOU VY AHBEREICBTRFARHBMOAL O TEFRIEEICHEL20TH LY. 20,
BRBONA Y X7 BEIHT S5 V7 AMEEBRRTOEFEROR LIRENL?, Thbe stz
20014E12 ASCO (American Society of Clinical Oncology) #* & Ht & 417z Clinical Practice Guidelines T,
WIS OMIS, BUTRISEEIT) NEEBEICOWTEHER 2 SN TWER. BEORIE, AEW
B B AL B E T, TAM+RT # (686f1) & TAM Hpu#E (689%1) LB L7-dDTHS. F
o) BbiFid, 60 LED67T% TH 7225, 70D LIZEFh vy, BIrEBERERIEEEI
8% L35% (p<0.001) THY, EREFE - 2EFRICBVTH TAM+RTHTRIFTH - 7. 60i%
DEICBoTRTAS L, 105FEERAEFERIIZ7% L23%, 105EAEFEIZA6% L37% Th - 72 ASCO D
HARTA LV TOBEBIIHRE) Y FEB4EL L, T3E2E THEFIE SNTBY, KREY ¥ /3E
B 1 ~ 3WOEFIT DWW TIE PMRT 2L 5 72217 OMPDB 2 & ShTwiz,

—7, BEY v EiEmE 1 ~3EOREFICE LTI Danish82b 4 7 &82c NI TIVvEHbd
TR ORER, 4L EEBYD o 2R & B, 15E BT EBHIEE (96% vs 73%, p<0.001) &
BEHEROE L (57% vs 48%, p=0.03) 2REN7Y. U v HiEH 1 ~ 3 HOLEHIC PMRT 55
REPEIPICOVWTIRELZRBOHH L IATH LY, BBABEZE BT, Pl LdbHEEY
VOSHIERR 4 UL, A TITLERTITHINE LEZ OIS,

xEH

RBTREEICB VTS, BRI L CRFTEMER e WA, EAERILSE.
R T RIERLMA, TOMERIBEESL)RX 0. —F, BHBRECEC T, B0
BEFERIIRE(ELGINRVIZEPPD O, BREZEDEPHTICRLILENHE. BIWETH
o THERAHAER L2 BOT, BMORMHSRAENSBEITB TR BIHREEE 2
FonB k), FR- M LENDD. Fi, BRLESE, WITHDINICEN BB
BCERWILbHBOT, HAHRIREE W L 2B RIERASRE RIICRRT 5 £ RFERY
BRBR L LE L RO,

X #
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Background: The purpose of this study was to compare the prevalence of treatment tech-
nigues including intensity-modulated radiation therapy and image-guided radiaticn therapy in
external-beam radiation therapy for prostate cancer in Japan.

Methods: A national survey on the current status of external-beam radiation therapy for pros-
tate cancer was performed in 2010. We sent questionnaires to 139 major radiotherapy facil-
ities in Japan, of which 115 (82.7%) were returned.

Results: Intensity-modulated radiation therapy was conducted at 67 facilities (58.3%), while
image-guided radiation therapy was conducted at 70 facilities (60.9%). Simulations and treat-
ments were performed in the supine position at most facilities. In two-thirds of the facilities, a
filling bladder was requested. Approximately 80% of the facilities inserted a tube or encour-
aged defecation when the rectum was dilated. Some kind of fixation method was used at 102
facilities (88.7%). Magnetic resonance imaging was routinely performed for treatment plan-
ning at 32 facilities (27.8%). The median total dose was 76 Gy with intensity-modulated radi-
ation therapy and 70 Gy with three-dimensional radiation therapy. The doses were prescribed
at the isocenter at the facilities that conducted three-dimensional radiation therapy. In con-
trast, the dose prescription varied at the facilities that conducted intensity-modulated radiation
therapy. Of the 70 facilities that could perform image-guided radiation therapy, 33 (47.1%)
conducted bone matching, 28 (40.0%) conducted prostate matching and 9 (12.9%) used
metal markers. Prostate or metal marker matching tended to produce a smaller margin than
bone matching.

Conclusions: The results of the survey identified current patterns in the treatment planning
and delivery processes of external-beam radiation therapy for prostate cancer in Japan.

Key words: radiation therapy — urologic-radoncol — radiation oncology
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INTRODUCTION

External beam radiation therapy (EBRT) has developed
rapidly in recent years (1,2) and treatment equipment with
which intensity-modulated radiation therapy (IMRT) and/or
image-guided radiation therapy (IGRT) can be conducted are
being introduced into Japan (3). IMRT and IGRT are par-
ticularly useful in EBRT for prostate cancer and are routine-
ly used in the USA (4) and recommended in worldwide
guidelines (5,6).

In Japan, IMRT and IGRT were listed as eligible for in-
surance reimbursement in 2008 and 2010, respectively.
However, the present situation regarding the use of these
techniques in EBRT for prostate cancer remains unclear
(7,8). Therefore, we conducted a survey that would clarify
the operational situation, treatment planning and treatment
processes of IMRT and/or IGRT when used in EBRT for
prostate cancer.

PATIENTS AND METHODS

In February 2010, we sent a questionnaire on EBRT for pros-
tate cancer to 139 major facilities including university hospi-
tals, cancer centers and designated prefectural cancer centers
and hospitals. The questionnaire was also sent to the hospitals
which had treatment machines with IGRT functions, including
Novalis (BrainLAB, Heimstetten, Germany), Tomotherapy
(Accuray Inc., Sunnyvale, USA) and MHI-TM2000
(Mitsubishi Heavy Industries, Ltd., Nagoya, Japan).

The survey was composed of categories regarding treat-
ment planning, dose fractionation and methods of implemen-
tation of EBRT for prostate cancer. If methods differed
according to the type of radiation techniques used such as
three-dimensional radiation therapy (3DCRT) or IMRT, we
required responses regarding the most precise radiation
method presently used. Among the 139 facilities to which
we sent the survey, 115 (82.7%) gave responses, which were
then analyzed. The high response rate allowed an extensive
and representative data analysis.

RESULTS
(GENERAL INFORMATION

Figure 1 shows the distribution of the number of patients
with prostate cancer treated with EBRT at facilities in 2009
over the course of 1 year. There were 30 facilities (26.1%) at
which over 50 patients were treated in 1 year. Of the 115
total facilities, 67 (58.3%) conducted IMRT, 70 (60.9%)
conducted IGRT and 58 (50.4%) conducted both.

TREATMENT PLANNING

Figure 2 shows the condition of the bladder at the treatment
planning stage and during the treatment. In approximately
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Figure 1. Total numbcr of paticnts with prostatc cancer treated with
external-beam radiation therapy at facilities in 2009. Because some data

were missing, the total numbers of patients were less than the actual
number.,
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Figure 2. Condition of the bladder at the treatment planning stage and
during treatment.

two-thirds of the facilities, a filling bladder was requested.
The time spent pooling urine was 1 h at 56 facilities
(48.7%), 1—2 h at 8 facilities (7.0%) and 30 min at 7 facil-
ities (6.1%). Seven facilities (6.1%) also asked patients to
drink water prior to treatment.

Figure 3 shows the condition of the rectum.
Approximately 80% of the facilities inserted a tube or
encouraged defecation when the rectum was dilated.
Laxative medication was used at one-quarter of the facilities.

Simulations and treatments were performed in the supine
position at 105 facilities (91.3%) and the prone position at
10 facilities (8.7%). Figure 4 shows methods of patient fix-
ation. Some kind of fixation method was used at 102 facil-
ities (88.7%). Although various methods were reported, a
vacuum cushion, thermoplastic shell and foot support were
used most frequently.

Magnetic resonance imaging (MRI) was routinely per-
formed for treatment planning at 32 facilities (27.8%). Of
these, 15 facilities (13.0%) performed computed tomography
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(CT)-MRI image fusion with treatment planning software.
MRI taken at the time of diagnosis was used as a reference
at 66 facilities (57.4%), while 17 facilities (14.8%) did not
use MRI for treatment planning.

TREATMENT

Radiation therapy was carried out with 2 Gy per fraction at
100 facilities (86.9%), 2.1—3 Gy at 14 facilities (12.2%) and
1.8 Gy at 1 facility (0.9%). Most facilities conducted treat-
ment five times a week. Treatment was conducted three
times a week at five facilities (4.3%) and four times a week
at three facilities (2.6%).

Figure 5 shows the distributions of radiation doses deliv-
ered to the prostate at facilities using a fraction dose of 2 Gy.
The median total dose was 76 Gy with IMRT and 70 Gy with
3DCRT. The doses were prescribed at the isocenter at the fa-
cilities that conducted 3DCRT. In contrast, the dose prescrip-
tion varied greatly at the facilities that conducted IMRT. Of
the 67 facilities that conducted IMRT, D95, which is the
minimum absorbed dose that covers 95% of the planning
target volume (PTV), was used as a dose prescription at 24
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Figure 3. Condition of thc rcctum at the trcatment planning stage and
during treatment. Multiple answers allowed.

No. of hospitals
60

40

Figure 4. Fixation of the paticnts at the treatment planning stage and during
treatment. Multiple answers allowed.
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facilities (35.8%). A dose prescription requiring that 95% of
the prescribed isodose line cover 95% of the PTV was used at
4 facilities (6.0%), the mean PTV dose was used at 13 facil-
ities (19.4%) and other methods at 26 facilities (38.8%).

The most popular IGRT methods (54 facilities) involved
2D matching with X-ray fluoroscopy or 3D matching with a
flat-panel cone-beam CT. Eight facilities used CT on rail and
4 facilities used ultrasonic devices. Of the 70 facilities that
could perform IGRT, 33 (47.1%) conducted bone matching,
28 (40.0%) conducted prostate matching and 9 (12.9%) used
metal markers. At the treatment of prostate cancer, 60 facil-
ities (85.7%) always conducted IGRT, while 9 (12.9%) con-
ducted IGRT at regular intervals.

No. of hospitals
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Figure 5. Total dosc to the prostate.
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Figure 6. Margins from the prostatc to planning target volume for paticnts
with TI--2 tumors treated with IGRT: (a) rectal side and (b) other sides.
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Figure 6 show the distribution of the prostate-PTV
margins for patients with typical T1-2 tumors treated with
IGRT. Prostate or metal marker matching tended to produce
slightly smaller margins than bone matching.

DISCUSSION

This study provides a clear picture of present practices of
IMRT and/or IGRT for prostate cancer in Japan.

Simulations and treatments were performed in the supine
position at most facilities. However, facilities employed
various fixation methods. In most facilities, some kind of fix-
ation method was used, although immobilization devices for
body malignancies are not covered by health insurance in
Japan. In the patterns of care study on prostate cancer
patients who were treated with EBRT from 2003 to 2005,
immobilization devices were used on only 15% of patients
(7). One reason for the high frequency of the usage of
patient immobilization devices in this study could be the
gradual popularization of fixation methods over time. An
additional reason is probably the fact that some sort of
fixation method tends to be used in more precise radiation
treatment, because patient immobilization can be an
important contributor to the reproducibility and accuracy of
radiotherapy (9).

The pretreatment condition of the bladder and rectum also
varied greatly among facilities. Although fixation of the
prostate is frequently conducted with a rectal balloon in
Western countries (10), this method has not been used at all
in Japan.

In this study, we did not investigate PTV margins when
IGRT was not used. Therefore, we were unable to clarify
whether 1IGRT causes decreased margins. However, PTV
margins tended to be slightly smaller with prostate or fidu-
cial marker matching than that with bone matching. PTV
margins should be determined at each facility taking into
account position errors caused not only by the IGRT
method, but also by the patient position, fixation method
and pretreatment condition of the bladder and rectum.
Enmark et al. (11) demonstrated that a margin of 4 mm in
all directions was adequate to account for uncertainties in-
cluding the inter- and intrafraction motions, if IGRT with
fiducial markers is performed on a daily basis. Some facil-
ities have chosen prostate-PTV margins of <4 mm.
Because of uncertainties such as intrafraction motion or
uncertainty of the target delineation, decreases in the PTV
margin should be carefully performed even when IGRT is
applied.

The radiation dose administered at most facilities was
2 Gy per fraction. The median value of the total radiation
dose was 76 Gy with IMRT and 70 Gy with 3DCRT. It is
well known that the radiation dose is a strong independent
predictor of failure (12), and IMRT can reduce the unwanted
doses to nearby organs at risk. Therefore, as IMRT becomes
more widespread in Japan, more appropriate higher dosages

of radiation should be utilized. However, a significant
problem is the fact that the IMRT dose prescription varies. It
is necessary to define and develop recommended guidelines
for dose prescription and a dose reporting system for IMRT
in Japan (13).

IMRT and IGRT were being conducted at approximately
half of the facilities in this study. However, our survey tar-
geted large-scale facilities. If all radiation therapy facilities
in Japan were to be surveyed, this proportion would probably
be smaller (3). At present, high-precision radiation therapy
devices such as IMRT and IGRT are being rapidly intro-
duced (3,14), and an increasing number of facilities will
surely come to adopt IMRT and IGRT. The results of the
survey in this study will provide beneficial information to
those facilities as they begin treatment.
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PHASE I STUDY OF CONCURRENT HIGH-DOSE THREE-DIMENSIONAL
CONFORMAL RADIOTHERAPY WITH CHEMOTHERAPY USING
CISPLATIN AND VINORELBINE FOR UNRESECTABLE STAGE III

NON-SMALL-CELL LUNG CANCER
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Purpose: To determine the maximum tolerated dose in concurrent three-dimensional conformal radiotherapy (3D-
CRT) with chemotherapy for unresectable Stage III non-small-cell lung cancer (NSCLC).

Patients and Methods: Eligible patients with unresectable Stage III NSCLC, age =20 years, performance status
0-1, percent of volume of normal lung receiving 20 GY or more (V) =30% received three to four cycles of cis-
platin (80 mg/m”® Day 1) and vinorelbine (20 mg/m2 Days 1 and 8) repeated every 4 weeks. The doses of
3D-CRT were 66 Gy, 72 Gy, and 78 Gy at dose levels 1 to 3, respectively.

Results: Of the 17, 16, and 24 patients assessed for eligibility, 13 (76 %), 12 (75 %), and 6 (25 %) were enrolled at dose
levels 1 to 3, respectively. The main reasons for exclusion were V,9 >30% (r = 10) and overdose to the esophagus
(n = 8) and brachial plexus (z = 2). There were 26 men and 5 women, with a median age of 60 years (range, 41-75).
The full planned dose of radiotherapy could be administered to all the patients. Grade 3—4 neutropenia and febrile
neutropenia were noted in 24 (77 %) and 5 (16 %) of the 31 patients, respectively. Grade 4 infection, Grade 3 esoph-
agitis, and Grade 3 pulmonary toxicity were noted in 1 patient, 2 patients, and 1 patient, respectively. The dose-
limiting toxicity was noted in 17% of the patients at each dose level. The median survival and 3-year and
4-year survival rates were 41.9 months, 72.3%, and 49.2%, respectively.

Conclusions: 72 Gy was the maximum dose that could be achieved in most patients, given the predetermined nor-
mal tissue constraints. © 2012 Elsevier Inc.

Lung cancer, Chemotherapy, Radiotherapy, High dose, Conformal.

INTRODUCTION

Approximately one third of patients with non—small-cell
lung cancer (NSCLC) present with locally advanced Stage
11T disease at the initial diagnosis (1). Of this category, Stage
IIIA disease with bulky N2 and Stage IIIB disease without
pleural effusion are characterized by a large primary lesion
and/or involvement of the mediastinal or supraclavicular
lymph nodes. In addition, the majority of these patients
have occult systemic micrometastases. Concurrent thoracic
radiotherapy and chemotherapy has been the standard care

for these patients with unresectable disease (2, 3). A
platinum doublet with a third-generation anticancer agent
combined with thoracic radiotherapy was reported to yield
a median overall survival time (OS) of more than 2 years
and long-term survivors (4-6), but the effect of platinum-
based chemotherapy has reached a plateau.

The failure pattern in patients with Stage IIl NSCLC treated
by concurrent chemoradiotherapy was roughly local recur-
rence alone in one third of the patients, both local and distant
recurrence in another third of patients, and distant metastasis
without local failure in the remaining third of patients (2, 5).
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Thus, improvement of local control and suppression of distant
metastasis are essential for prolongation of patient survival.

The conventional total dose of thoracic radiotherapy in
patients with inoperable NSCLC has been 60 Gy adminis-
tered in 30 fractions. This dose was established in 1987 by
randomized Radiation Therapy Oncology Group trials that
demonstrated better 3-year survival with a radiation dose
of 60 Gy than with lower doses (7). In these trials, two-
dimensional treatment planning was used, wherein the tu-
mor volume was defined on kilovoltage radiographs (7).
Thereafter, the standard initial target volume included the
primary tumor, metastatic lymph nodes, and adjacent unin-
volved ipsilateral hilar and mediastinal regions (elective
nodal irradiation: ENI). Except for selected patients, exces-
sive toxicity hampered an increase of the total dose to over
60 Gy in patients with locally advanced NSCLC.

It is, however, time now to reconsider the optimal dose
of thoracic radiotherapy using new techniques in patients
with locally advanced NSCLC, for the following reasons.
First, positron emission tomography (PET) provides more
accurate diagnosis of mediastinal lymph node metastases
(8) and more accurate quantification of the tumor volumes,
especially when atelectasis is present (9). Second, three-
dimensional conformal radiation therapy (3D-CRT) en-
ables radiation oncologists to delineate the tumor and
adjacent normal tissue more sharply and to choose beam
angles to maximize tumor coverage with minimum irradi-
ation of normal tissues (10). Third, omission of the ENI re-
sulted in improvement of radiation-associated toxicity
without worsening the local control rate of the tumor
(11, 12). Thus, by use of these new techniques, the
optimal dose of thoracic radiation could exceed the
conventional 60 Gy. '

Two dose escalation studies in patients with locally ad-
vanced NSCLC showed that the total dose of thoracic radio-
therapy could be increased up to 90 Gy in concurrent
chemoradiotherapy using the 3D-CRT technique combined
with weekly carboplatin and paclitaxel chemotherapy (13,
14). In these trials, chemoradiotherapy was administered
after induction chemotherapy. However, it remained
unclear whether these doses could be delivered safely to
the majority of patients with locally advanced NSCLC,
because it is not known how many patients were screened
for the trials and how many of them were actually
registered, and because some of the registered patients
were excluded from the chemoradiotherapy phase after
induction chemotherapy. The total number of patients
evaluated in the two trials was also limited. Furthermore,
chemotherapy other than weekly carboplatin and paclitaxel
has not been evaluated in the setting of combined
chemotherapy with high-dose thoracic radiotherapy, to our
knowledge. The objectives of the current study were (1) to
evaluate the toxicity of concurrent high-dose 3D-CRT with-
out ENI with cisplatin and vinorelbine for unresectable
Stage III NSCLC, (2) to determine the maximum tolerated
dose (MTD) of thoracic radiotherapy, and (3) to observe
the antitumor effects of this regimen.
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PATIENTS AND METHODS

Study design

This study was designed as a Phase I study at the National Cancer
Center Hospital. The protocol and consent form were approved by
the Institutional Review Board of the National Cancer Center on
July 28, 2005. We planned to treat 12 patients at a dose level and
follow them up at least 6 months, and then escalate to the next level
if 67%.of the patients did not experience dose-limiting toxicity
(DLT). We followed widely accepted normal tissue dose con-
straints. Patients with percent volume of the normal lung receiving
20 Gy or more (V) of greater than 30% were excluded and treated
outside the study. Other dosimetric constraints were applied at the
discretion of the treating radiation oncologist. Maximum doses ex-
ceeding 50 Gy to the spinal cord, 66 Gy to the esophagus, or 66 Gy
to the brachial plexus were generally excluded.

Patient selection

Previously untreated patients with locally advanced NSCLC
without effusion were screened for entry into this study. The eligi-
bility criteria were (1) histologically or cytologically proven
NSCLC, (2) unresectable Stage IIIA or IIIB disease confirmed by
both computed tomography (CT) and PET, (3) no previous treat-
ment, (4) measurable disease, (5) Va9 =30%, (6) age =20 years,
(7) Eastern Cooperative Oncology Group performance status (PS)
of 0 or 1, and (8) adequate bone marrow function (white blood
cell [WBC] count =4.0 x 10%/L, hemoglobin =9.5 g/dL, and plate-
let count =100 x 10°/L), liver function (total bilirubin =<1.5 mg/dL
and transaminase <80 IU/L), renal function (serum creatinine
=1.5 mg/dL), and pulmonary function (PaO, =70 Torr under
room air). Patients were excluded if (1) they had malignant pleural
or pericardial effusion or (2) they had a concomitant serious illness
such as uncontrolled angina pectoris, myocardial infarction in the
previous 3 months, heart failure, uncontrolled diabetes mellitus, un-
controlled hypertension, interstitial pneumonitis or lung fibrosis
identified by a chest x-ray, infection, or other diseases contraindi-
cating chemotherapy or radiotherapy, or (3) they were pregnant
or breast feeding. All patients gave their written informed consent.

Pretreatment evaluation

The pretreatment assessment included a complete blood cell
count and differential count, routine chemistry determinations, cre-
atinine clearance, blood gas analysis, electrocardiogram, lung func-
tion testing, chest x-rays, chest CT scan, brain CT scan or magnetic
resonance imaging, abdominal CT, and PET.

Treatment schedule

Chemotherapy consisted of cisplatin 80 mg/m? on Day 1 and vi-
norelbine 20 mg/m? on Days 1 and 8, repeated every 4 weeks for
three to four cycles. Cisplatin was administered by intravenous in-
fusion for 60 minutes with 2,500 to 3,000 mL of intravenous fluid

“for hydration and prophylactic antiemetic therapy consisting of

a 5-hydroxytriptamine-3 antagonist on Day 1 and a corticosteroid
on Days 1 to 5. Vinorelbine, diluted in 50 mL of normal saline,
was administered intravenously.

Radiation therapy started on Day 1 of the first cycle of chemo-
therapy and was delivered with megavoltage equipment (6-10
MYV) once daily for 5 days a week. The total dose was 66 Gy in
33 fractions at level 1, 72 Gy in 36 fractions at level 2, and 78
Gy in 39 fractions at level 3. All patients underwent a 3D treatment
planning CT 3 to 7 days before the start of the treatment, and the
eligibility was finally confirmed based on evaluation using the
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dose-volume histogram (DVH). The gross tumor volume (GTV)
was defined as the primary tumor delineated on pulmonary win-
dows of the chest CT or on the diagnostic PET scans. Atelectasis
or secondary changes in the peripheral lung region of the primary
tumor were not included. Metastatic lymph nodes defined as nodes
of 1 cm or larger visualized on mediastinal windows of the CT im-
ages or PET-positive lymph nodes were also included in the GTV.
The clinical target volume (CTV) was equivalent to the GTV. Un-
involved mediastinum or supraclavicular fossae were not included
in the CTV. The planning target volume (PTV) was determined as
the CTV plus 1.0 cm for the anterior, posterior, medial, and lateral
margins and a 1.0 to 2.0 cm for the superior and inferior margins,
taking account of setup variations and internal organ motion. The
spinal cord dose was typically limited to 44 Gy, but a maximum of
50 Gy was allowed. The lung V,o was limited to 30% in all pa-
tients. The maximum dose to the brachial plexus and esophagus
did not exceed 66 Gy. The 100% dose was prescribed to the refer-
ence point located in the central part of the PTV, and the entire
PTV was covered with 95-107% of the prescribed dose princi-
pally, but variation of +-10% was allowed. Lung heterogeneity cor-
rections using the equivalent path length algorithm were applied in
all patients.

Toxicity assessment and treatment modification

Complete blood cell counts and differential counts, routine
chemistry determinations, and a chest x-ray were performed once
a week during the course of treatment. Toxicity was graded accord-
ing to the Common Terminology Criteria for Adverse Events
(CTCAE v3.0). The lung toxicity grade was defined as the highest
grade among cough, dyspnea, obstruction/stenosis of airways,
pneumonitis/pulmonary infiltrates, and pulmonary fibrosis in the
pulmonary/upper respiratory section (15).

Vinorelbine administration on Day 8 was omitted if any of the
following were noted: WBC count <3.0 x 109/L, neutrophil count
<1.5 x 10%/L, platelet count <100 x 10%/L, Grade 2-3 elevation of
the serum hepatic transaminase level or total serum bilirubin
levels, Grade 2-3 infection, Grade 2-3 pneumonitis, other =Grade
3 nonhematologic toxicity, body temperature =38°C, or PS of
2-3. Subsequent cycles of cisplatin and vinorelbine chemotherapy
were delayed if any of the following toxicities were noted on Day
1: WBC count <3.0 x 10°/L, neutrophil count <1.5 x 10°/L, plate-
let count <100 x 10°/L, serum creatinine level =1.6 mg/dL, Grade
2-3 elevation of the serum hepatic transaminase level or total se-
rum bilirubin levels, Grade 2-3 infection, Grade 2—3 pneumonitis,
other =Grade 3 nonhematologic toxicity, body temperature
=38°C, or PS of 2-3. If these toxicities did not recover within
6 weeks from Day 1 of the previous cycle of chemotherapy, sub-
sequent cycles of chemotherapy were stopped. The dose of cis-
platin was reduced by 25% in all subsequent cycles if the serum
creatinine level rose to 2.0 mg/dL or higher. The dose of vinorel-
bine was reduced by 25% in all subsequent cycles if any of the fol-
lowing toxicities were noted: WBC count <1.0 x 10°/L, platelet
count <25 x 10°/L, or Grade 3 infection or liver dysfunction. Tho-
racic radiotherapy was suspended if any of the following were
noted: body temperature =38°C, Grade 3 esophagitis, PS of 3,
or suspected radiation pneumonitis. Thoracic radiotherapy was ter-
minated if any of the following were noted: Grade 4 esophagitis,
Grade 3 or 4 pneumonitis, PS of 4, or duration of radiotherapy
of over 62 days (level 1), 67 days (level 2), or 70 days (level 3).
Any protocol-defined treatments were terminated if Grade 4 non-
hematologic toxicities other than transient electrolyte disturbances
or a PS of 4 was noted.

Dose-limiting toxicity and maximum tolerated dose

The DLT was defined as the following toxicities observed during
a 6-month period from the start of treatment: (1) Grade 3 esophagi-
tis, lung toxicity, myelitis, dermatitis associated with radiation, and
cardiac toxicity associated with radiation, (2) Grade 4 nonhemato-
logic toxicity, or (3) treatment termination due to prolonged toxic-
ity. Twelve patients were enrolled at each dose level. All patients
were followed up for at least 6 months to evaluate DLT. During
the period, if none to 4 of the 12 patients experienced DLT, the
next cohort of patients was treated at the next higher dose level.
If 5 or more of the 12 patients experienced DLT, that level was con-
sidered to be the MTD. The recommended dose for Phase 11 trials
was defined as the dose preceding the MTD.

Response evaluation
Objective tumor response was evaluated according to the Re-
sponse Evaluation Criteria in Solid Tumors (RECIST) ver. 1.0 (16).

Follow-up

Patients who completed the protocol therapy were followed up to
monitor toxicity, response, and recurrence. CT of the chest was per-
formed every 2 to 4 months for 1 year, every 6 months for 2 years,
and then yearly for 2 years. The relapse pattern was categorized into
(1) local alone, including relapse from the primary site or the hilar,
mediastinal, or supraclavicular lymph nodes, (2) distant metastasis
alone, including pleural dissemination, pleural and pericardial effu-
sions, and distant metastases, and (3) local and distant.

Statistical analyses

Progression-free survival time (PFS) and OS were estimated by
the Kaplan-Meier method. The PFS was measured from the date of
registration to the date of disease progression or death resulting
from any cause or date of last follow-up. The OS was measured
from the date of registration to the date of death resulting from
any cause or date of last follow-up. Patients who were lost to
follow-up without events were censored at the date of their last
known follow-up. A confidence interval (CI) for the response rate
was calculated by the method used for exact binomial CIs. The
Dr. SPSS II 11.0 software package for Windows (SPSS Japan
Inc., Tokyo, Japan) was used for the statistical analyses.

RESULTS

Registration and characteristics of the patients

From August 2005 to September 2008, 57 patients were
deemed to initially be eligible. Of these, 3 patients were ex-
cluded because idiopathic interstitial pneumonitis (n = 1)
and anemia (n = 2) developed. Explanation of the study us-
ing the consent form was given to 54 patients, and informed
consent was obtained in 51 patients. The 51 patients under-
went 3D treatment planning, and eligibility was finally con-
firmed in 31 patients. Those 31 were enrolled into this study.
A total of 20 patients were excluded as a result of the DVH
evaluation: because of V,q higher than 30% in 10 patients,
overdose to the esophagus in 8 patients, and overdose to
the brachial plexus in 2 patients. Eventually, of 17 patients
assessed as to their eligibility for dose level 1, 16 patients
for dose level 2, and 24 patients to dose level 3, 13 (76%),
12 (75%), and 6 (25%) patients were actually enrolled into
levels 1 to 3, respectively (Fig. 1).
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Level 1 (66Gy)

Level 2 (72Gy)
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Level 3 (78Gy)

Patients assessed
(N=17)

Patients assessed
(N=16)

| Patients assessed
(N=24)

Excluded (n=4)

V20 > 30% (n=2)
Interstitial pneumonitis (n=1)
Patient refusal (n=1)

s Excluded (n=4)

V20 > 30% (n=1)
Hb < 9.5g/dl (n=2)
Patient refusal (n=1)

b Excluded (n=18)

V20 > 30% (n=7)

Over dose to the
esophagus (n=8)
brachial plexus (n=2)

Patient refusal (n=1)

Registered
(N=13, 76%)

Registered
(N=12, 75%)

Registered
(N=6, 25%)

> DLT not evaluable

(n=1)

Fully evaluable
(N=12)

Fully evaluable
(N=12)

Fully evaluable
(N=6)

Fig. 1. Algorithm illustrating the flow of the patients. Of the 17, 16, and 24 patients assessed for eligibility, 13 (76%), 12
(75%), and 6 (25%) were actually enrolled at dose levels 1, 2, and 3, respectively.

The pretreatment characteristics of the patients enrolled in
this trial are shown in Table 1. The majority of the patients
were in good general condition, with a PS of 0 in 25
(81%) and no weight loss in 26 (84%) patients. Adenocarci-
noma was the predominantly encountered histological char-
acteristic, seen in 23 (74%) patients.

Treatment delivery

The treatment delivery to the patients was fairly good
(Table 2). The planned dose of radiotherapy was adminis-
tered to all patients of all the three dose levels. More than
80% of the patients received three to four cycles of chemo-

Table 1. Patient characteristics

Characteristic n (%)

Sex

M 26 (84)

F 5 (16)
Age (y)

Median (range) 60 (41-75)
Performance status

0 25 81)

1 6 (19)
Body weight loss (%)

0 26 (84)

0.1-5.0 2 6)

=50 3 (10)
Histology

Adenocarcinoma 23 (74)

Squamous cell carcinoma 4 (13)

NSCLC, not otherwise specified 4 (13)
Stage

1A 20 (65)

1B 11 (35)

therapy without or with only one omission of vinorelbine on
Day 8, regardless of the dose levels.

Toxicity and DLTs

The hematologic toxicity was comparable to that of other
concurrent chemoradiotherapy (Table 3). Grade 4 septic
shock was encountered during the fourth cycle of chemother-
apy in 1 patient enrolled at dose level 1, but it was manage-
able by standard care with antibiotics. Other nonhematologic
toxicities were mild and acceptable.

Table 2. Treatment delivery

Level 1 Level 2 Level 3
(n=13) (n=12) (n=6)
Radiotherapy
Total dose (Gy)
66 13 (100) - -
72 - 12 (100) -
78 - - 6 (100)
Delay (days)
=5 11 (85) 5(42) 5(83)
6-10 2 (15) 6 (50) 0
11-15 0 1(8) 17
Chemotherapy
No. of cycles
4 6 (46) 6 (50) 4.(67)
3 6 (46) 4 (33) 2 (33)
2 0 1(8) 0
1 1(8) 1(8) 0
No. of VNR omissions .
0 10 (77) 7 (58) 2(33)
1 2 (15) 4 (33) 3 (50)
2 0 0 1(17)
3 1(8) 1(8) 0

Abbreviation: NSCLC = non—small-cell lung cancer.

Abbreviation: VNR = vinorelbine administered on Day 8.



