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EXE LS RO B 5

BelllobdTr0n L o»0HERT,

SET (Eil, BEE BEE RV
EVLET Y- DIREER &) L pCRE
OEIENBE ENTVAE (FK3), T

CNOBELRNVES LTy — R

HIZBVTpCREII22~42% & Bz
BETHLZ tﬁfﬁéz;fwéo Lz
DHTALZ R EIEIT400601Z BV Tok
WEZVET7 Y — |ZHERZDIRFEL M
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FNEY VLTS - IGHETIE, B
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BEBICAR E T, HER2BBHEEI
B TEWERSRPROLLBI L
PHERR S i,

IV. HERCBRIFIRIES
[CX g BilTanEE
SNGIIHT B 5 FENEEETH
55 AV XTI AATEIAEC

IREE

sD « 4 cycles of DTX

4 cycles of DTX
4 cycles of CVAP

v
SA

B. Aberdeen Breast Group Study?

3. MELSEEIC S B R E L BB EpCREDIRE

i
{PS)

Ba BEK o PCR (%)
. Hormone receptor status
GEPARDUO Study 783 AC-DOC and ADOC Negative 22.8
Positive  6.2{p=0.0001)
GEPARTRIO pilot study 285 TAC (2eycle) Negative 26.7
Positive  2.6{p=0.003)
ECTO (The European Cooperative 45] AT-CMF Negative 42
Trial in Operable breast cancer) Positive  12{p<0.001)
Marco Colleoni, et al 399 ECF or AT or ET or Negative 33.3
Naveibine containing Positive  7.6(p<0.0001)
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R4, BRICBIIRRPEOHERG, RIBEAZODR

Endocrine : (+)  Endocrine : (+) HER2
HER2 : over exp HER2: (-) over expression

Triple negative

3 12(13.1%) - 1(2.2%) 5(2.7%) 12 (16.7%)
2 25(27.5%) 14(31.1%) 16( 8.6%) 29 (40.3%)
1b 9(9.9%) 8(17.8%) 34(18.3%) 14 (19.4%)
la 37(40.7%) 16(35.6%) 97 (52.2%) 14 (19.4%)
0 5(5.5%) 2( 4.4%) 15( 8.1%) 1(1.4%)

(B At > ¥ —H3uRlE  Arai L3 RiBIERI40051)

®5. FIRAVIY TEECHALIREORE

EH /AR BEH VI AY RR(%) pCR(%)
Burstein, et al 2003 40 PH 75 18*
Coudert, et al 2004 33 DH . 73/97 47/54"
Harris, et al 2003 28 NH 93 NAT
Hurley, et al 2002 36 DCaH NA 26
Buzdar, et al 2005 42 CT/H NA 26v65°*
Bines et, al 2003 33 DH w 70 12%
Molucon, et al 2003 18 DH 95 287
Limentani, et al 2003 17 DNH dd 89 248
Steger, et al 2002 9 EDH 100 22"

NST ! neoadjuvant systemic therapy, cRR : clinical remission rate., pCR :
pathologic complete remission, PH ! paclitaxel and trastuzumab, DH :
docetaxel and trastuzumab, NH ! vinorelbine and trastuzumab, DCaH :
docetaxel, carboplatin, and trastuzumab, CT/H . chemotherapy with tras-
tuzumab, DNH ' docetaxel, vinorelbine, and trastuzumab, dd . dose de-
nse, EDH ! epirubicin, docetaxel, and trastuzumab, w @ weekly, NA ! not
available

*ypTO/ypTis. ypNO

"Breast only, ypTO/ypTis regardless of nodal status

*Definition NA

¥Breast only, ypTO regardless of nodal status

(k" & Y &%)
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BT 33RETIE, pCREIL, 18~65%
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%6, MEIRNECRECHT 2R

EEAALEZROZMER B

u N
%A FEFIEK Design ﬁaﬁ};réj Chm(c;xl ORR
, %)

V. Semiglazov 239  Chem vs. ANA vs. EXE 3 63 62 67
IMPACT 330  ANA vs. TAM vs. ANA+TAM 3 37 36 39
PROACT 451  ANA vs. TAM 3 49.7 39.7
PO24 Trial 337 LET vs. TAM 4 55 36
Russian study 151  EXE vs. TAM 3 76.3 40
GENARI trial 27 EXE 4 37.0

* French study 38 EXE 4~5 70.6
Gil Gil (spain) 55 EXE 50
Mustacchi 44 EXE 6 66

ANA: 7FA o/ —), LET: L b/ =), EXE: T¥+E A%, ORR: objective response rates

7. BRRICHTIMAFNEFHEOIER

74+ oV — 0 (n=47)

yEXFL 7z (n=32)

SEIGERS 60.98% (51 ~77#%) 64.3%% (51 ~87#%)
Clinical ORR* 45.5% 57.4%
US ORR* 21.2% 23.4%
Faibr el DY) 17.6% 22.2%

*CR - PREEFILHE
BRSSO RHEREO LI EEHEM L RE

B2 AT LT RATRT R OV AR
BB L DIBAZ L ATRLT WA,
Atk WETRVEVEBEOIY FRA
v oRE, a5, BEsR
DHEREL BICOWTORENTE S

TWwa,

H H b [
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Current Status and Future of Diagnostic Breast Imaging Before and After Primary Chemotherapy
Takayuki Kinoshita, M.D,

Summary

Circumstances concerning the diagnosis and treatment of breast cancer have gone through considerable changes
over the last few year. Surprising progress in diagnostic technique has been made, and various modalities have been
put to effective use in actual clinical settings. In addition, treatment has gone from a time when only surgical
management was performed to one which multiple therapies, like pre-and postoperative chemotherapy, hormone
therapy, therapy with molecular targeted agents are performed; techniques like sentinel node biopsy has also become

firmly established.

As treatment protocols for breast cancer patients have advanced, the purposes of breast imaging have changed from
simply diagnostic use to evaluation of cancer spread and predicting the effect of primary therapy.

Surgical Oncology Division, National Cancer Center Hospital
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R EHRICHIIWAERREL S AL OEE

Regimen

Treatment period

Number of patients

ADM (50mg/m?),
DTX (60mg/m?) X 4 (AT)

ADM (50mg/m?),
DTX (60mg/m?) X 2,
PTX (80mg/m?) xX12 (ATT)

PTX (80mg/m?) X 12 (wPTX)

ADM (50mg/m?),
CPA (600mg/m? X 4
PTX (80mg/m?) X12 (ACT)

5FU (500mg/m?),

EPI (100mg/m?),

CPA (500mg/m?) X 4,

PTX (80mg/m?) X12 (CEF/PTX)

19898.5-2002.2 144
2002.3-2002.8 : 24

2002.7-2006.2 18

2002.9-2006.2 75

2003.1-2006.2 106

w2 WEMEHRARTEEDEREF

* Number of patients
» Age 50 (26-78) y/o
- Menopausal status

Pre 187 (51%)
Post 180 (49%)
+ Clinical tumor size before NAC
« Stage 1A/ 1B/ lIA/ HIB/ IHIC

* Tumor type ; IDC/ ILC/ special type

5.2 (2.5-12)cm
123/ 113/ 68/ 58/ 5
333/15/19

BHEEE60% (ot L CHTRT{LFERERF Tld68% E FEER
EHDLLDDOKEREVIIRV, HEIEFREICL )i
% FEHBASNBEIZ %2 © 72cCRIZI6% TH o 7235, HEE
HBZOMEICTRBENHEHELLpCRIZZFD 14D 9 %
T Ehdhol, Thbb, HHEECLoThirho
HWISRE I T AT A MM OFEA L ) Bk o T
(BTEEED DB, EVIRR DL, HAFHROBEEL T
LRI, BEAROEGSHE b LI, PR DEEIC
£fT <& THB, KFE, NSABP B-180 8 FHEBER
07— THEHATHILER L RRFTIBRERREK
BHEEZ LD -7230D, 99vs71%TH Y, WETiLiE
BCIHEMBOBRICI NV TOICERT S &) RigHs
EFLELENTWD, & HIINSABP B27TiE, #Rl
AC4T— A IZHRE, FEdF Nz 40—
&, cCRIZ63.6% & S HIZMALE L, pCRIZ18.9% &2 Y,
FTETATATLEREICE ) WEBHPEREL 2o TS
TWwWhb,

¥

Iéﬂﬁ?@ﬁﬁﬁb?%ﬁﬂﬁ%ﬁt@ﬁéﬁﬁ

LTI, 19984 5 B L D BEE(T)3eml EH 5\
W, BB v HEB 2RO (NI L) JEEE
LT, et RE e RABKARE LTERBLTE
o CFEBED VI XAV OEBER1ICRT, BEDT
O b I — V65 kil D EFICIE, AC(FEC) X 444
7 v Eweekly PTX X 1234 7 v, 658 L EDEFNICIZ
weekly PTXD & 1244 7 ViEfF LTLTWwW5b, HER2G
MEEFIZIE, R TldtrastuzumabZ B LTV 3,

20064 2 A F TOB A TITAIL L T {bsemE
R TLT 05, FORBROVWTHERE, WHEEE
BE2IZRT LI, FHERPSR. FHREEEE
52cm&RoTWA, BEEICHLTE, AERTFERE
HANIA 2B BlE LCRFREOERI 2
WER & MEIMEEREDOHRICL TV 5,

WELFREDERRIIHT 3R %, WarLEERE
BARD1995F DGR BV ERZ E3emIl EDFES] & 19984

137 (217)
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RI REFHESEL VUL AGIERERCL I ERBCHTIHE
ILFEFRERRBODH & FIHH3MBE N2 ¢ 5.

T = 3cm WL RERED
(1995, #TRAES L) (1998.5~2006.2)
n =81 n =367
gl v 3 '
FIOIBEE (cm) 5.20
HRIEEEY
[EE# (cm)
R4 WHEBEEL I A L HOBEDE
Regimen cCR (%) Grade 3(%) pCR(%)
AT (n=144) 15.3 55 8.3
ATT (n = 24) . 16.7 12,5 20.8
wPTX (n = 18) 27.8 1.1 222
ACT (n=75) 40 12 20
CEF/PTX {n = 106) 41.5 13.2 18.8
Total (n = 367) 28.6 9.8 15.5
®E FEENEOESEEERHIC L ZREY I X
pPR ) pCR
MMG
(before NAC) (cm) 3.7 - 36
(after NAC) 1.5 1.5
us
{before NAC) (cm) 3.8 3.5
(after NAC) 1.0 1.2
CT
{before NAC) (cm ) 4.5 4.2
(after NAC) 1.4 1.6
Pathology {cm ) 2.2 0.0

5 RUIZ OMEIMLERESHIT S M z3embl L 0ERIT
KBLAZbDZRIILFT. FHESFIZIIFLE
A ORERICBT 5 REZMEEEEITH42Teonr 5
3.04cmiZHENL TV B, L TH25%., BEE® B
EETVBI LI D, BRETIE, BR, LY AVox
B LI, WRLFEEOWMREIMELTETV S,
ROV T XTI, cCRP#40%. pCRAHI20%. &
MM ELIHEE L TV 5Grade 34512~13% L 2 o T
V(K4 SDLII, WHLEREODREL L bIC

¢
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1 EBRZEEOS 1 T(RRBE FFRBE) &g {ten

BILLBBEREOBIDNE— >
MERERBINEAL, FRBESERBRICHIT 22
A 22N

Localized type 80

7 BRROHR SRBEMNRORMG

®6 EEPUNHRE & RMIROIRR

Marginal status

Positive Negative
Localized 3 30
Non-localized 7 3

®8 EREKRIHRE. IEBFEFHORE

Clinical response No. ofpts. BCT (%) Positive margin (%)

Clinical response

Pathological response cPR c¢CR
0 6 0

1a/tb . 141 37

2 42 44

3 1 24

Total 201 105

NC/PD 61 18 36
PR 201 35 33
CR 105 56 15

Total 367 38 26

{CFFER IR 2RO LERY, LEREEE
 DBIBIZ2BDITTHEA, HEBHFOEDTAY I
cCRZ D, cPRTCLIVDPDHENEETH D, £ 7
IR & 9 ICcCREFIE SNZFEFNIL, 23RBS
KTOHMENTEDOLNT VB, cPREFITIE., FED
BHC CHa R RAED SN ERIR 14T E 2 v,
LAt T, ALEREMROBAFMA. BIEAEDK
BUI OB BEREDRH 2, £ 8ITRT L9 Hiai{be
REREFOLRDOAFRFEILMFE TR ERLTE
Vb DT BV, BRDRVFPRUT DEFITIE, B
THTESR S PRT3I3%, NC/PDT36% & LB Vit £
EoTWVh, —h, CREHESNIERATIX, LB
BEENS6HTHDIZE Db o THiRREEIZIS% &
RFZEEREL 2o Tvb, MA{LEBRERERNOIL
BRAREEICREOKICEEZH L. © BEFMOE

BOBHIZE AT, @ EFRHOHRBHEITS V> Thear
PCR%Z DB &) B ORI (+ 5 LB MENI IR R L
TVREOREIDI)VFRTTH 5,

BT, B2, 3ICRT L) ICbEBEETOEED
BIE % (LB EI3D-CTR WA SIID-MRID [ 3 % FAF 1

R L TEY ORI O RE LB IR % £k

LTwa,
I WAERRER Y 7Y VI GERE E ESSN

WHLEREDERNIL WS DEFTY Y Y A7 —
VRIS W ABRFERESTRIC R - T &, #HTL
FREIIER, HYPBL LD VDLW 2 FAHETE* 1
RICFERBIZ GRS TAEHMNTER SN TE L
B EEITHREIAD SUIADFER b #F e b FEEO X
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A EFEEROID-CTA A~
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WAMLERBER AR EFREY TET A1, LEEENo
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BEERE : FrRddREZER L,

BRIERE © S HSHivE
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BRERICH 570, HERD, HAREEMRE

BICIEE 88, FNA MEfTL, class V & 2
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¥ E:AAEE#EBIC 35%30cm KO
WIERE b, FLESW (), HLEEL (),
EEEWN (<), ZEVAE (1), BEY v
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MBRERR M - &{L¥ERECENIE
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ARTICLE INFO ABSTRACT

Purpose: A randomized phase Il study was conducted to compare the toxicity and efficacy of combining
short-term chemotherapy (CT) or protracted CT with radiotherapy (RT) for esophageal cancer.
Materials and methods: Eligible patients were <75 years and with performance status (PS) of 0-2, and had
stages 11-IVA esophageal cancer. Two cycles of cisplatin 70 mg/m? for 1 day and 5FU 700 mg/m? for 5
days (arm A) or cisplatin 7 mg/m? for 10 days and 5FU 250 mg/m? for 14 days (arm B) were given with
RT of 60 Gy/30 fractions/7 weeks (1-week split).
Results: Of 91 patients enrolled, 46 were randomized to arm A and 45 to arm B. Two cycles of CT were
given concurrently with RT for 89% in arm A and for 71% in arm B with significant difference
(P=.031). The 2- and 5-year overall survival rates for arm A were 46% and 35%, while those for arm B
were 44% and 24%, respectively, without significant difference. The 2- and 5-year progression-free sur-
vival rates for arm A were 30% and 30%, while those for arm B were 29% and 12%, respectively.
Conclusions: Protracted infusion CT with RT provides no advantage over standard short-term infusion CT
with RT for esophageal cancer.
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In Japan, surgical resection is preferably performed for esopha-
geal cancer with the T1-3N0, TMO disease, staged according to the
1997 International Union Against Cancer TNM classification (UICC
1997). Thus, many patients to be treated with CRT in Japan have T4

For locally advanced esophageal cancer, a significant improve-
ment in local control and overall survival was achieved with con-
current chemoradiotherapy (CRT) as compared with radiotherapy
(RT) alone [1-3]. In the phase Il randomized trial (RTOG-8501),

four cycles of full-dose 5-FU/cisplatin were concurrently combined
with 50 Gy of RT {1,2]. However, the incidence of local failure was
still as high as 44-54%. To improve these results, a phase Il trial
comparing standard dose RT (50.4 Gy) and high-dose RT (64.8 Gy)
concurrently combined with 5-FU/cisplatin was conducted {4]. In
the INT0123 trial, the high-dose RT arrm did not offer a survival ben-
efit compared with the standard RT dose arm [4]. Thus, at present,
four cycles of full-dose 5-FU/cisplatin combined with 50 Gy of RT
are a standard CRT regimen for advanced esophageal cancer in
the USA.

+ Corresponding author. Address: Department of Radiation Oncelogy, Kinki
University School of Medicine, 377-2, Chno-Higashi, Osaka-Sayama, Osaka, Japan.
E-mail address: ynishi@med.kindai.ac,jp (Y. Nishimura).

0167-8140/$ - see front matter © 2009 Elsevier Ireland Ltd. Al rights reserved.
doi:10.1016/j.radonc.2008.12.012

squamous cell carcinomas. Our previous study of concurrent CRT
with the protracted infusion of cisplatin and 5-FU for T4 esopha-
geal cancer with or without a fistula showed a 2-year survival rate
of 27% for patients with stage Il disease {5]. Several investigators
also showed promising clinical results of low-dose protracted infu-
sion CT combined with full-dese RT of 60-66 Gy for locally ad-
vanced esophageal squamous cell carcinomas [5-10]. Low-dose
protracted infusion of 5-FU or 5-FU plus cisplatin was proposed
to decrease the acute toxicities of concurrent CRT [8,10]. In addi-
tion, to obtain maximum radiosensitization by CT, daily adminis-
tration of low-dose protracted CT combined with RT may be
better than full-dose short-term CT plus RT.

To test the hypothesis, a randomized phase 1l study was con-
ducted to compare the relative toxicity and efficacy of combining
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full-dose short-term CT or low-dose protracted CT with RT for
esophageal cancer.

Patients and methods

Investigational design

This randomized phase Il multicenter study was started by the
Kyoto Radiation Oncalogy Study Group (KROSG), and joined subse-
quently by the Japanese Radiation Oncology Study Group (JROSG).
The protocol {KROSGO101/JROSG021) was approved by the institu-
tional review boards or ethics committees of all participating insti-
tutions, and written informed consent was obtained before entry
into the study.

Eligibility criteria

Inclusion criterion was histologically confirmed esophageal
squamous cell carcinoma or adenocarcinoma with stages 1I-1VA
(UICC 1997). Only patients with no prior therapy, age <75 years,
performance status (PS) of 0-2, and adequate bone marrow, hepa-
tic and renal functions were eligible, Patients with a serum creati-
nine level <1.5mg/d], creatinine clearance value 260 ml/min,
white blood cell count (WBC) =4000/mm3, hemoglobin (Hb)
210 g/dl, and platelet count >100,000/mm? were eligible. Patients
treated with thoracotomy alone for unresectable tumors were eli-
gible, but patients after complete or incomplete resection of tu-
mors were ineligible. Multiple esophageal tumors were also
eligible, but tumors with fistula were excluded. Exclusion criteria
were patients with serious infection, uncontrolled heart disease,
uncontrolled diabetes mellitus, suffering from other cancers within
3 years, and esophageal stent.

Staging work-up included clinical examination, plain chest XP,
upper gastrointestinal fiberscope with biopsies, an upper gastroin-
testinal series, and thoraco-abdominal computed tormography scan.
Computed tomography was performed with contrast enhancement
whenever possible. Endoscopic ultrasonography (EUS), bronchos-
copy, brain MRI or computed tomography, or bone scintigraphy
was performed optionally when available. Although EUS was per-
formed to determine the depth of tumors for most T1 or T2 tumors,
EUS was not done for more advanced turnors due to stenosis of the
esophageal lumen. Positron emission tomography (PET) was not
performed for most patients because availability of PET was limited
in most participating institutions during the study period.

Design and random assignment

All eligible patients were registered at the office of the primary
investigator. The patients were randomly assigned either to arm A
(full-dose short-term CT) or to arm B (low-dose protracted CT) by
customized randomization software; patients were stratified
according to tumor length (<6 cm vs, >6 cm), clinical stage (stages
1A, 1B vs. stages Ill, IVA), and institution. Because the Common
Toxicity Criteria for Adverse Events (CTCAE) version 3.0 was not
available in 2001, acute toxicity was graded according to the Na-
tional Cancer Institute Common Toxicity Criteria (NCI-CTC) (ver-
sion 2.0), and late toxicity was graded according to the RTOG/
EORTC Late Radiation Morbidity Scoring Scheme.

Treatment: radiation and chemotherapy

Two courses of concurrent CT were combined with RT of 60 Gy/
30 fractions/7 weeks {1-week split at the 4th week) (Fig. 1). A 6-
15 MV X-ray was used. The daily fractional dose of RT was 2 Gy
administered 5 days a week. The primary tumor and the involved

Arm A dayt 8 15 22 29 36 43
f [ I 1 { I ]
RT 20y} +4vit ¥4vi divev YRR YRR Ve
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Arm B dayt 8 15 22 29 38 43
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For both arms, 2 cycles of consolidation CT with cisplatin 70 mg/m? (day 1) and
5-FU 700 mg/m? (days 1 to 4) were given after CRT.

Fig. 1. Treatment design of the KROSG-0101/JROSG-021. CT, chemotherapy; RT,
radiation therapy. Arm A full-dose short-terms CT with RT. Arm B low-dose
protracted CT with RT.

lymph nodes of 20.5 cm in the shortest diameter on computed
tomography were gross tumor volume (GTV). The initial 40 Gy
was delivered to clinical target volume 1 (CTV1), and the final
20 Gy was delivered to a reduced volume defined as clinical target
volume 2 (CTV2), including the GTV with a margin (lateral and
anterior/posterior directions 0.5 cm; cranio-caudal direction
1 cm). CTV1 for cervical, upper, and middle thoracic esophageal
cancers included the GTV with a margin plus the supraclavicular
and mediastinal lymph nodal areas (T-shaped field). For cervical
esophageal cancer, lower mediastinal lymph nodal areas were ex-
cluded from CTV1. For tumors originating in the lower thoracic
esophagus, CTV1 included the GTV with a margin plus the medias-
tinal and perigastric/celiac lymph nodal areas (I-shaped field).

For both CTV1 and CTV2, a margin (lateral and anterior/poster-
ior directions 0.5 cm; cranio-caudal direction 1 cm) was added for
planning target volumes 1 and 2 (PTV1, 2). In addition, leaf margins
for PTV1, 2 of 0.5-0.8 mm were added. RT doses were speciﬁed in
the center of the target volume and calculated with lung inhomog-
enous correction.

At 40 Gy, the RT field was reduced to the PTV2. The total RT
dose delivered to the spinal cord was limited to 40 Gy, usually by
using obligue opposed fields., RT was stopped if grade-4 leukocyto-
penia, thrombocytopenia of <20,000/mm?®, grade-4 esophagitis, or
a fever of >38 °C was observed.

Twao cycles of CT were delivered concurrently with RT for both
arms (Fig. 1). For arm A, cisplatin 70 mg/m? (day 1) was delivered
during 2-h intravenous infusion (1V), and 5-FU 700 mg/m?/day was
administered as a continuous IV (days 1-5). For arm B, cisplatin
7 mg/m? (days 1-5, and days 8-12) was delivered 1-h IV, and
5-FU 250 mg/m?/day was administered as continuous IV (days
1-14). For arm B, RT was administered within 1 h after the admin-
istration of cisplatin, The total dose of CT was the same for the two
arms. This schedule was repeated twice every 4 weeks concur-
rently with RT. For both arms, 2 cycles of consolidation CT with cis-
platin 70 mg/m? (day 1) and 5-FU 700 mg/m?/day (days 1-4) were
given after CRT as protocol.

For both arms, the second to fourth cycles of CT were started
when WBC count of 23000/mm?, a platelet count of 275,000/
mm?, and a creatinine level of <1.5 mg/dl were confirmed. CT
was postponed if grade-3 leukocytopenia or thrombocytopenia
was noted. When grade-4 hematological toxicities or grade-3
non-hematological toxicities excluding nausea, vomiting, and
esophagitis were observed in the first course of CT, 80% dose for
both 5-FU and cisplatin was used in the second course of CT.
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Follow-up

The local response was evaluated 2-4 weeks after the CRT by
barium swallow, esophageal endoscopy with biopsy, and thoraco-
abdominal computed tomography scan with contrast enhancement.
Esophagography or endoscopy was performed every 2-4 months for
asymptomatic patients, and any clinically suspected tumor recur-
rence required biopsy and histopathological confirmation. Com-
puted tomography scans were obtained at 3- to 6-month intervals,
and used to evaluate the recurrence of primary tumors and regional
lymph nodes. When tumor progression or recurrence was noted,
salvage treatment was mandatory for the attending physicians.

Endpoints

The primary endpoint of the study was the 2-year overall sur-
vival rate. Secondary endpoints were overall survival curves, pro-
gression-free survival (PFS) curves, acute and late toxicities, and
compliance rate of the protocol. When four cycles of CT and
60 Gy of RT could be given as protocol, the patient was regarded
to be in full compliance with the protocol. When two cycles of
CT and 60 Gy of RT could be given concurrently, the patient was re-
garded to be in partial compliance with the protocol. Other pa-
tients were regarded as non-compliant. As the concurrent phase
of CRT is a major part of the protocol, when at least two cycles of
CT and 60 Gy of RT could be given concurrently (full compliance

and partial compliance), patients were regarded as per protocol set.’

Statistical analysis

In the RTOG-8501 trial, in which T4 tumors were not included,
the 2-year survival rate of patients treated with 50 Gy CRT was 36%
[1,2]. In one Japanese phase Il trial for advanced esophageal cancer
with T4 or distant lymph node metastasis, the 2-year survival rate
of patients treated with 60 Gy CRT was 31.5% [11]. As our protocol
included T4 tumors, the baseline 2-year survival rate was expected
to be 35%. In this protocol, two arms were studied. The sample size
for a randomized phase Il trial was calculated as 35 patients per
arm, with a probability of 0.80 of selecting the treatment schedule
that had a 2-year survival rate of 35% + 10% = 45% [ 12]. In the pro-
tocol, the sample size was estimated as 45 patients per arm sup-
posing several ineligible or dropped cases.

The probability of survival was estimated using the Kaplan-Me-
jer method with statistical significance assessed by the log-rank
test. Data were analyzed according to the intent-to-treat principle.
Survival was calculated from the date of randomization. For overall
survival, deaths due to any cause were considered. For progres-
sion-free survival, any local or distant tumor progression and
deaths due to any causes were considered as an event. The differ-
ence in compliance rates was assessed by the chi-squared test.

Results

From December 2001 to June 2006, 91 patients were registered.
Forty-six patients were randomly assigned to arm A, and 45 were
assigned to arm B (Fig. 2). Although all the 91 patients were eligible
at registration, bone metastasis was detected 13 days after regis-
tration by bone scintigraphy in one patient in arm A. This patient
was also included according to the intent-to-treat analysis. Table
1 shows the characteristics of the 91 patients and treatment
parameters according to treatment arm. There were no significant
differences in patient characteristics and treatment parameters be-
tween the two arms. ’

Table 2 shows the compliance rates according to treatment arm.
The planned dose of 60 Gy was delivered to 88 patients (97%),
while RT was terminated at 30 Gy for three patients. Two patients

Registered: n=91

gligible: n=91

( Randomly assigned: n=81 ! )
¥ ¥

Arm B: n=45
Terminated at 30 Gy (n=1)
60Gy + CTx1 (n=12)
Per protocol (n=32)

Arm A: n=46
Teminated at 30 Gy (n=2)
60Gy + CTx1 (n=3)
Per protocol (n=41)

\] ‘ +

Intent-to-treat analysis (n=45)
Per protocol analysis (n=32)
No follow-up lost
Alive (n=13)

Died (n=32)

Intent-to-treat analysis {n=46)
Per protocol analysis (n=41)
No follow-up lost
Alive (n=17)

Died' (n=29)

Fig. 2. The flow diagram of the patients registered,

Table 1
Characteristics of patients and treatment parameters according to treatment arm

(intention-to-treat analysis).

Arm’. A (n=46) B {n=45)
Age (median) 45-74 (63) 48-74 (63)
Male/female 41/5 41/4

PS: 0/1/2 23/20/3 22/21/2

Body surface of patients

Range (median) 1.20-1.97 m? (1.59) 1.15-1.90 m? (1.52)

Comorbidity. 11 11

Double cancer 2 (1P 5(3)
Histology :

SqfAde 4501 45/0
Primary site

Ce/UL/Mt/Lt 6/13/15/12 4]1519)7

Length of the tumor b
<6 em/>6 cm

TNM stage (UICC 1997)

23/23 (2-12 cm) 21/24 (1-19cm)

T1/2/3}4 4j7114/21 4/9/13119

NOj1 8/38 9/36

St 2(3/4a 11/30/5 T2
Shape of initial RT field

T-field 38 38

I-field 8 7

Length of initial RT field

Range (median) 18-35cm (26) 19-33 cm (26}

Note: There was no significant difference between arms for any of the character-
istics. Sq, squamous cell carcinoma; Ade, adenocarcinoma; Ce, cervical esophagus:
Ut, upper thoracic esophagus; Mt, middie thoracic esophagus; Lt, lower thoracic

esophagus.
* Detected other cancers in the follow-up period of CRT for esophageal cancer.

in each arm underwent surgery due to poor turmor regression by
30 Gy of CRT. The remaining one patient in arm A refused further
treatment due to grade-3 acute toxicities and worsening of depres-
sion, and committed suicide at the 67th day of the protocol
treatment.

Although the full compliance rate was higher in arm A (54%)
than in arm B (36%), there was no significant difference. When pa-
tients with full and partial compliance were combined as per the
protocol set, the rate of per protocol in arm A (89%) was signifi-
cantly higher than thatin arm B (71%) (P = 0.031). Because of pro-
jonged leukopenia (<3000/mm?), second CT could not be started
during RT as a protocol for eight patients in arm B, while there
was only one such patient in arm A (Table 2). As the patients in
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Table 2
Compliance of protocol according to treatment arm.
Arme L E D T S A(n=46). B (n=45)
RT stopped at 30 Gy T 2 1.
Full compliance (60 Gy.+ CT x 4) S 25 (54%) 16 (36%)
Partial compliance (60 Gy+CI‘ x 2) 16 (35%) - 16 (36%)
Reasons for partial compliance o
Non-CRPD . =~ " 13 8
Renal toxu:lty G1/2. a ) T 3
i . 2 3
o . : 20
5(1%) 0 13(29%)
Leﬁkope'niya‘ S 1 8
Renal toxicity G1/2" . 2 1
NC, PD, fistula’: s T 2
‘Other tp)qcntxes R 1 2

CR, complete response; NC, no response; PD, progressive disease.

arm A recovered quickly from leukopenia, the compliance rate was
better in arm A than in arm B.

Table 3 shows the acute toxic effects associated with CRT.
Although grade-3 leukopenia and esophagitis were noted fre-
quently in both arms, there was no significant difference in the
incidence of acute toxicities. In arm A grade-4 leukopenia was
noted in four patients, but there was no grade-4 leukopenia in
arm B. However, grade-2 or -3 leukopenia was prolonged in arm
B. As rare grade-4 toxicities, consciousness loss due to hyper-
ammoniemia in arm A and esophageal bleeding due to Mallory-
Weiss syndrome in arm B were noted in one patient each. Both
patients recovered quickly with appropriate treatment.

Late toxicities associated with CRT were scored for 87 patients
excluding four patients who died within 4 months (Table 3). The
follow-up period ranged from 4.5 months to 73 months (median;
19.5 months). There were no significant differences in late toxici-
ties between the two arms. In total, 22 patients (25%) showed
grade-2 or higher late toxicities, and 12 patients (14%) had toxici-
ties of grade-3 or higher. Grade-4 heart toxicities were noted in
three patients.

Table 3
Acute and late toxicities according to treatment arm (NCI-CTC version 2.0, RTOG/

EORTC late radiation morbidity scoring scheme),

Arm. A (n=46) B (n=45)

Acute toxicities
WBC G3/4 16/4 ) 25/0
HbG3/4: . . L - 2/0 . 0/3
PILG3/4 T L : 2/0 2/0
PS G3j4 5/3 5/0
Vomit G3/4 ' 3j0 1/0
Esophagitis G3/4 11/0 : n
‘Infectlon G3/4-. .- : 5/0 4/0

Sl aoon 0/0
Cardiacischemia G3/4: .+ o 1/0
K:dney CRN 61[2/3 - - “4/1/0 5/1/0
Liver G1 /2[3 w0 ooonn 0/1/1

Arm A{n=42) B (n=45)

Late toxicities
Esophagus G2/3/4 1/1/0 2/1j0
Heart G2/3/4. - 2/211 2012
Lung G2/3/4 2/0j0 - 0/1/0
Pleura® G2/3/4. 0/2/0. 4210
Hypothyroid? G2/3l4 3/0/0 3/1jo
Kidney® G2/3/4 o/ojo 0/1jo
Patient max 6213/4 SR 441 - 6/5/2

. Patlent max >C.2 L e 8(21%) ) 13'(29%)

Note: Four patients who died within 4 months were excluded from the analysis of

late toxicities,
* Late toxicities graded according to the NCI-CTC version 2.0,
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Fig. 3. Intent-to-treat analysis of overall survival curves for arm A and arm B.

All 91 patients were evaluated in terms of survival based on the
intent-to-treat principle. As of August 2008, all 91 patients could
be followed-up, and 30 patients (arm A, 17 patients; arm B, 13 pa-
tients) are alive with a median follow-up period of 48 months,
ranging from 25 months to 73 months. Fig. 3 shows the overall sur-
vival curves for both arms, The 2-year and 5-year survival rates for
arm A were 46% (95% confidence interval (ClI); 31-60%) and 35%
(95% ClI; 20-49%), respectively. Those for arm B were 44% (95%
Cl; 30-59%) and 24% (95% ClI; 10-38%), respectively. There was
no significant difference in both the 2-year survival rates as the pri-
mary endpoint, and in the overall survival curves (P=0.536).

Fig. 4 shows the PFS curves for both arms. The 2- and 5-year PFS
rates for arm A were 30% (95% Cl; 17-44%) and 30% (95% CI; 17-
44%), while those for arm B were 29% (95% Cl; 16-42%) and 12%
(95% Cl; 2-22%), respectively. Although there was also no signifi-
cant difference between the two curves (P=0430), late recur~
rences after 2 years were noted only in arm B. In arm A, 13
patients (28%) were progression-free at 24 months, whereas 10 pa-
tients (22%) were progression-free at 24 months in arm B, Six pa-
tients in arm B showed recurrences after 2 years, and all of the
recurrences were loco-regional. As per protocol rate was signifi-
cantly higher in arfn A than in arm B, PFS was analyzed only for pa-
tients with per protocol (Fig. 5). Although there was also no
significant difference between the two curves (P = 0.476), a similar
trend of late recurrences was noted only in arm B.
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Fig. 4. Intent-to-treat analysis of progression-free survival (PFS) forarm Aand arm B.
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Fig. 5. Per-protocol set analysis of progression-free survival (PFS) for arm A and
arm B.

When residual or recurrent tumors were detected after 60 Gy of
CRT, appropriate treatment was chosen by the attending physi-
cians, and salvage surgery was performed for 15 patients. For 11
patients {six patients in arm A and five in arm B), potentially cura-
tive resection was achieved, while non-curative resection was
achieved in four patients (two patients in arm A and two in arm B).

Discussion

This study is the first randomized clinical trial comparing the
type of infusion CT in definitive CRT for esophageal cancer. In the
present study, both arms used the same total RT dose of 60 Gy
and the same total dose of cisplatin and 5-FU to evaluate the effect
of type of infusion CT. The 2-year survival rate as the primary end-
point was not different between full-dose short-term infusion CT
(arm A) and low-dose protracted infusion CT (arm B). There was
also no significant difference in acute and late toxicities between
the two arms (Table 3). However, the compliance rate of the proto-
col as a secondary endpoint was significantly higher in arm A than
in arm B, and the late recurrences after 2 years occurred only in
arm B. Thus, our hypothesis that daily administration of low-dose
protracted CT is better than full-dose short-term CT in reducing
acute toxicities and in enhancing radio-sensitization effects was
not proved.

In Japan, low-dose protracted infusion CT combined with full-
dose RT of 60-66 Gy is a popular regimen for locally advanced
esophageal squamous cell carcinomas {5-9]. A main reason for
the preference of protracted infusion CT is weak acute toxicities.
As expected, low-dose protracted infusion CT was associated with
slightly lower incidences of high grade nausea and vomiting and
grade-4 leukopenia in the present study. However, there was no
significant difference in the rate of acute and late toxicities be-
tween the arms (Table 3). Sai et al. [9] reported that modification
or reduction of CT dose was frequently necessary for low-dose pro-
tracted infusion CT due to leukopenia or decreased renal function.
In fact, compliance with the protocol was significantly worse in
arm B, mostly due to prolonged leukopenia (Table 2).

Cisplatin is known not only as a cytotoxic agent but also as a
radiosensitizer {13]. For unresectable non-small cell lung cancer,
a randomized clinical trial comparing RT alone of 55 Gy/20 frac-
tions, same RT dose with daily administration of cisplatin of
6 mg/m?, and same RT dose with weekly administration of cisplatin
of 30 mg/m? combined with RT has been reported [14]. In that
study, overall survival was significantly improved in the daily-cis-
platin group as compared with the RT alone group. The daily-cis-
platin group showed a slightly longer median PFS time than the

weekly-cisplatin group without significance. Thus, it was postu-
lated that daily protracted infusion CT has the advantage of maxi-
mum radiosensitizing effect compared with weekly or
intermittent CT. Unfortunately, this rationale was not proved for
esophageal cancer. In the per protocol analysis, there were still
many late loco-regional recurrences in arm B (Fig. 5). It is suggested
that the poor long-term control in arm B is not related to the low
compliance with protocol in arm B, but that low-dose protracted
CT has a lower sensitizing effect than full-dose short-term CT.

Another potential advantage of the protracted infusion CT is to
avoid a rapid depopulation of massive T4 tumors by full-dose CT
[13]. Ahmed et al. [15] reported that malignant fistulae disap-
peared completely in four of five patients treated with 5-FU
(400-600 mg/m?) by protracted continuous infusion and RT of
60 Gy. Koike et al. [6] reported that malignant esophageal fistulae
were closed in seven (44%) of 16 tumors with fistulae by low-dose
protracted CT of similar regimen in arm B. As T4 tumors with fistu-
lae were excluded in the present analysis, protracted infusion CT
may still have some advantage for T4 tumors with fistula.

In arm A, the 2-year and 5-year overall survival rates were as
good as 46% and 35%, respectively, even though 46% of the tumors
had T4 disease. In the RTOG-8501 trial, the 2-year survival rate of
patients treated with 50 Gy CRT was 36% [1,2]. In this trial, T4 tu-
mors were not included. In the INT-0123, T4 tumors comprised 9%,
and the 2-year survival rates for the 50.4 Gy arm and 64.8 Gy arm
were 40% and 31%, respectively {4]. In our protocol, the total dose
of RT was 60 Gy with 1-week split. This split may be attributable to
the high compliance rate of 89% in arm A. In terms of late toxicities,
grade 3 and grade 4 late toxicities were noted in 14% of the pa-
tients. This rate is much lower than 37% in the 504 Gy arm of
the INT-0123 or 29% in the CRT arm of RTOG-8501 [2,4]. Thus,
our arm-A protocol is promising in overall survival rate and in
the incidence of late toxicities.

In conclusion, our results suggest that low-dose protracted infu-
sion CT with RT is not superior to full-dose short-term infusion CT
with RT for esophageal cancer.
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