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o TE7 (E2). BMNERETHRKRAE N — 7 HMar®ELZZLICLY. AF) 2A0TALBTIE
T# % European Organization for Research and ECFAME#RREL 2o 727, Lﬁ‘L?KEIZ? HUNZ—
Treatment of Cancer (EORTC) i&, FAM (5-FU + HORINOE £+ Tli&, FPICHTATEVE Y YOS
adriamicin + <4 b= 4 ¥ C) & reference arm AR SN TN L0, AEZEIZIIREERN
12 L72FAM vs. FAMTX (5-FU + adriamicin + IZECF 22BN ATz,

Cb b LEH— ) OBRERLIEBABRE R - FPIZ Rt Lo bk FEEa2REF L7- V3253 B
72o ZOREBIIBWTFAMTX )Y, BEFEBLUAETF (DCF vs. FP) 2B\ T, FPIZx$ 5 DCF OFE#HE
M CEL Tz, — R, FCRORERER L B 2RENY . ZORR, DCF IRk THERTE2—
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Current Organ Topics:

Lower G.I./Colon and Rectum Cancer
N a

V. AT - FREREHE T 2 RERILRE
WARE G KRERAZE (L2Efikt s s —)

KGRI FRENEREVBEA SN THHRED
BEERHEL, SEAOKEIHO L RoTE &
BLIESCIIFHEOEATFELG 2L, BAEMEH TR E
F & BEOREBIIS LTRSS 200N M 1%
MO BRICE s TERERDNL, b EOREREEHR
HAKF4 b 21047 BICEET &N, first-line D%
JRFEIZ NCCN @ practice guideline & (ZIZFEEk & 72 - 720
N 5% L OBFERTIIERRICIB T 2R R HH L
LTHERTONEHDOTHY, EICEEMEL OB
B U7 BIRPTHRETH LI LEERL T b,

1. First-line /AREED KD ISBIRT D0

BEOERBEL, BEEA Lo TEVYDH->TY
WThHbDH, TDHEEHIEIZ L o T aggressive approach
DILEED, B A\ d non—aggressive approach B3 AE A
RABDDLENDH D, R1ICREKKTEZ LR TY
% first-line @ {GFENIE % 7R T o first-line {EFIZEB VT
aggressive approach SLELH % RO 5 £ T, %
—IZHEBIBROTEEN L WP L) D ERFT LI LA
HEETHD, HHDBEHITRELIES TIL, LREF
BE D\ aggressive approach # #IRTRETH S,
WIZ, BHYBREATELEXONDEMICENTD
aggressive approach 23 EL 7 — AW 5. THILNE
ERMEEERO D HEPTH 5. 2 OIZEFEREHEAERD 2
WIEBHZBWT D, BERE DS WIERF L 28Uk BRI M
LI ENTFREENLAER T aggressive ap-

BENICEBYIRTED, ?
]
YlIES N%)
E?M#ﬁﬁ#ﬁ)é ?
[ |
YES N|O
EEE/ iﬁﬁiﬂﬂlt ?
[ |
High / rrapid low / slow

1 First-line & 0 3#IR

A: aggressive approach, NA:non-aggressive approach

(Jpn J Cancer Chemother 37(11): 2085-2086, November, 2010)

proach 2SLE L %2 5 9 o £ LU DIEHIZ non-aggres-
sive approach T+ B EETH % .

2. Aggressive approach D&EiR

Rk L 72 & 9 12 aggressive approach 2%# % 7z JiE 1)
1, Wiz SRR BB ROEFTH 5o
FO¥4A ® baseline regimen & 7% 5 DX FOLFOX & %
WX FOLFIRI T& %, M5 baseline regimen (2 &M
DTENERELZFATREPERODHLLIATD
%, ¥l EGFR $iff3E D cetuximab % panitumumab i,
K-RAS wild type DEEIZR Y ZOREFFETX 5,
ZhE TICATh I/ first-line ORFERBROR RN 5,
K-RAS wild type DFERIZB VT, it EGFR HifhZ
D F5 %% baseline regimen (2R 5 ZFANR O L Fe-4HH
HTED (1), & o T K-RAS wild type ®JEFI T
aggressive approach 23R fERIE, L EGFR Fifk%E
DR A reasonable %2R/ L Bbh s '™,

ZO—77"T, ¥l VEGF $ifk#ED bevacizumab &, K-
RAS status (ZBIR 72 C I RPEIFFTE 50 K-RAS mu-
tant T aggressive approach 23 ERIGEMIE, HREIER
Z BRI HRERMDPT N TEORRDES T 20 L
hxv, 2F ) BRIIERDEREZ BREE L7EMICE
W, bevacizumab % baseline regimen & $FH 3 % 2»
BEIRTHRERSGIPNTWELLTH L, TOWRPL
LT, bevacizumab OIERERTdH 5 NO16966 sAER D
ZRYHRIZ B\ T, bevacizumab O LFEDTF 572 { BB
bhiholzmhidbiFonds ZORBRRE L Tk
HAEESELLEEH,S, /2L 2 K-RAS mutant DIE
BITH o 72 LTD conversion therapy (23T beva-

R 1 —RIFEICBT 5 EHEIEIHIC L 2BZRO

e
baseline control B PUAREE
regimen BB
NO16966 #hEx FOLFOX 36% 38%
(bevacizumab) XELOX 39% 37%
CRYSTAL E# FOLFIRI 0% 57%
(cetuximab)
PRIME &% FOLFOX 48% 55%

(panitumumab)
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cizumab ZVELWEEZEZ DKOMEE D L\
\Z K-RAS mutant I2BWT, HE#EDEZBEL LW
aggressive approach 2SR 2 IEFI D& 1L, bevacizu-
mab B ZHETHAEMIZE M4 5F, baseline regi-
men ~® bevacizumab DPFFHNY — 2 FEIREEZ 5
N5,

3. Non-aggressive approach Mi&ER

non-aggressive approach TXJ BT RE RIFEH] & LT
Z, BRUBRFEZOTEEEOTNIEILES 2w, BEE
WHA ¥ — PO slow REFIVBHIFHENE, I voiz
FEBI DEFHERRIL, QOL % HEFF L 72 IREE T oL
DERETHY), TELHRVEVFEHETOEMIKD LN
5o ERICAMGZEL STIIHENEZHZLRAALLT
OPTIMOX #EEAH 57, HEHEK CHEMH SN2 HE
D%\ FOLFOX O KO M T d 2 Mkt % B
3 %7212 Oxaliplatin # 6 2 — ARETHHAL, D
b & 5-FU/LV I & R 24T, TTRETH UL FOL
FOX Z#HEATALIEVS BB TH S, 2D OPTI-
MOX art 7 MILoTHEEZ Y Fu—¥ 2 HH
ZIRE9T % Z & 72, Oxaliplatin |2 & % grade 3 ML t®
MREFEE R SN, BFHEO QOL | Eizo%dis /.,

[ U< QOL #FI2 B 50 FIEMEREORE %
25 L TEBELREERN 210 £ ASCO THESHhTW
50 TNEARSL YO TTD ZF V—THHEL
MACRO #E& T, XELOX+bevacizumab % PD ¥ Tt
JAREX Y bu— il LT, XELOX+bevacizumab
%6 d— AT\, TORICHEFEE L LT bevacizu-
mab B Z R ETLHOFELEZ R L 2RETH
%% BRERMOMIEMIZIE, bevacizumab HIHEED
FEHHITAEH SN LD 57225, QOL 2 ik L2
ODTFx LYV VI RBRRRCBER TH -2 5HDY
ElZBWTy, B QOL M LEx o &Lk
EZTWLERSD LEDLNS,

WL ODDOERRRABOK 2> 5, bevacizumab O L3
R R 2 EEAFIMICB T 2N - PR TAHY
&, 5-FU/LV (RPMI) >IFL> capecitabine>XELOX >
FOLFOX DiEL %2 %, HMIZEZ B L, 5-FU/LV LD
PEHTHRROMESHE LN (N — FH 0.49), #iZE
BRI CTHE IND 2 L D% v FOLFOX 2B WT EfEd
BMEPRDE (WF—FH0.89). dbAHAEMDMN
2 5\ 2 1E 5-FU/LV +bevacizumab (& less toxic regi-
men T& 1), sequential approach T# 1) @ key drugs
WY A Z P EETH L, baseline regimen % 4%
3 L % combination regimen (2§ A LEIZ RV BEbh
5. LIEl, MleElz AT 200BHOMBICEL, B

BALSREE

B % % 2 T sequence & combination ® KA ES
N, MECIRENLZW EFRESRTWE ™, 22
2 B TFRREGEHRELG D - 724, HEERE BHig
L 7z sequential approach 2S[REERIZ K O 37D O HBLER
WEZATHD, Wamd i, BEEEOD L EGERD
BEIZBWTIX, %9 v o7z sequence DEREEAS—TF
T4y P TAEDTIREVIEEZ D,

FEbYIC

SFEEEEOBIL X o TR EERIREH
W2 fHADOHA FTA VIZRBEENTWS X )T, #i4
BIGRDA T a VBEIRDREE B 5 7o EBROERIRIC
BWTIE, BRLTHE—BZERERTTETIERL,
RREIZID LB ER P BEE 2 RRIC RN 00H b, #
NEERL TV, F37—RIEEFIBETIC aggres-
sive approach 2SR FER A &) x Bk % Z L 2T
HETH 5,

X ®
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Since late 1990s, many molecular target agents have been introduced to clinical trials for
various kinds of tumors, and some of them showing significant benefits have been approved.
However, these global trials were mainly conducted outside Japan, and the ‘drag lag’ has
been a serious problem in Japan recently. Nowadays, Japanese institutions have been parti-
cipating in some global trials, and the drug lags are getting shorter. For colorectal cancer,
molecular target agents such as bevacizumab and cetuximab have been approved in Japan,
resulting in improved clinical outcomes. For gastric cancer, Japanese institutions not only
contribute to the global Phase Ill trials of trastuzumab and bevacizumab but also show lea-
dership in the early development of other new agents. For pancreatic cancer, only erlotinib
has shown a survival benefit in these 10 years. Worldwide approach including Japan is war-
ranted to achieve better clinical-outcomes. For liver cancer, although Japanese institutions
did not participate even in the Asian trial of sorafenib, it has been approved in Japan. For eso-
phageal cancer, because there has been no new molecular target agents developed by
pharmaceutical companies, investigator-initiated registration trial will play an important role.
For all gastrointestinal malignancies, molecular target agents have made a progress in their
treatments. In the near future, Japanese institutions will participate in more and more global
trials and should play a specific role in worldwide drug development. Furthermore, the optimal
use of these new drugs, molecular target agents, based on the daily practice should also be
explored in Japan.

Kev words. development — molecular target agent — gastrointestinal malignancy

INTRODUCTION

Since late 1990s, many molecular target agents have been
introduced to clinical trials for various kinds of tumors, and
some of them showing significant benefits have been approved.
Actually, molecular target agents have made a remarkable pro-
gress in treatment of gastrointestinal malignancies and been
widely used in clinical practice worldwide. In the past, the
global trials were conducted mainly outside Japan, and there-
after independent studies, mainly Phase 1I, were added for
registration in Japan after approval in Western countries. These
independent registration trials caused the “drag lag’, and it has
been a serious problem in Japan recently. After the guideline
regarding to clinical evaluation of drugs for malignant disease
was revised, Phase 111 trials are mandatory for common malig-
nancies such as lung, gastric, colorectal, liver and breast

cancers, whereas data of clinical trials conducted overseas are
acceptable in Japan. Nowadays, many pharmaceutical compa-
nies have been including Japanese institutions in global clinical
trials. However, there are merits and problems in these devel-
opment and approval methods, depending on cancer types and
developing stages. Furthermore, there should be roles for
Japanese institutions to play from the global point of view as a
part of ICH (International Conference on Harmonization of
Technical Requirements for Registration of Pharmaceuticals
for Human Use).

COLORECTAL CANCER

Until recent days, chemotherapy for metastatic colorectal
cancer in Japan was far behind from Western countries, not

‘. The Author (2010). Published by Oxford University Press. All rights reserved.
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only with molecular target agents but also with cytotoxic
agents. Until 2004, in Japan, the most active regimen had
been IFL (1) which comprised bolus 5-fluorouracil (5-FU)/
leucovorin and drip infusion of irinotecan (CPT-11) even
after N9741 trial showed that FOLFOX, which is based on
infusional 5-FU and combination with oxaliplatin, regimen
showed a survival benefit over IFL (2). Although CPT-11 was
approved for colorectal cancer in 1994, 2 vears earlier than
the USA, delay in approval of leucovorin (1999), oxaliplatin
(2005) and infusional 5-FU with leucovorin (2004) had been
limiting clinical practice for metastatic colorectal cancer in
Japan (Table 1). It seemed to be unusual that oxaliplatin in
combination with infusional 5-FU was approved without any
data of FOLFOX regimens in Japanese population.

Recently, molecular target agents such as bevacizumab
(3—5) and cetuximab (6—8) have been playing an important
role for managing patients with metastatic colorectal cancer.
Bevacizumab added to IFL regimen showed a remarkable
survival benefit over IFL alone (3), in the first-line che-
motherapy and so did it in the second-line chemotherapy
combined with FOLFOX regimen (5). In Japan, only one
study investigating its feasibility in combination with XELOX
regimen was conducted for registration. As a result, the
approval of bevacizumab was delayed by 3 years compared
with the USA. Cetuximab showed a survival benefit in the
third line compared with best supportive care (6), and longer
progression survival time in combination with FOLFIRI and
CPT-11 in the first (7) and second lines (8), respectively. In
Japan, after its Phase | studies of monotherapy (9) and combi-
nation therapy with CPT-11 (10) had been conducted, it was
approved in 2008. 4 years later than the USA. Although it has
been widely accepted that cetuximab shows no activity to the
patients whose tumors has K-ras mutation (11). the K-ras
mutation test has not been approved in Japan.

Until early 2000, the drug lag between Japan and Western
countries had been awfully large, and recently, it has been
getting shorter. Now, some Japanese patients are enrolled to
the global Phase 111 studies investigating new drugs to get
approval worldwide. However, Phase 1 studies are still
delayed from global ones, and it seems obligate to reach the
same target dose in Japanese Phase | studies, although there

Table 1. Drug approval for colorectal cancer in Japan and in the USA

Agents Approval
Japan USA

5-FU/leucovorin 1999 1980s
Irinotecan 1994 1996
Capcecitabine 2007 2001
Oxaliplatin 2005 2002
Cetuximab 2008 2004
Bevacizumab 2007 2004

5-FU. 5-fluorouracil.

might be ethnic differences in feasibility. In the near future,
Phase | studies of new drugs should be started simul-
taneously also in Japan.

In conclusion, chemotherapy for colorectal cancer in clini-
cal practice in Japan has caught up with Western countries
while there has been no recent progress globally (12).
Japanese institutions should participate in the development
of new drugs from the early stages.

GASTRIC CANCER

In spite of the several reports of Japanese large Phase Il
trials (13—15) for advanced gastric cancer which has estab-
lished a standard chemotherapy in Japan, they have only a
little impact worldwide because they contained S-1 which did
not show a survival benefit over 5-FU combined with cisplatin
(CDDP) in FLAGS trial (16). Therefore, the standard practice
for advanced gastric cancer in Japan is a little bit different
from that in Western countries, where capecitabine and/or
oxaliplatin has been used widely. Although neither of these
new drugs is approved in Japan, we should accept the control
arm based on capecitabine in the global Phase IlI trials.

Although clinical trials for gastric cancer were conducted
separately between Asian and Western countries in 1990s,
the number of global studies focusing on gastric cancer
which include both Asian and Western countries has been
remarkably increasing. ToGA trial (17), which showed a
survival benefit of trastuzumab added to combination che-
motherapy with 5-FU (capecitabine or continuous infusion
of 5-FU) and CDDP for the paticnts with Her-2-positive
gastric cancer, is the first global study to which many
Japanese patients with gastric cancer were enrolled.
Because the frequency of Her-2-positive gastric cancer is
reported to be around 20% among all gastric cancers (18),
it was necessary to screen very large number of patients
(n=13807) for enrollment. Asian countrics where the inci-
dences of gastric cancer are high play an important role for
this study, and actually, Korea and Japan were the first and
the second contributors. As for bevacizumab, the enroll-
ment to the Phase 1ll study, comparing between combi-
nation chemotherapies with and without bevacizumab
based on the 5-FU (capecitabine or continuous infusion of
5-FU) plus CDDP, has been completed, and the final
results are planned to be published in 2010. Japanese insti-
tutions enrolled the most patients to this study all over the
world. Now, there are three global Phase III trials
on-going, in which cetuximab (19) for the first line, lapati-
nib (20) for the second line and everolimus (21) compared
with best supportive care are investigated.

As for the early development of molecular target agents
for gastric cancer, there are many Phase [ and Il trials both
in monotherapy and in combination chemotherapy conducted
in Japan such as nimotuzumab (22) (EGFR inhibitor), axiti-
nib (23), cediranib (24). sunitinib (25), aflibercept (26)
(angiogenesis inhibitor), heat shock protein inhibitor, c-met
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inhibitor, insulin-like growth factor inhibitor and so on
(Table 2). Among them, the Phase I and 11 studies of everoli-
mus were initiated in Japan, and now they have proceeded to
the global Phase I trial.

In conclusion, Japan has become one of leaders contribut-
ing not only to global Phase 111 studies but also to the early
development of molecular target agents for gastric cancer.

PANCREATIC CANCER

Since gemcitabine (GEM) showed a survival benefit over
5-FU alone (27), it has been a standard care for advanced
pancreatic cancer worldwide. In Japan, GEM was approved
only after a Phase | study of a very small number of patients
(28). Although several Phase 111 trials investigating combi-
nation chemotherapies of GEM with other drugs, including
molecular target agents (Table 3) such as bevacizumab (29)
and cetuximab (30), were conducted, only erlotinib (tyrosine
kinase inhibitor of EGFR) showed a modest survival benefit
(31). It was after getting the result of this Phase 11l when a
Phase Il trial of combination chemotherapy with GEM and
erlotinib was started in Japan. Furthermore, pneumonitis due
to this combination chemotherapy is considered to be a big
problem in Japan, although there are no differences in its
incidence and severity (32).

Recently, Japan was the second contributor to enrollment
of patients to the Phase Il trial comparing GEM plus axiti-
nib with GEM alone. Although axitinib could not unfortu-
nately show a survival benefit (33), this trial was the first
global Phase 111 trial that many Japanese patients with pan-
creatic cancer were enrolled. Although the potential of
patient accrual from Japan was demonstrated in the axitinib
study, Japanese institutions have been participating to nonc
of the other global Phase 111 trials since then.

During the similar period to the global Phase IlI of erloti-
nib, a Phase Il studies of S-1 (34) with and without GEM
(35) showed very promising results, and a Phase 111 trial
with two pair comparisons investigating the non-inferiority
of S-1 and the superiority of S-1 plus GEM to GEM alone
has been conducted in Japan. If the combination chemother-
apy of S-1 plus GEM could show a survival benefit over
GEM alone, S-1 plus GEM would be a new standard care
for advanced pancreatic cancer at least in Japan. Then,
however, because S-1 is not accepted worldwide, it is afraid
that difference in the standard care might make it more diffi-
cult for Japanese institutions to participate in the future
global trials based on the monotherapy with GEM.

In 2008, CONKO group reported the results of Phase Il
trial comparing between infusional 5-FU with and without
oxaliplatin in the second-line setting after failure in
GEM (36), resulting in a longer survival with oxaliplatin.
And NCCN guideline adopted this therapy in the second-line
setting after failure in GEM. In Japan, a Phase L1l study
comparing S-1 plus oxaliplatin with S-1 is underway.

In conclusion, the introduction of new drugs to Japan has
been delayed in spite of the fact that there has been no

Jpn J Clin Oncol 2010;40(3) 185

Table 2. Clinical trials of molccular target agents for gastric cancer in
Japan

Agent Mechanism Phasc ~ Combination
Gefitinib TKI of EGFR Stop -

Lapatinib TKI of Her-1.2 11 Paclitaxcl
Nimotuzumab ~ MoAb to EGFR Il Irinotecan

MoAb to EGFR 11
MoADb to Her-2 1
MoAb to VEGF 41

Cctuximab Capecitabine + cisplatin

Trastuzumab Capecitabine + cisplatin

Bevacizumab Capcecitabine + cisplatin

Aflibercept VEGF trap I S-1
Sunitinib Multiple TKI I S-1 + cisplatin
Cediranib TKI of VEGFR I S-1/capccitabine + cisplatin

Everolimus mTOR inhibitor m —

TSU-68 TKI of VEGFR rll S-1 + cisplatin
ARQ197 ¢MET inhibitor 1 —
Sorafenib Raf inhibitor [ S-1 + cisplatin

TKI, tyrosine kinase inhibitor: EGFR, cpidermal growth factor receptor:
MoAb. monoclonal antibody; VEGF, vascular endothelial growth factor:
mTOR, mammalian target of rapamycin.

Table 3. Recent Phase 111 trials of molccular target agents for pancreatic
cancer

Regimens n MST (months) P valuc
GEM + marimastat 120 5.4 0.95
GEM 119 5.4

GEM =+ tipifarnib 334 6.3 0.75
GEM 342 6.0

GEM - crlotinib 285 6.2 0.04
GEM 284 5.9

GEM + cctuximab 369 6.4 0.14
GEM 366 5.9

GEM + bevacizumab 302 6.1 0.78
GEM 300 5.8

GEM + crlotinib + bevacizumab 306 7.1 0.21
GEM -+ crlotinib 301 6.0

MST, median survival time; GEM, gemcitabine.

progress except for erlotinib. Although there is no difference
in the incidence of pancreatic cancer between Japan and
Western countries. worldwide collaboration is warranted for
the development of new drugs for advanced pancreatic cancer.

LIVER CANCER

Treatment of liver cancer [hepatocellular carcinoma (HCC)]
comprises multimodality such as resection (transplantation),
ablation. trans-arterial chemo-embolization (TACE) and
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systemic chemotherapy, and treatment selection seems to be
difficult and complicated according to the liver function,
number, sites and size of tumors. Furthermore, it was con-
sidered that HCC is not sensitive to cytotoxic agents because
of their low response rates and substantial toxicities due to
liver dysfunction.

Recently, systemic chemotherapy for HCC has entered the
new era, molecular target agents. In SHARP trial conducted
in Western countries, sorafenib showed a survival benefit
over best supportive care in the patients with HCC who were
not indicated local therapies (37). It is well known that the
etiology of HCC differ between Asian and Western
countries. The Asian Phase 111 trial (38) was also conducted,
showing similar results to those of SHARP trial. However,
Japanese institutions did not participate in this Asian trial
and conducted a clinical trial of sorafenib following TACE
in Japan. Sorafenib was approved before the result of the
Japanese trial was disclosed.

Nowadays, while a couple of global clinical trials investi-
gating molecular target agents, such as sunitinib and
RADOO01, for HCC, Japanese institutions do not participated
in them. In fact, Asian doctors outside Japan say that
Japanese patients seem to be different in the etiology, hepa-
titis virus B and C. in anti-viral therapy and in basic liver
function, it is extremely afraid that Japan might be isolated
in the clinical trials for HCC.

In conclusion, the role of systemic chemotherapy with
new molecular target agents is getting larger and larger for
HCC. Although other Asian countries contribute to develop-
ment of them, Japanese institutions should also participate in
global trials for HCC.

ESOPHAGEAL CANCER

Multimodality treatment is generally performed for resect-
able esophageal cancer worldwide. Recent clinical trials
have been focusing on treatment strategy such as comparison
between neoadjuvant and adjuvant chemotherapy (39),
between with and without neoadjuvant chemoradiation
therapy (40). and between definitive and neoadjuvant che-
moradiation therapy (41). In Japan, JCOG9907 trial (39)
showed that neoadjuvant chemotherapy followed by surgery
resulted in a S-year survival rate about 60% higher than
adjuvant chemotherapy, whereas definitive chemoradiation
therapy whose 5-year survival rate was 37% (JCOG9906)
(42). Thus, it is considered that chemoradiation therapy have
some problems: (i) poor local control and (ii) late radiation
toxicities. New drug development is a key to solve the
problem of efficacy. However, there have been very few new
drugs developed for esophageal cancer, and 5-FU and CDDP
have been still key drugs for a long time.

The reluctance of pharmaccutical companies to new drug
development for esophageal cancer is caused by a low inci-
dence of the disease, complicated multimodality treatment
and severe adverse events. Thus, investigator-initiated

registration trial is underway, such as cetuximab in RTOG
and S-1in JCOG (Japan Clinical Oncology Group). It seems
extremely hard for Japanese institutions to participate in the
RTOG study because they have to satisfy both Japanese regu-
lation (Good Clinical Practice) and RTOG requirement by
themselves. Furthermore, the majority of esophageal cancers
in Japan are squamous cell carcinoma histologically, whereas
more than half in Western countries were adenocarcinoma.
Therefore, it is afraid that the evidence established in
Western countries may not be introduced to Japan directly.

In conclusion, new drugs including molecular target
agents have been hardly developed worldwide as well as in
Japan.

CONCLUSION

Recent development of molecular target agents has made a
progress in the treatment of gastrointestinal malignancies,
resulting in better clinical outcomes. Japanese institutions
should participate in global trials to eliminate drug lag and
has to play a specific role in worldwide drug development
from the point of ICH. Furthermore, because these trials aim
to the approval of new drugs based on the global standard,
their optimal use based on the daily practice should also be
explored in Japan.
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Abstract

Background Efficacy and safety of irinotecan and cis-
platin administration every 2 weeks (biweekly regimen) or
4 weeks (4-weekly regimen) in patients with pretreated
unresectable or recurrent gastric cancer was retrospectively
evaluated.

Methods Study patients comprised two cohorts: cohort 1,
consisting of 31 patients received chemotherapy on a
4-weekly regimen; and cohort 2, consisting of 32 patients
received chemotherapy on a biweekly regimen. In cohort 1,
patients received irinotecan (70 mg/m?) on days 1 and 15
and cisplatin (80 mg/mz) on day 1 every 4 weeks; in cohort
2, patients received irinotecan (60 mg/m?) on day 1 and
cisplatin (30 mg/m?) on day 1 every 2 weeks.

Results Response rates were for cohorts 1 and 2 were
26% (7/27) and 28% (7/25) in patients with measurable
lesions, median progression-free survivals were 3.5 and
4.3 months, and median survival times after irinotecan and
cisplatin initiation were 9.5 and 10.1 months, respectively.
The incidence of grades 3 and 4 hematological toxicities in
cohorts 1 and 2 were 74% and 44% for leukopenia, 81%
and 53% for neutropenia, and 45% and 28% for anemia,
respectively. Incidences of grades 3 and 4 nonhematolog-
ical toxicities were 23% and 12% for nausea, 23% and 9%
for vomiting, 19% and 12% for anorexia, and 6% and 6%
for febrile neutropenia, respectively.
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Conclusion Irinotecan plus cisplatin  chemotherapy
administered on a biweekly regimen was comparable in
efficacy to a 4-weekly regimen and might be more feasible
than the 4-weekly regimen.
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Introduction

Gastric cancer is a major cause of death from cancer
worldwide and remains the second most common cause in
Japan of cancer-related death. For patients with unresec-
table or recurrent gastric cancer, the main therapeutic
option is palliative chemotherapy. Chemotherapy treatment
with 5-fluorouracil (5-FU) has been shown to have a sur-
vival benefit over best supportive care (BSC) [1-3] and is
widely used. Recently, two pivotal phase III studies con-
ducted in Japan were reported. The first, the Japan Clinical
Oncology Group (JCOG) 9912 trial revealed no inferiority
of S-1 alone to 5-FU alone and failed to demonstrate
superiority of irinotecan (CPT-11) plus cisplatin (CDDP) to
5-FU alone in terms of overall survival (OS) [4]. The study
concluded that S-1 alone could replace continuous 5-FU
infusion for treating advanced gastric cancer. The second
study was the Randomized phase III study of S-1 alone
versus S-1 + cisplatin in the treatment for advanced gastric
cancer (SPIRITS) trial, which showed superiority of S-1
plus CDDP to S-1 alone in terms of overall survival [5].
From these results, S-1 plus CDDP has been recognized in
Japan as the standard first-line chemotherapy for unresec-
table and recurrent gastric cancer. In an adjuvant setting,
the Adjuvant Chemotherapy Trial of TS-1 for Gastric
Cancer (ACTS-GC) trial reported that adjuvant therapy
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with S-1 showed a better survival outcome than surgery
alone in patients with stage II or III gastric cancer who had
undergone gastrectomy with extended (D2) lymph-node
dissection [6]. Based on the results of that study, S-1 alone
is recognized in Japan as the standard adjuvant chemo-
therapy for stage II or III gastric cancer. These studies
indicate that S-1 is a key drug for the initial treatment of
gastric cancer. However, although a considerable number
of patients experience disease progression or recurrence
during or after initial therapy, a standard chemotherapy
regimen after failure in initial therapy containing S-1 has
not yet been established.

CPT-11 is a semisynthetic compound derived from the
plant alkaloid camptothecin, which is extracted from
Camptotheca acuminate. This compound inhibits DNA
topoisomerase I [7]. Recently, Thuss-Patience et al. [8]
reported a phase III study comparing CPT-11 to BSC as a
second-line therapy for advanced gastric cancer. Although
the trial was closed prematurely because of poor accrual,
this study suggested a survival benefit of second-line che-
motherapy by CPT-11 alone [OS 123 vs. 73 days,
p = 0.023; hazard ratio (HR) 0.48; 95% confidence inter-
val (CI) 0.25-0.92]. Thus, CPT-11 can be considered an
option for second-line therapy. In our hospital, CPT-11 is
preferred in second-line settings unless the patient has a
contraindication for CPT-11 therapy, such as intestinal
obstruction due to peritoneal dissemination. In particular,
combination chemotherapy with CPT-11 plus CDDP is
frequently used after failure of S-1 monotherapy.

Combination chemotherapy with CPT-11 and CDDP
administered every 4 weeks (4-weekly regimen) was
reported by Boku et al. [9]. CPT-11 (70 mg/mz) was
administered on days 1 and 15 and CDDP (80 mg/m?) on
day 1 by intravenous infusion every 4 weeks. The response
rate (RR) when administered as a first-line therapy for
advanced gastric cancer was 59%, and the median survival
time (MST) was 12.3 months. Additionally, Ueda et al.
[10] reported a RR of 28%, a median time to progression of
3.5 months, and a MST of 9.4 months when administered
to patients with pretreated gastric cancer. Subsequently, a
regimen comprised of CPT-11 (60 mg/m?) on day 1 and
CDDP (30 mg/m?) on day 1 every 2 weeks (biweekly
regimen) was reported by Koizumi et al. [11]. The response
for this regimen in second-line therapy for advanced gastric
cancer was 20%, and MST was 9.1 months.

As for toxicities, the biweekly regimen seems to be less
toxic than the 4-weekly regimen. After Koizumi et al.’s
report, biweekly regimen was adopted at our institution in
2007 (with the approval of the clinical practice committee
of Shizuoka Cancer Center) for treating patients with pre-
treated advanced gastric cancer. However, these two regi-
mens, every 2 or 4 weeks, have not been compared. The
objective of this retrospective study was to historically
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compare the efficacy and safety between CPT-11 plus
CDDP administered on a biweekly and 4-weekly regimen
in patients with pretreated advanced gastric cancer.

Patients and methods

Patients

Sixty-three patients with unresectable or recurrent gastric
cancer were treated with CPT-11 plus CDDP administered
on either a biweekly or 4-weekly regimen between Sep-
tember 2002 and July 2009. Thirty-one patients were
treated on the 4-weekly regimen (cohort 1), which was
initiated before May 2007; 32 patients were treated on the
biweekly regimen (cohort 2) between February 2007 and
July 2009. Selection criteria for this retrospective analysis
were: (1) histological diagnosis of adenocarcinoma, (2)
history of having undergone one or two prior chemotherapy
regimens that did not contain either CPT-11 or CDDP, (3)
age <75 years, (4) Eastern Cooperative Oncology Group
Performance Status (ECOG PS) <2, (5) preserved organ
functions [bone marrow: white blood cell (WBC) count
>3,000/ul and platelet count >10,000/ul; hepatic function:
serum bilirubin level <1.5 mg/d], serum transaminase level
<2.5x the upper limit of the normal range; renal function:
serum creatinine level <1.5 mg/dl, and blood urea nitrogen
level <25 mg/dl), (6) no other serious diseases, (7) no
other active malignancy, and (8) provision of written
informed consent for treatment.

Treatment methods

In cohort 1, CPT-11 (70 mg/m?) was administered by
intravenous infusion for 90 min on day 1 followed by a 2-h
interval and then intravenous infusion of CDDP (80 mg/
m?) for 120 min. The same dose of CPT-11 was adminis-
tered on day 15. This treatment was repeated every
4 weeks. In cohort 2, CPT-11 (60 mg/m?) was adminis-
tered by intravenous infusion for 90 min, followed by
CDDP (30 mg/m?) for 120 min on day 1. This treatment
was repeated every 2 weeks. Treatments in both cohorts
were continued until disease progression, patient’s refusal,
or unacceptable toxicity. Treatments were given after
confirming a leukocyte count >3,000/pl, a platelet count
>100,000/pl, grade O diarrhea, and absence of infection on
day 1. In cohort 1, if the patient had a leukocyte count
<3,000, a platelet count <100,000, diarrhea of grade 1 or
higher, or an infection on day 15, then administration of
CPT-11 on day 15 was postponed until the patient had
recovered from these adverse reactions. If these adverse
reactions persisted beyond day 22, then the CPT-11 dosage
scheduled on day 15 was skipped. If a hematological
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adverse reaction of grade 4 or a nonhematological adverse
reaction of grade 3 or higher occurred, then administration
of CPT-11 on day 15 was skipped, and the subsequent dose
of CPT-11 was reduced to 60 mg/m?. In cohort 2, if the
patient had a leukocyte count <3,000, a platelet count
<100,000, diarrhea of grade 1 or higher, or an infection on
day 1, administration of CPT-11 and CDDP was postponed
until the patient had recovered from these adverse reac-
tions. If these adverse reactions continued beyond day 22
or if a hematological adverse reaction of grade 4 or a
nonhematological adverse reaction of grade 3 or higher
occurred, then the subsequent dose of CPT-11 was reduced
to 50 mg/m>.

Evaluation

Response was assessed using computed tomography (CT)
every 1 or 2 months, and the results were evaluated
according to the Response Evaluation Criteria in Solid
Tumors (RECIST v.1.0) [12]. Toxicities were evaluated
according to the Common Toxicity Criteria for Adverse
Events version 3.0 (CTCAE 3.0). Progression-free survival
(PFS) was calculated using the Kaplan—Meier method as
the period from the date of treatment initiation (CPT-11
plus CDDP) until the first observation of disease progres-
sion or death from any cause. Similarly, overall survival
was calculated as the period from the date of treatment
initiation until the date of death or the last confirmed date
of survival (censored).

Results

Patient characteristics

Thirty-one patients in cohort 1 and 32 patients in cohort 2
received CPT-11 plus CDDP administered on a 4-weekly
or biweekly regimen, respectively. Patient characteristics
are summarized in Table 1. Whereas most patients had a
good PS, the proportion of patients with PS 2 was larger in
cohort 2 than in cohort 1. All previous therapies are sum-
marized in Table 2. The proportion of patients receiving
CPT-11 plus CDDP as a third-line treatment was larger in
cohort 2 than in cohort 1.

Response and survival

Responses are summarized in Table 3. Twenty-seven
patients in cohort 1 and 25 in cohort 2 had measurable
lesions, respectively. Seven patients (26%) in cohort 1 and
7 (28%) in cohort 2 achieved a partial response (PR). Ten
patients (37%) in cohort 1 and 9 (36%) in cohort 2 showed
stable disease (SD). Thus, the RR in cohorts 1 and 2 were

Table 1 Patient characteristics

Four-weekly
regimen cohort 1

Biweekly
regimen cohort 2

No. of patients 31 32
Age

Median (range) 58 (37-75) 66 (40-76)
Sex

Male/female 25/6 21/11
ECOG performance status

0/1/2 15/1472 14/11/7
Macroscopic type

1,2/3,4/unknown 6/18/7 8/19/5
Histological type

Intestinal/diffuse/unknown  16/12/3 13/15/4
No. of metastatic sites

0,1/2/>3 15/12/4 14/12/6
Metastatic site

Lymph node 22 17

Peritoneal dissemination 13 16

Liver 8 12

Lung 4 3

Bone 0
ECOG Eastern Cooperative Oncology Group
Table 2 Previous chemotherapeutic regimen

Four-weekly Biweekly

regimen cohort 1
No. of patients

regimen cohort 2
No. of patients

No. of prior regimens

12 26/5 18/14
Prior therapy
Oral fluoropyrimidine 18 27
Paclitaxel 3 10
5-FU bolus (MTX + 5-FU) 5 5
5-FU CIV 10
Others 0 2

5-FU 5-fluorouracil, MTX methotrexate, CIV continuous intravenous
infusion

26% and 28%, and disease control rates were 63% and
64%, respectively. At the time of analysis, treatment was
continued in one patient in cohort 2. The median PES for
cohorts 1 and 2 were 3.5 and 4.3 months, respectively
(Figs. 1, 2), and MSTs were 9.5 and 10.1 months, respec-
tively (Figs. 3, 4).

Toxicity

Grade 3 and 4 toxicities observed in each cohort are
summarized in Table 4. Incidence in cohorts 1 and 2 were
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