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Summary

Surgery for colorectal liver, pulmonary and
lymph node metastases

Tomoyuki Kato*, Takashi Hirai*
and Yukihide Kanemitsu*

The prognosis for patients with metastases from °

colorectal cancer that remain unresected is poor and
complete resection of metastases is the only known
treatment asscciated with long—term survival,

For hepatic metastases there are two types of hepatic

resection ; anatomic resection and wedge resection.
The five — year survival rate after hepatectomies is 20
~50%. Repeated hepatectomies and regional lymph-
adenectomies may be effective in prolonging the sur-
vival of selected patients with hepatic metastases. The
following factors were found to be predictors of poor
long—term outcome : positive margins, regional lymph
nodes which were positive, satellite nodules and inva-
sive factors, extrahepatic disease, a large number of
hepatic tumors, postoperative CEA level >5ng/ml and
postoperative CA19-9 levels >50ng/ml.

For pulmonary metastases there are the following
types of treatments ; wedge resection, lobectomy and
preumonectomy. The use of video assisted thoracic
surgery (VATS) in the management of pulmonary me-
tastases is being evaluated. The five—year survival rate
is 16~62 % .

The important prognostic factors are follows: in-
complete resection, hilar and mediastinal lymph node
metastases, histology of the primary site, high preop-
erative CEA levels, and disease free interval from time
of colectomy to pulmenary metastatectomy.

Concerning lymph node metastases: In patients with
para —aortic lymph node metastases, the median sur-
vival time was 24 months in patients receiving lymph
node dissection and 4.5 months without lymph node
dissection. In those with inguinal lymph node metas-
tases, the median survival time was 37 months with
lymph node dissection and 12 months without lymph
node dissection,

*Department of Gastroenterological Surgery, Aichi
Cancer Center Hospital, 1—1 Kanokoden, Chikusa—ku,
Nagoya, Aichi 464—8681, Japan

Key words : metastases from colorectal cancer, he-
patic metastases, pulmonary metastases, Iymph node
metastases, surgery for metastases from colorectal
cancer

108 BEHEIKEBM  volume 8. number 2, 2004,

—175—



HeE

LI Egkdi gl

3. KISRERT - F

SISO B

=EE— AT T KHERA SEmES

EC it“'challenge TARED

L L A ¥ L ey s ST L B O L g B Y T

=S D I

BT RN LIBBYRET o LER O
0% ICEENTED LA, & I, FE#(33%),
TR (22%) IIEEETH Y, BEREMLO
REGZEEELL-oTwh, BE, KBEREE,
IR ot LIRE T RE 2GR 1L -F NS R 9]
EDATH Y, FEETFUE, IERMERIE
AN FEITS TV D,

Bl — RN B\ THER & ESA5 S/ T
B LCEAERIIZELhL L TR TIE R,
FréEcts, Missfg oot 2 Pigo@ iR EmC
HYH, B WERESICHT ANAETIBROHRE D
HHOEND LR oTWA,

F—7— K REER, FER WHER, 9k

* Surgical treatment for hepatic and pulmonary
metastases from colorectal cancer

S. Takahashi, T. Kinoshita(#FREER) ( LEESRMRES .
K. Nagai (E&) <lHAH> . N Saio{ FHHE) E

¥

BAES BarBALS F-BIREE T 277-8577 15
TROE6-5-1).

1656

(BE) 27 ABETR, Foadn FERBRI R, B,
MEBABERICEL <3 T HEROBIE - FEBEEENS <R
3. BE, ChEOEMCRES3Esrhie LIoBENMTONT
W, 5B, SHTTALEICREBIIC ARSI IR AT - oA RS L
fo& A, BEEBE 11~54%& EBNRIFRRBTH >1c. SR8
RS, KIBEAT - BEAICR T BB AT V3V EEIENS.

FRTIE, BEICHE SN RIBEIT - &S
ARESROBES L Ea-TaL bz, kY
COREEOMEL 2 5 - HREBAIC T
bEBROMRHEEBET 5.

I ABERES, WEBICHT 508

1. KBEFSERICHT 308 ,

FURRE, BE0FTKERFEBIINTS
BBIREREE LTHT R N, % vs 1AL
FAgEEORCT & A HEMMES ST ST
Ve, AREIIREICIZSE, 10EM LR
ETFEDHL 00D LT, PEHEARMATRE
BHLRBWI LIS, TOFHERELH»TS
5%, @FIfTTb KB EFEZIFEO large
study Tld, SEEFEFEN25 ~S50%EEEHFES
NT B3, FHAECHR - AEEEOERICE
D EFEIR TR L, RET I3 IR0 ER
25 5.

2, KBEERERICHT 2R
 KBEER N T A MR, Blalock 512
L 1M44EICRILHTHE SN, 1965E121

B Vol.66 No.13 (2004-12)

—176—



Thomford & (2 X D iR D@L ASRB 2 Tw
5%, Fo#Ed, [HMFCERER DLV
ERMEORERTH Y, HEEN+TFIIZ L
— W Eh, EEIIFWMIETIRLERN] L2
nTwn, KEE EEEREOSS, BBE
BEEZZDL LWL DEEIZH Y, HEFEIZF
ERLVETLAREEZEZAZE io TEx5.
7o, Sz YTy AL [T
BEPLNDEETH A £ cascade theory
DEELH DT, MERITT L2MERII LW
7 1) R Fféb:{tf FEFIIZHET, ST 7,
LALBEICVR S 3T, DRESMCEERIS
GEEIEELAVI P oMERBIC LTL R
BEBEOCTLOPRE LI E > T3,
Thomford @2 & & bR % #iT L Tw
LR GE o TVHH, RAOHRE TILHHL
PRiESEETFRIZI2L ~56% L HYIREOTFHE
itfﬂﬁﬁ’)"*%‘@%ots“‘”“ Rie, ABEME
?%@h@ﬁﬁL — LT AY ¥ —Fiih
, [ TRTOEBESURTET, Atz Ok
ﬁi%ﬁﬁﬂ%rﬁj & L'Cwéb‘fﬁnx%)&}b

1. ﬂchr H? Eﬁxﬁgtdﬂ' Z.a%ﬂﬂ’]ﬂ]ﬁf

RPEE T 2B Es B & i) 10520 A JREE L,
FiEBL L ENEBOADBEEETEL, 1)
Eﬁ LYDIREETH B LI s h, REBKIZDE

BTHo7oE LTH, I~ Thomford 5
O)ﬁﬁ‘_\b:ig)% AR ErS I TERS 2
EWRERo7 L L, FhiiodetsrmeL,
WE TR ARG R ERS A0 L v
WP, W, MEBioriy s F:En
BILALTEHN, KEEF - s 5408
RS R O NER IR L TTIES 2257 hH
N, ZOEPEFRESNRTYS.

1. §IBRRkiE (2 1)

Haghotkbdr o, &R OBRBEMEZN

YIBRFIOREIRE SN T 5. Regnard 513,
AR L0 PR (2 0 R ISR B8 B UT Bt 43 1 o0 1K
PHRELTEY, SEAFE, 0EEFEITIF
T 11%, 0% & EBEMEIRFAID 27%, 17%
EHBT A LRV, MEMCHEOLLELED

% /- Headrick 5 &, FFEBLIKRE
ERUHERHOGRE RO LARBENT - ik
BOHOYRKETREL Tn5a4%, SHEAFE,
WEAFRIZZFNEN30%, 16% L LEHET
BEREBTWAY, HHENT— % % refro-
spective IZ®REF L 72 Saito » @ study 12 & #LiF,
FEBURZERENEBHOE260OFE S
FHEFTE341%, 10FEEFEE341%) EHESBE
BRI PO F i (G EEFEL6%, 10FEF
F37.5% L EEAFTH o 0. LR
{Watanabe &) (23T 2 KB ERMETL AR 49 61
DEHTHHEBFUROBERFRICEERS
A TVpne,

HEERILEN D 5%, FTERBEIIR R R TR 72
FTh <, WMEBDKRERSEITERLF - HR
PR (O T A SRR & S0 R HE S
NTV 3. Murata i, FFERIRRE RN
BB L7H, MERUREEEEFERF
W1 LB - MR EsERORI1IZHEO 0FAD
BEETHE LT3, 2605 FEL7RIZ
438% L LEBWFHEBRIFTH - /2%, Nagakura b
DEEIZ L, FEBUhEEEERER I
Br166l, MEBDkkERENSEBIFIR 6,
BF - BRI IR 106, 527 FlOw %5 E4E
FEL2T%, £ FHPHEPREI325 ATH-
7"-'.-“

PEONBETZET HE, KB - TiEBf
ORICEURIZL ) ERHEGESEOCR T T
W—THERIFETHEVAD,

2. FROREM

AIGEBAT - s oBES L U TEME
morbidity, mortality 2"&iTH N5 I LA,
Lo, EREOF Tidmorbidity 145~ 12%,
mortality (T TN L0%THY, EEIZBEER
FRZITEEHICOCTIEREABE T2,

3. FindEIn, FRET

Murata 53, RFEH - B ICH T A8
RIS & I_JE%%‘UJ il ay pOo— RN, BE
LSRR A 0T, TR TOEBE)E
SZPRTTEETH D, Wik, ITREE, OHgaEds
BETRELER] & LTwa, o0& L1212

—C‘b\&b)l],‘.

7 Vol.66 No.13 {2004-12) 1657

—177—



"1 KBEM - FFEBc

HEE (4D FEFIET - EREE  ARESM)  morbidity (%)
Murata 5 137 {1098) 30(18-12} 10
Regnard & 11" {1998) 43(437 Q) . 5
Headrick & 12 2001 58(52.° 6) 12
| Nagakura & 1 2001" 27017710 —
B Sy ity 21113 &) 95

BHTHD, bhibolEZiEETHL. Lo L
EN L RIEE TOROTER
HETHEEYH S EBhh, UROLERIIET -
T bEI LS,

B - B L WA RELTEET L &, Do
AE T EE T A TEh b hv, 2l s,
2EFICEBE S H B E VI IR, 1EBLD
systemic disease & L TOEBEATHEN2 &, F/
EYFNEEEIFSVTREITETE 2 VRS
Thb., LEfmitTtHLMI L FEREBRET
BT THDLE, WHEHEI CEA®ESng/ml L
L, WoOBBEERIRE, 30 ooz, EE
REEoOREHEZRE, MEMER, 60801,
B WERER 2 S Th o, WIRoME:T b
small population @ retrospective study TH 1 .
R TFaAREET £ FTEvundathug, o
NOORT %S HHEIL, HEICFHOEDZ
R B LENHH .

IO, BF - foEEFEEECE T 205

(BF - AR TS | SRR EELRIB TS
D, B OFHRETFO—2IIL B TH .
FRICFAFOBISCES (FALED, ST L
WA IBREENSECOTIEIRVTH S S . H
BT - MEREER TN 2UROERIIDGT
BI o FAIEBLNEHT LA, T - FHE
FRERFE 205 2 UIPRIZ F 77 controversial ¥\ v 2
%,

Ll 72 Nagakura » C’”sfir'f TiE, fFeEFE b
EEMEE IO ENTERE I A, -
THERI L LB FRARBRTHN, B - WERE
FEZKBIEIT - MERUREOEELTETER

‘\ ?iﬁ}?ﬁ

dm 7

WL LD D, e

FTH -7 (RR{relative risk)=12.7, CI{confi-
dence interval)=3.08 ~ 52.3, p<{0.001) :3#E

LTwig,

LhFFiZB\ T, REBEF - RS
T AUBOEETHRET A D, éﬁ'—'ﬁﬁu
MR & WEIT L 7221 o 2 7o Tun a0,

216D 5 5, I - HERESFIL 8?], Lyl
BIFEEHS136To D, 2HEOBRRRESENN
n’é‘lﬂd‘(ﬁ' 1%/ %, Dukes 38, HEETILE,

- MR EONEREE, B, distribution, #ff
WCEAH:%% CEIRERS Ty

OO E, 260Dk, 3/ Kk, 16
BB KIS B - d B A R T X, Ik,
1 {2 pneumonectomyv, Sﬁﬂniiﬁﬂ][‘%‘:, 17 iz
[XIiEE - Ea-UIraAahEsT X v/, T - IGE iR
BEOFHONEFL, LY JE:fﬁ:L/\,%”fﬁ (23 LA
PR T AR 508, Uik TR IEEER,
ERTERZ CIEEAOERRNAEET X &6

FEERIZ OB M Lo, FUERZE AT L 7 Bl i
IJ%E‘ Toh, USSR EITTENEER

T, FHERE2Som, MEEBIHTH,
E‘rﬁr7r FFHESBELAE, FYEEEFE24cm,
MEEFL2 (T - 7. Morbidity 9.5%, mor-
tality 0% £ Z2IZFHHEITEN, £2146/05
EHETERY 543% & BIF2EOEMRB LT A,

Fets - Mo RREESTFRICR I ZTES
YT A0, IF - MRS LT - RS
EREOTRETES L2, m SEFIIEELE
2EOT(H]D), FARERHIZLFU EORE
iﬁﬂzmz%wh_mmkﬁﬂﬁwdhw%ﬂ
TlEHAHH, BEESICLABERY C
HUFEL BRD B DGR ENS. oK

1658 . F Vol.66 No.13 (2004-12)

—178—



T % AFRITIRR D AR

~179—

mortality (%)  S5EAETFEE(%) FEHERMERT i
0 43.8 REE L ORERER, WESZ D
0 11 BHTRRMTET CEA € Sng 'ml Bl L, AT G
0 30 B #A CEA E5ng ml B b, W) v iR
— 27 60 LLE, §F - SHEfETE
0 54.3 — !
1001 3EETER 724% 100
. gozﬂﬁﬂﬁ——' SELFR 54.3% 80‘ B Lo] BF - BRI S 4 tE
X £ A —
%{: 50: i 60: i N
404 & 40:‘ J B - ERHEEE
U *H :
20- 20-
0 T T ] T 1 T [ T T T T T 1 G 3 T T T T 1 T T T T T T T T ¥ T T 1
0 1 2 3 4 5 G 7 8 2 0 1 2 3 4 5 8 7 8 9
STEEIRE () H£EEM (F)
a. 22 BOEFHE b, GISELIC L B 2rHHE
1. KBEAT - fhEB YRR E LTz
EFERHIE, BIIRTLA2ERASSRE
]2, BRAREFOET L EFHMAORE (BHET SR
A T hazard ratio (95% EHHE M) P
FIEE ) o R 789(084 ~ 74.1) 007
BEREER 0.50(0.08 ~ 3.15} 046
FFEEEZE 3em ML 1.17(0.19 ~ 7.09) 0.86
fresss 2 mL b 2.03(022 ~ 189) 053
AR A 0.67(0.08 ~ 6,07} 0.73
S BEERE 3cm DL b 0.59(0.06 ~ 562 0.65
FiRE 2 ELLL 2.07{(0.34 ~ 125} 0.43
it R S dm A% 3.38(0.35 ~ 32.9; 0.29
R CEA {8 50ng/mi M E 0.87{0.10 ~ 7.77) 0.87
AR & FirE0RE ) interval 1 3R 1.14€0.12 ~ 11.1) 091
ERE - mAOERETRRO interval 1 £7iF 0.84{0.14 ~ 5.14: 0.85
R et 0.34(0.04 ~ 307 0.34
% # Vol.66 No.13 (2004-12) 1659



T, é"oLll@EﬁE REEMFEEFICOWT
FHREOBEEWET L, FELEBL2EDT
Wi (FE2).

Ste ERE, FEMEEEDTRIEEF - i
BEEOEREERL, FHETO S S 2 2%5%
TIVERHHEEZ THE

B HIC

KIBRE BT - Hi#2%2 (X localized disease & sys-
temic disease ML 5)%1‘5@$ *HhH, EDL

3 2 EEFIAY localized disease 1235 { YIPEATE R 42
OhHEDLD, FRMBELEHELTLILEN S D.
$7., GENREDLOD, #ED L ke
FIEREOE NIRRT L LENSHLTH S
9. Prospective study T4 Lvdd Lits
WS, A ORI CITEMEICRY AL 0%
MERFLFEI L BREDPLETHLEEL D,

10)

230 . 309-318, 1999

Blalock A ! Recent advances in surgery. N
Engl J Med 231 : 261-267, 1944

Thomford NR, Woolner LB, Clagett OT : The
surgical treatment of metastatic tumors in the
lungs. J Thorac Cardiovasc Surg 49 : 357-363,
1965

Compton CC : Pathology report in coion can-
cer ; what is prognostically important ? Dig
Dis 17 © 67-79, 1999

Vigneswaran WT ; Maragement of pul-
monary metastases from colorectal cancer.
Semin Surg Oncol 12 | 264-266, 1996

Saito Y. Omiyva H, Kohno K et al | Pulmonary

'm'etastasectomy for 165 patients with colorec-

tal carcinoma; a prognostic assessment. ]
Thorac Cardiovasc Surg 124  1007-1013, 2002
Watanabe I Arai T, Ono M et al . Prognostic
factors in resection of pulmonary metastasis
from colorectal cancer. Br J Surg 90 : 1436-
1440, 2003

¢ ¢ e T oG e 11) Regnard JF. Grunenwald D. Spaggiari L et
1) Galandivk S, Wieand HS. Moertel CG et al al : Surgical treaiment of hepatic and pul-
_ Patterns of recurrence after curative resec- monary metastases from colorectal cancers.
tion of carcinoma of the colon and rectum. Ann Thorac Surg 66 [ 214-218, 1998
Surg Gynecol Obstet 174 : 27-32. 1992 12) Headrick JR. Miller DL. Nagorney DM et al ©
2) Steele G Jr. Bleday R, Maver RJ &t al | A Surgical treatment of hepatic and pulmonary
prospective evaluation of hepatic resection for metastases from colon cancer. Ann Thorac
colorectal carcinoma metastases to the liver ; Surg 71 : 975-979, 2001
Gastrointestinal Tumor Study Group Protocol 13) Murata S. Moriyva Y. Akasu T et al:
" 6584. ] Clin Oncol 9 : 1105-1112, 1991 Resection of both hepatic and pulmonary
3) Nordlinger B, Guig‘uet M. Vaillant JC et al ; metastases in patients with colorectal carcino-
Surgical resection of colorectal carcinoma ma. Cancer 83 . 1086-1093. 1998
metastases to the liver ; a prognostic scoring 14) Nagakura S. Shirai Y. Yamato Y et al:
system to improve case selection, based on Simultaneous detection of colorectal carcino-
1,568 patients ; Association Francaise de ma liver and lung metastases does not war-
Chirurgie. Cancer 77 : 1254-1262, 1996 rant regection. J Am Coll Surg 193 © 153-160,
4) Fong Y. Fortner J. Sun RL et al: Clinical 2001
score for predicting recurrence afier hepatic 15) BAEE—HR, HEFRA, FEHEREIH  KBH
resection for metastatic colorectal cancer ; FHHEIFER MR 0§ 2 UROFHE. A
analysis of 1.001 consecutive cases. Ann Surg HIMREES6 [ 882, 2003
% %
1660 ‘ 4 B Vol66 No.13 (2004-12)

—180—



Int J Clin Oncol (2004) 9:388-392
DOT 10.1007/510147-604-0425-1

© The Japan Society of Clinical Oncology 2004

ORIGINAL ARTICLE

Ayumu Hosokawa + Yasuhide Yamada |

Yasuhiro Shimada - Kei Muro - Tetsuya Hamaguchi
Hideko Morita - Mari Araake - Hiromi Orita
Kuniaki Shirao

Prognostic significance of thymidylate synthase in patients with metastatic
colorectal cancer who receive protracted venous infusions of 5-fluorouracil

Received: March S, 2004 / Accepted: May 24, 2004

Abstract

Background. This study was conducted to cvaluate the
prognostic significance of thymidylate synthase (TS) ex-
pression in the tumor tissue of patients with metastatic
colorectal cancer (CRC) who received protracted venous
infusions of 5-flucrouracil (5-FU).

Methods. We retrospectively analyzed the prognostic value
of TS expression as compared with other clinical prognostic
factors in 57 patients with metastatic CRC.

Results. On univariate analysis, survival was significantly
related to TS expression (low vs high; P = 0.0015), alkaline
phosphatase {ALP) level (<300 vs =300TU/L P = 0.0037),
performance status (0 or 1 vs 2 or 3; £ = (0.0073)}, and white
blood cell count (<10000/mm’® vs =10000/mm* P
0.0001), with number of metastatic sites (1 vs =2; P = 0.06)
approaching significance. On muliivariate analysis, survival
was significantly related to TS expression (hazard ratio
[HR], 2.97) and ALP level (HR, 2.26).

Conclusion. In patients with metastatic CRC who received
protracted venous infusions of 5-FU, TS expression was
related to survival independently of other established clini-
cal prognostic factors.

Key words Colorectal cancer - Fluorouracil - Prognostic
factor - Continuous infusion « Thymidylate synthase

introduction

Colorectal cancer (CRC) is one of the most coramon malig-
nancies in the world and the third most fatal malignant
neoplasm in Japan. The mainstay of drug treatment for
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metastatic CRC for more than 40 years has been 3-
fluorouvracil (5-FU). Protracted continuous infusion of 5-FU
was initially proposed by Lokich et al.,! and a recent meta-
analysis comparing continuous infusion of 5-FU with bolus
injection found that the patients with protracted infusional
therapy had a higher response rate and longer survival,
Furthermore, prolonged exposure to stable levels of 5-FU
reduced the associated hematologic toxicity,” Although re-
cent clinical trials of combination therapy with irinotecan or
oxaliplatin have demonstrated improved survival, 5-FU re-
mains one of the most important drugs for the treatment of
metastatic CRC.

Various clinical variables, including performance status
{PS), lactate dehydrogenase (LDH), alkaline phosphatase
(ALP), white blood cell (WBC) count, hemoglobin level,
histologic grade, and tumor markers such as carc-
inoembryonic antigen (CEA) are recognized prognostic
factors in advanced CRC.>* Kohne et al.” reported that PS,
WBC count, ALP, and the number of metastatic sites were
useful clinical predictors of survival in a large series of
patients who received 5-FU-based treatment for CRC.

Thymidylate synthase (TS}, the primary intracelular tar-
get enzyme for the fluoropyrimidine class of chemothera-
peutic agenis, has heen studied as a prognostic marker of
fluoropyrimidine-based therapy.” To our knowledge, how-
ever, no study has evaluated whether TS is related to sur-
vival independently of recognized prognostic factors in
advanced CRC.

In the present investigation, we retrospectively exam-
ined the prognostic significance of TS expression and other
clinical variables in 57 patients with metastatic CRC who
received protracted venous infusions of 5-FU.

Patients and methods

Patients

Fifty-seven patients with metastatic CRC who received
protracted venous infusions of 5-FU between Janoary and

—181—



December 1998 at the National Cancer Center Hospital
were studied retrospectively. All patients had (1) metastatic
or relapsed CRC, confirmed pathologically; (2) PS (Eastern
Cooperative Oncology Group) of 0 10 3; (3) received none
or one previous course of chemotherapy; (4) no severe co-
existent disease; and (5) available tumor samples.

Trealment

Allpatients received 5-FU intravenously al a dose of 200 to
250 mg/m’ daily. The drug was delivered through a central
venous catheter connected to a Surefuser A 30-ml dispos-
able pump (balloon infusional pump purchased from Nipro,
Tokyo, Japan) or an ¢lectric ambulatory pump. Treatment
was "discontinued if grade 2 or more severe treatment-
Jimiting toxicity developed, such as mucositis, diarrhea,
hand-foot syndrome, or hematological Loxicily, according to
World Health Organization (WHO) criteria. The infusion
was interrupted until resolution of the toxicity and then
resumed al the same dose. Treatment was terminaled if
progressive disease was confirmed or if the patient refused
to continue therapy.

Response and survival

Tumor response was evaluated according to the WHO cri-
teria in patients with melastatic CRC who had assessable
measurable lesions other than peritoneal and hone metusta-
sis. Overall survival time was measured from the date of the
initial treatment until the lime of the last follow-up visit or
death.

I'S staining

Immunohistochemical studies were performed by the avi-
din-biotin complex immunaperoxidase technique. Paraffin-
embedded tissue was cut into 4-pm-thick sections. The
specimens of 44 primary tumors and 13 liver metastases
resected from 37 patients with advanced CRC were ana-
lyzed immunohistochemicallv. After deparaffinization in
xylene, the sections were hydrated through a scries of
graded alcohols and distilled water. Slides of the sections
were placed in methanol containing 0.3% hydrogen peroxi-
dase for 20min at room lemperature to block endogenous
peroxidase aclivity.

The slides were then immersed in Hmmol] citrate
buffer, pH 6.0, autoclaved at 1217°C for 15 min, and cooled at
room temperature for 20min. After the sections were incu-
bated with normal horse serum (Vector, Burlingame, CA,
USA) for 30min Lo block nonspecific antibody binding sites,
primary antibody was applicd, and the scetions were incu-
bated overnight at 4°C in a high-humidity chamber. The
primary antibody used for immunohistochemical analysis
was anti-human TS polyclonal antibody.” After three
washes with phosphate-bultered saline (PBS), the slides
wese incubated with a 1:200 dilution of biotinylated horse
anti-mouse/anti-rabbit [gG o (Vector) for 30min, washed
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three times with PBS, and incubated with avidin-biotin-
peroxidase complex (Vector) for 60min. Peroxidase stain-
ing was performed for 3-5min, using a solution of
3,3'-diaminobenzidine tetrahydrochloride in Tris-buffered
saline (TBS) containing 0.01% hydrogen peroxide. The sec-
tions were counterstained with Mayer’s hematoxylin for
10s, dehydrated in a series of ethanol, cleared in xylene, and
mounted under a cover slip with a permanent mounting
medivm. Sections known to stain positively were included
in cach run as posilive controls. Negative control sections
were processed without the primary antibody.

All samples were read blindly. TS expression was quan-
tified according to a visual grading system based on the
intensity of staining and was arbitrarily classified into high
and low groups according to the visual grading system.”
The highest staining intensity tound in 2 tumor was used
for classification. The agreement of TS intensity scoring
reached by two independent observers was greater thun
90%. When there was disagreement, intensity was deler-
mined by consensus.

Statistical analysis

The x° test, Fisher's exact test, and Student’s t-test were
used 1o compare clinicopathologic features, including low
and high TS expression. Survival was cstimated by the
Kaplan-Meier method, and statistical differences were de-
termined by the log-rank test. The variables included in
univariate survival analysis were PS, ALP, WBC count,
number of metastatic sites, and TS expression. Multivariate
analysis was performed using Cox’s proportional-hazards
modei. All calculations were performed with the use of the
Stat View J-5.0 statistical software package (SAS Instilute,
Cary, NC, USA). P values of L05 or less were regarded as
significant.

Results

Included in the present study were 57 patients with a me-
dian age of 59 years. Twenty-four patients had received
prior chemotherapy. Twelve patients had been treated
with hepatic arterial infusion of 5-F1), 8 patients with oral
fluoropyrimidines such as uracil/tegafur or 5'-deoxy-5-
fluorouridine, and 4 patients with 5-FU and irinotecan. TS
expression was High in 25 tumors {44%) and low in 32
tumors (56%). The relation between clinicopathologic
features and TS expression is summarized in Table 1. No
significant differences in clinicopathologic features were
found between paticnts with low and those with high
TS expression.

‘The median treatment period in the 57 patients was 169
days (range, 28-1269 days). There was no treatment-related
death. Fifty-three patients were assessable for response Lo
chemotherapy. An objective response was seen in 16 of the
53 palients with assessable disease (30%; 95% confidence
interval, 22%-38%), including 2 (4%) complete responses.
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Table 1. Relation between clinicopathologic fealures and thywmidylate synthase (I'S) expression

No. of patients f Value
TS high TS low
(n = 25) {n : 32)
Age (years) .83
<26l i4 7
=60 11 15
Sex 0.90
Male 16 21
Female 9 1
Location of tumor 0.49
Colon 15 22
Rectum 10 10
LECOG performance status 0.59
Oorl 18 25
20r3 7 7
Tumor dilferentialion (LYo
Adenocarcinoma
Wel] i2 15
Moderately 2 16
Poorly i
Tumor sample 0.35
Primary tumor 21 23
Liver 4 4
Number of metastatic sites 0.27
1 13 12
22 12 20
No, of prior chemaotherapy regimens 0.17
0 17 16
1 h] 16
WEBC count (per mm’) 0.087
210600 18 2
#0000 7 3
ALP (QLHY 0.55
- 300 9 - 14
2300 16 18

LECOG. Bastern Cooperative Oncology Grroup

‘The median survival time (MST) for all patients was 365
days; 1- and 2-vear survival rates were 54% and 25%, re-
spectively. Survival curves for the patients with low '1'S ex-
pression and those with high TS expression are shown in
Fig. 1. There was a significant difference between the two
groups; ihe MST was 553 days in the patients with low TS
expression and 237 days in those with high TS expression (£
~ (LOD13). We investigated for a correlation between TS
expresston and the response to protracted venous infusion
of 5-FU; however, TS expression did not significantly cor-
relate with the clinical response to this treaiment. The re-
sponse rates were 37% (11/30) in the low-1S group and
22% (5/23) in the high-TS group (P - (0.366).

Five variables were included in the univariate analysis 1o
determine their relation to survival. Significant predictors
of poor survival were high TS expression, an ALP level
of 300IUA or higher, a PS of 2 or 3, and a WBC counl of
H0MYmm* or higher.

The [our variables significantly related to survival on
univariate analysis were entered in multivariate regression

1
3
&
£ 6
=
Z
g . P=0.0015
7]
2
0
T T T T T T T T T
0 400 800 1200 1600
Time {days)

Fig. L. Survival amd the expression of thymidylate synthase (15). Cu-
mulative Kaplan-Meier survival curves according 1o TS expression in
57 patients with metastatic colorectal cuncer (CRC) wha received pro-
tracted venous infusions of S-fluorouracil (FU)
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‘Table 2. Univariate ard multivariate analyses of possible prognostic factors for survival

Variable Univariate analysis Multivariate analysis
P Vale HR 95% (1 P Value

TS expression

lLow 1

Iigh 0.00135 297 1.45 6.08 0.0028
ALP

< 300100 H

2300101 0.0037 226 1.11 -4.61 0.025
Number of metastatic sites

1

£2 0.060
PS

Oor i 1

203 0.0073 1.60 077 3.30 0.21
WBC (per mm")

210000 1

= 1000 0.0001 1.46 0.57 373 (.43

HR, hazard ratio: 95% CL 95% conlidence interval: 1S, thymidylate synthase

analysis, using the Cox proportional-hazards model. TS ex.
pression and ALP level were tound to be independent and
significant predictors of survival in the Cox model (hazard
ratios, 2.97 and 2.26, respectively; Tabte 2).

Discussion

The clinical significance of 15 expression in surgically
resected tissue specimens was examined in 57 paticnts with
metastatic CRC who received protracted venous inlusions
of 5-FU. Our resulis showed that the MST of patients with
low TS expression was longer than that in patients with high
TS expression. Moreover, multivariate analysis demon-
strated that the intensity of TS expression was an indepen-
dent (and the strongest) prognostic facior.

A number of prognostic factors have been linked 1o the
outcome of 5-FU-based chemolherapy in patients with
metastatic CRC. Previous studies have shown that PS is one
of the most significant predictors of survival.”'" ™ Other
prognostic factors are also associated with the outcome of
metastatic CRC, including LIDH,” ALP,® WBC count,’™
serum albumin level,” " hemoglobin level,™ pathological
grade,” CEA,”""" and number of metastatic sites.” Kéhne
et al.” reported that PS, WBC count, ALP, and number of
melastatic sites were useful clinical predictors of survival in
3825 patients given 5-FlU-based trealment for metastalic
CRC. Thus, we mcluded these four clinical variables in our
multivariate maodel.

Many studies have attempted to identify new biochemi-
cal and molecular predictors of survival, such as 1S, P53,
and  dibydropyrimidine dehydrogenase (DPD). Among
these biochemical markers, TS has been demonsirated in
several studies 1o be a potentially valuable prognostic
marker of the response to 5-FU-based chemotherapy.™ ™
To our knowledge, no previous study has examined

whether 18 is an independent prognostic factor, unaffected
by established common c¢linical predictors of survival in
advanced CRC. New molecular or biological markers
shonld be validated against established clinical variables.
We found that high TS expression was a potent predictor of
shorter survival on univarizte analysis and an independent
proghostic factor on multivariate analysis.

Alihough TS expression did not significanily correlate
with the clinical response, responders were seen more often
among the patients with low 'I'S expression compared with

“those with high TS expression, i.e., 37% (11/30) in the low-

TS group and 22% (5/23) in the high- TS group. Qur study
was not a randomized trial, but a retrospective study. Thus,
small sample size and some selection biases in the present
population may have contributed 1o the outcome; however,
low-TS cancer may be slow-growing and biologically less
malignan compared with high-TS cancer, regardless of the
presence of 5.FU infusion therapy.

*In conclusion, our resulis showed that high TS expres-
ston in (umor tissue was an independent prognostic factor in
patients with mertastatic CRC who received protracted
venous infusions of 5-FLUL
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Abstract

Background. A combination of irinotecan 123 mg/ay’, 5-
fluorouracit  (5-FUJ) 500mg/im®, and leucovorin (L)
20mg/m® (Saltz regimen; lreatment on days 1, 8, 15, and
22 every 6 weeks) is widely used for the treaiment of
metastatic colorectal cancer. A modified schedule with
chemotherapy on days | and 8 of a 21 -day cycle was recom-
mended in 2001 because of early treatment-related mortal-
ity. We conducled a phasc 1T study of this modified Saliz
regimen as first-line therapy in Japanese patients with meta-
static colorectal cancer to assess the maximum tolerated
dose (MTD) and the recommended dose of 53-FU when
given with fixed doses of {-LV and irinotecan, and to evalu-
ate the efficacy and the feasibility of this regimen.
Methods, Trinotecan, 5-FU, and [-LV were administered on
days 1 and 8 of a 21-day cycle. Irinotecan 100mg/m” was
given intravenously over the course of 90min on day 1,
followed by I-LV 10mg/m’, and then 5-FU. The dose of §-
FU was escalaled [rom 400mg/m® (level 1) to S00mg/m’
(level 2). If neither level met the enteria for the MTID, the
recommended dose was defined as level 2, and dose escala-
tion was disconlinued, because the maximum approved
weekly dose of irinotecan alone in Japan is 100mg/m’
and the dose of 5-FU in the original Saliz regimen was
500 mg/nr’.

Results, One patient had grade 4 neutropenia with fever al
level 1, and four patients had grade 3 neutropenia at level 2.
There was no treatment-related death. Level 2 did not meet
the criteria for the MTD. The relative dose intensities ol the
first five eycles were 91% for both 5-FU and irinolecan at
level | and 8% for 3 FU and 93% for irinolecan at level 2,

A Goto - Y. Yamada (2} - A Hosokawa - L Pha - T Arai-
T. Hamaguchi « K. Muro - Y. Shimada - K. Shirao
Gastrointestinal Oncotogy ivision, National Cancer Center
Hospital, 5-1-1 Tsukygi. Choo-ku. Tokyo 1040045, Japan

Tel.  81-3-3542-2511: Fax @ 81-3-3542-3815

c-mail: yavamada@nee go.jp

I'he response rates were 58% for all patients, and 69% for
patients at level 2,

Conclusion. Our results confirm that the modified Saltz
regimen is safe and eificacious for Japanesc patients. The
recommended doses for phase [T studies are irinotecan
0 mg/m®, 5-FU 500mg/n?, and I-LV 10mg/nt’.

Key words Colorectal cancer - 5-Fluorouracil + [rinotecan -
I-Leucovorin - Phase VI study

Introduction

A combination of 5-fuorouracil (5-FU) and leucovorin
{LV), the standard first-line therapy for advanced colorectal
cancer for two decades, has a response rate of only 23%
and o median survival time (MST) of 11.5 months.
frinotecan is a potent inhibitor of topoisomerase [. [n ran-
domized phase I trials, irinotecan extended survival
significantly as compared with best supporlive care or
5-FU infusion when given as second-line therapy.” More-
over, two other randomized phase LI trials showed that a
combination of irinotecan, 5-FU, and LV had higher re-
sponse rates, 4 longer time to progression (T1T}, and betier
overall survival than did 5-FU/LYV therapy.” The MST in
patients who received 1his three-drug therapy was 14.8-17.4
months,

This three-drug regimen was designated one of the stan-
dard first-line treatments for metastatic colorectal cancer in
the Uniled States and Europe. However, patients who re-
ceived a combination of irinotecan, bolus 5-FU, and LV had
a three fold higher rate of carly treatment-related mortalily
(2.5%-3.5%) from gastrointestinal toxicity or thrombo-
cmbolic evenls compared with patients who received
5-FU/LVY or oxaliplatin-based regimens (0.8%-1.1%) in
subscquent phase 111 trials (Cancer and Leukemia Group B
protoco] C8Y803 and North Center Cancer Treatment
Group protocol NY741).°

Irinotecan  125mg/m’, 5-FU  500mg/m’, and LV
20mg/m’ are given on days 1, 8, 15, and 22 every 6 weeks in
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the original Sallz regimen. In 2001, several investigators
yuestioned how many patients received the Salz regimen
without dose reductions. The percentages of patients given
irinotecan, 5-FU, and LV therapy who received the recom-
mended doses of irinotecan and 5-FU were as follows: 89%
and 88% on day 8, 64% and 64% on day 15, and 45% and
45% on day 22 of cycle 1;47% and 48% on day | of cvele 2;
and 42% and 41% on day | of cycle 3.7 Subsequently,
Elfring et al.” reported, in a United States study, phase [
that paticnts received median doses of 418mg/m’ of
irinotecan  and  1602mg/m® of 5-FU in. the original
Saltz regimen’ during the first cyele. Knight et al’ recom-
mended that the treatment schedule be modified to days |
and 8 of a 21-day cycle, or that the initial dosage of cycle |
be revised to irinotecan 100 mg/m’, 5-FU 400 mg/m®, and LV
20mgim’. However, (he feasibility of these modified regi-
mens has not been studied in Japan, and many patients with
colorectal cancer continue to receive 5-FU/1-LV as first-line
therapy.

The present phase [/ study was designed to evaluate
the safety and efficacy of a modified Saltz regimen
(treatment on days I and 8 of a 2[-day cycle) and 10 deter-
mine the recommended dose (RD) of irinotecan in combi-
nation with 5-FU/I-LV in Japanese patients with colorectal
caneer,

Patients and methods
Eligibilily

Eligible patients had histologically confirmed metastatic
colorectal adenocarcinoma with measurable discase, de-
fined as the presence of at least one index lesion able 10 be
measured on computed tomographic (C1) scans. Other
eligibility criteria included age between 20 and 75 years;
Easiern Cooperalive Group (ECOG) performance status
ol 0-2; adequate baseline bone marrow {white blood cell
{WBC) count between 4000 and 12000/l and platelets
more than 100000/4l), suitable hepatic function (serum
hilirubin level, 1.1 mg/d] or less, and serum asparlate ami-

notransferase and alanine aminotransferase 100U/ or less), -

and suitable renal function (serum creatinine level, 1.2mg/
dl or less); and the ability o orally ingest food and liguids.
Patients who had received prior irinotecan, bolus 5-FU
therapy, or pelvic radiotherapy were excluded. Patients
could have previously reccived adjuvant fluoropyrimidine-
based chemotherapy, provided that such therapy had been
terminated at least 4 weeks before study entry. Patients
were also excluded if they had severe pleural effusion, as-
cites, diarrhea, uncontrolled infection, symptomatic brain
metastases, bowel obstruction, or a high risk of a poor
outconte  because of concomitant uncontrollable non-
malignant disease, such as diabeles, cardiac failure, or renal
failure. Pregnant or breast-feeding women were also ex-
cluded. This study was approved by the institutional review
board. All patients gave written informed -consent hefore
enrollment.
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Treatment plan and dose escalation

Eligible patients received the following regimen: irinotecan
100mg/m® by 90-min intravenous infusion; ‘ollowed by
LV 10mg/m?, administered over the course of 15min; and
5-FU, given by bolus intravenous injection after /-LV.
‘The three drugs were given on days | and 8 of a 21 day
cycle. 5-FU was given at a dose of 40)mg/m’ for level | or
500mg/m’ for level 2. All patients routinely received 3 mg of
granisetron plus 8mg dexamethasone before the irinotecan.
Treatment continued until disease progression, unaccept-
able toxicity, or patient refusal.

Dose-limiting toxicity (DLT) was defined as any of the
following findings during cyele ' or 20 grade 3 non-
hematologic 1oxicity other than nausea, vomiting, anorexia,
fatigue, and hyponatremia; grade 4 leukopenia lasting for 5
days; grade 3 febrile neutropenia; grade 4 thrombocylope-
nia or grade 3 thrombocytopenia with hemorrhage; a WBC
count of less than 3000/u; a platelet count of less than
100:000/u, or non-hematologic toxicity of grade 2 or higher
on day 22, requiring treatmeni to be discontinued for at
least 8 days. Patient cohorts comprised a minimum of three
patients for cach dosc level. If all three patients at level 1
completed two cycles of treatment without DLT, the next
three patients were enlered at level 2. If one of the three
paticnts had DLT, three additional patients were recruited
at the same dose level. [f two of three or three of six patients
had DLT, the maximum tolerated dose (M1} was defined
as the dose level given {o this cohort, Dose reduction was
not permitted during the first two eyeles. [f DLT occurred at
level 1, the dose of irinotecan was reduced to 75 mg/m’ from
cycle 3 onward. The RID was defined as the dose one level
below the MTD. If neither level 1 nor fevel 2 met the
criteria for the MTD, the RD was defined as level 2, and
dose escalation was discontinued, because the maximum
approved weekly dose of irinotecan alone in Japan is
[00mg/m® and the dose of 5-FU ia the original Salz
regimen was 500 mg/nr’. After determination of the R1D, 14
patients were additionally enrolled (o confirm tolerability.

Patient evaluation

Toxicity was assessed according the National Cancer Insti-
tute common toxicity criteria (NCI-CTC), version 2.0."
Pretreatment evaluation included a clinical examination,
complete blood cell count (CBC), and chemistry profile,
During treatment, toxicity was assessed weekly during evele
I and on days 1 and & of subsequent eycles.

‘Dose intensity was caleulated by dividing the total dose
received by the patient by the tolal duration of treatment,
expressed in weeks. Relative dose intensity was caleulated
by dividing the delivered dose intensity by the dose inlen-
sity planned according to protocol. Dose intensily was
deflined within a maximum of five cyvcles {or cach patient.

The responses of assessable discase sites were evaluated
according 10 the New guidelines (o evaluate the response 16
treatment in solid wmors (RECIST).  Assessable lesions
were reassessed every § weeks by CT scanning,
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Results
Patient characteristics

A lotal of 20 patients were enrolled between January and
October 2002 at the National Cancer Center Hospital.
Table 1 shows the baseline characteristics of the patients.
Only | patient had received adjuvant therapy with an oral
Nuoropyrimidine derivative | month before study entry.

There was a deviation from the protocol in one patient,
who withdrew his consent during therapy. This patient had
received a lower anterior resection for primary rectal cancer
and had continuous mild anal bleeding. After cyvcle 1, he
requested 10 be transferred to another other hospital for
{reatment of the anal bleeding and refused to continue
chemotherapy {not considered DLT).

DLT and R

Nine patients (six at level 1 und three at level 2) received at
least two cyveles of treatment for dose-finding. Adverse
evenls occurring during the first two cyeles of trealment,
used Lo estimate the M1, are shown in Tables 2 and 3.

Table 1. Patient characteristics

No. ol paticms 20
Male/female 15/5
Performance status { FCOCG) 041 1773
Age (years)

Median 0l

Range 327
Primary site

Revlium 10

Colon 10
Nao ol metastatic sites 17243 14:5/1
Muetastatic sines

Lung 10

Eiver Y

Lymph nodes )

Peritoneym 2

Pleura i
Previous freaiment

Adpevant oral Huoropyrimicine 1

None 19

ECOG. Fastern Cooperative Group

Table 2. Hematologic toxicity in the fits two cycles

Three patients were treated at level | with 5-FU 400 mgim’,
One of these paticnts had grade 4 heutropenia with fever on
day 15 of eyele 1. This patient was a 54-year-old woman with
multiple Jung melastases and a performance status of 0. The
results of physical examination, CBC, und chemistry profile
were normal al entry, although the serum tofal bilirubin
level 2 weeks before entry (1.2mg/dl) had been slightly
above the upper mit of normal. Chemolherapy was not
given Lo this patient on day 8 of evele 1 because of neutro
penia, She received antibiotics and granulocyte colony-
stimulating [actor [or the remainder ol cyele 1. All adverse
events resolved by day | of cyele 2, and the chemotherapy
was resumed. However, the patient had grade 2 diarrhea on
dayv 8 and grade 2 neutropenia on day 15 of cyele 2. indical-
ing inability to tolerate irinolecan in combination with 3-FU
and -LV. Bolus 5-FU and /-LV were therelore given subse-
quently. Three additional patients were then assigned 1o
receive fevel 1. The other five of the six paticnts given level
L completed two cycles of trealment without severce Loxicity.

The three paticnts who inilially received level 2 [5-FU
S(Ingfm") had no DLT. Level 2 was therelore designated
as the RD. Eleven other patients received level 2 to confirm
adverse events and clficacy. One of these patients had mod-
crate hepatie dyslunction, probably related fo a nutritional
supplement. In this patient, treatment scheduled for day
1 ol cyele 2 was postponed Tor 6 weeks., Apart from this
deviation from-protocol, no DLT oceurred in any of the 14
palients given Jevel 2.

Toxicity

Toxicity was recorded for all patients who reecived one 1o
five eveles of chemotherapy (lotal. 75 eyeles) ( Fable 4). The
most commaon tvpe of hematologic toxicity was neotrope:
nia.- Al grade neutropenia and grade 3/4 neolropenia. re-
spectively, oceurred in 42 (56% Y and 7 (9% of the 75 cycles
administered. The hemoglobin level deercased slightly in
61 (81%) of the 75 cyeles, with no grade 34 anemia. The
hascline hemoglobin leved in nearly all patients was grade |
o1 the Jower limit of normal before the start of treatment.
Thrombocytopenia did not oceur in any cvete.

The most frequent type of non-hematologic toxicity was
fatigue. Grade 172 [atigue occurred in 45 (60%) of 75 cyeles;
no grade 3/4 fatigue was reported. Anorexia oceurred in 24

Grades 304 (%)

Giracle Grade 2 Grade 3 ° Grade 4
Lesel L (e ®)
Leukopenia 1 2 1 0 i’
Neuteopenia 2 ¢] 0 1 17
Hemogiobin decrease 4 1 0 0 U
Ihrosmbocytopenia 0 ¢] 0 0 4]
Lesel 20 1)
Lcukopenia 5 1 2 0 14
Neutropenia 1 3 4 0 29
I emogkohin decrease 10 1 U} U 0
Lhrambecytopenii 1 1] V] 3] 0
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(32%) and nausea in 22 (29%) of 75 cycles. Grade 1/2 mild
diarrhea developed in 18 (24%) of 75 cyeles. Stomalitis
occurred 1o 8 (11%) of 75 cycles. Infection, with grade
4 neutropeniy, occurred in 1 of 75 cyeles. There was no
treaiment-related mortality. No patient who received up 1o
five cycles of chemotherapy had to be hospitalized because
of drug adverse reactions.

Dose intensity

Dose reduction was not required in any patient beeause of
adverse events. At level 1, treatment had 1o be delayed for
at teast 1 week one time during five eyeles in 3 of 6 patients,
and | patient with DLT could not reeeive chemotherapy on

Table 3. Nonhematologic 1oxicity in the first two eyeles
Grade | Grade 2 Grrade 3. 4

Loevel Ui 6)

- Anorexia 4 0 0
Niusea 1 i) t)
Vamiting 0 ] 0
Diarrhea 1 1 0
Stomatitis 1 0 ]
Fatigue 4 0 s}

fevel2(n 14)

Anrexia 3 2 0
Niusen 14 ] 0
Vomiling 1 0 1)
Diarrhea 3 1 [i]
Stomatitis 2 0 0
Iatigue 10 0 1]

Fable 4. Toxicity in all 75 cycles

Cirade 3 Cirade 4 All prades (%)
Anorexia 0 3] 24 (32)
Niusva \] i} 22 (2N
Vamiting 0 0 4(5
Iisirhea [}] 0 18 ¢24)
Stonatitis 1] ¢} g1
Fatigue 0 ] 15 {60
Fehrile neutropenia 1 . 0 2(3
Leukopenia 2 0 BN
Neulropenia 6 1 42 (36)
Hemaoglobin decrease i} 1) 6l (81}
Fhrombocytopenia i 0 00
Elevation of AST 0 {1 LD
Lilevation of AL 0 0 1 (1)

AST. aspariate aminotrimsferise; AT, alanine aminotransterase

Table 5. Response rates
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day 8 of eyele 1, The total number of delayed cycles was 3 of
16 (19%). At level 2, treatment had to be delayed for |
week at least one time in 9 of the 13 patients who received
up o five ¢ycles of chemotherapy, and 1 patient did not
receive treatment on day 8 of eyele 5 because of fatigue. The
Lotal number of delayed cveles was 17 0f 62 (27%). During
five cycles al level I, the mean dose intensities (Dis) of 5-
Fll and irinotecan were 242mg/m’ per week and 61 mg/m’
per week, respectively. The relative DI was 91% of the
initial dose for both drugs. During the lirst five cycles at
tevel 2, the mean Dis of 5-FU and irinoteean were 287mg/
m’ per week and 62 mg/m’ per week, and the relative DIs at
level 2 were 86% and 93%. respectively.

Elficacy

Response rates are shown in Table 5. Response was evalu-
aied in 19 of 20 patients (excluding 1 patient in whom the
tumor was not assessed after treatment, because of transfer
to another hospital before evaluation of response). Two of
6 palients had a partial response at level | (33%). At level
2,9 of 13 patients (69%) responded to treatment. The over-
all response raic was 58%. As of the time of this wiiting, all
patients who received level 1, and 8 of the 13 patients who
received level 2 had disease progression. The median TP
al the RD was 7.8 months,

Discussion

irinotecan with 5-FU and LV has been shown o be effec
live for metastatic coloreetal cancer in large randomized
phase {11 trials.”” This three-drug regimen is considered
first-line treatment in western countries. However, toxicity
associated with the original Saliz regimen (recommending
trealment on days 1, 8, 15, and 22 cvery 6 weeks) ofien
requires dosage modifications to deerease dose intensity.
Treatment for metastatic colorectal cancer must be sale
and provide adequate tumor control. We therefore per-
formed a phase [/IT study 10 evaluate the safely and ¢lficacy
of a modified Saltz regimen and to confirm starting dose
levels for Japanese patients with colorectal cancer. The
MTL) was not reached because the maximum approved
weekly dose of irinotecan in Japan is Hmg/nv., We
estimated level 2 (irinotecan [00mg/m’ with 5-FU S00mg/
m® and [-LV 10mg/m’) to be the RD. In practice, the admin-
istered weekly dose of irinotecan may slightly exceed
100mg/nT in some patients given our RID. However,

CR PR S

P> NI Conftrmed response rate
Overall (1 1Y) 0 11 3 4 1 58%
bevel I (n 6] 0 2 ! 3 0 3%
Level2 (a0 13) { 9 2 1 { 9%,

CR,complete response: PR_partial response; S, stable disease: PLY. progrossive discase; Ni- not

cvalaated
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125mg/my’ or 150mg/m’ of irinotecan weekly would prob-
ably result in decreased dose intensity due to severe adverse
events. Therefore, we firmly believe that our RD is ad-
equate for Japanese patients.

In our study, only one patient had grade 3 febrile neutro-
penia as the DLT. This paticnt had a slightly abnormal
bilirubin level 1 week before study entry. The investigator
in charge enrolled this patient because the serum bilirubin
leve! had returned to normal at the time of entry. Knight
et al.” analyzed predictors of toxicily in patients given the
original Saltz regimen. Their logistic regression analysis
showed that only an elevated bilirubin level predicled a
higher incidence of grade 4 neutropenia (£ - 0.03). They
concluded that dose attenuation was most rapid in patients
wilh performance status 2 and abnormal baseline bilirubin.
In patients with mildly elevated bilirubin levels, systemic
exposure to irinotecan and SN-38 increases the levels
considerably, because the pharmacokinetics of irinolecan
depend on liver function; dose reduction is therelore re-
quired.” " Wasserman et al.” reported that patients with
Githert’s syndrome were at increased risk for irinolecan-
related toxicity because of deficient UGT™].1 activity. We
recommend that treatment with irinotecan js started at a
dose of 108mg/m’ in palients with good performance status
and normal  bilirubin levels. The dose should be
reduced in patients with abnormal bilirubin levels.

The most common loxic effect in our study was fatigue,
reported i 45 of 75 cycles ineligible paticnts receiving up to
five cvcles cach. Although not severe, laligue was a major
canse of delaved treatment and occurved frequently after
three cycles of chemotherapy. When required, treatment
was discontinucd for at least | week in patients with fatigue.,
This rest led Lo recovery in nearly all patients. Postpone-
menl of subsequent cveles of chemotherapy also promoted
tecovery from nausca and anorexia, lwo other common
loxic effects. Neutropenia was another important reason for
delaying treatment, and occurred in 42 of 75 cycles, includ-
ing 7 with grade 3/4 neutropenia. Excluding the patient with
DLT, ncutropenia usually did not resolve after 1 week of
rest. At the RD, the mean absolute Dis of 5-FU and
irinotecan were 287 mg/m’ per week and 62 mg/m® per week,
and the refative 1Ms were 86% and 93%, respectively. Dif-
ferences between the scheduoled and administered doses
were caused by lemporary discontinuation of treatment and
dose reduction. On the basis of our experience, we recom-
menrd that treatinent be suspended for at least 1 week in
patients with adverse events.

Our regimen was highly active, with a response rate of
69% in patients receiving the R1. Qur overall response rale
of 58% is similar (o that in previous studies of irinotecan
with 5-FU and LV. We conclude that + combination of

irinotecan, 5-FU, and LV is sale, effective, and clinically
feasible, and this regimen could be one of the standard first-
line treatments for metastatic colorectal cancer in Japan.
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