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Table 1. Patient characteristics

Characteristic Number of patients (N = 124)
Median age, years (range) 63 (23-79)

Gender Male/female 74/50
Performance status 0-1/2 111713

Pathology Wel or mod/por 113/11

Peritoneal metastasis Yes/no 26/98

Liver metastasis Yes/no 69/55
Metastatic sites 1-2/> 3 99/25

First-line treatment FOLFOX/FOLFOX+BV 107/17
Response to first-line FOLFOX CR/PR/SD/PD 0/54/47/23

PFS of first-line FOLFOX < 6 months/> 6 months 49175

Cause of oxaliplatin discontinuation Disease progression/other 65/59
Leukocyte count (/L) < 8x10%= 8x10° - 110/14

ALP (IU/L) < 400/= 400 70/54

LDH (IU/L) < 400/= 400 98/26

CEA (ng/mb) < 500/> 500 110714
Abbreviations: ALP = alkaline phosphatasé CEA = carcinoembryonic antigen; CR = cdmplete response; LDH = lactate dehydrogenase; mod = moderately
differentiated adenccarcinoma; PD = progressive disease; PFS = progressuon-free survival; por = poorly dlfferentlated adenocarcinoma; PR = partial response;
SD = stable disease; wel = well-differentiated adenacarcinoma.

A multivariate prognostic model was
constructed by incorporating all 5 prognos-
tic factors, and patients were categorized
into 3 risk groups: patients without any
prognostic factors (low-risk, n = 55), pa-
tients with 1 prognostic factor (intermedi-
ate-risk, n = 32), and patients with 2 or
more prognostic factors (high-risk, n = 37).
Overall survival from initiation of second-
line chemotherapy was 23.5 months (95%
Cl, 18.7-not reached), 14.6 months (95%
Cl, 8.4-19.9), and 5.5 months (95% Cl,
4.2-8.9), respectively (Figure 1).

Significant survival differences among
the 3 risk groups were observed (p <
.001). PFS of second-line chemotherapy of
each risk groups was 6.1 months (95% Cl,
4.1-8.5), 3.4 months (95% Cl, 2.3-5.4),
and 2.6 months (95% Cl, 1.6-2.9), re-
spectively (Figure 2), and significant differ-
ences were observed between each groups
{(p < .001). If we limited the patients who
did not receive anti-EGFR antibody (n =
91), a similar difference in overall survival
was observed in these 3 risk groups (me-
dian 18.8 months vs 14.1months vs 5.0
months, p < .001).

Salvage chemotherapy after disease
progression was performed in 95% (46 of
48 progressed patients) of good-risk pa-
tients, 67% (21 of 31 progressed patients)
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of intermediate-risk patients, and 41% (15
of 36 progressed patients) of high-risk pa-
tients; all between-group differences were
statistically significant (p < .001).

DISCUSSION
In this study, we identified 5 independent
prognostic factors in patients with MCRC
undergoing irinotecan-based second-line
chemotherapy after first-line FOLFOX. Ad-
ditionally, we defined 3 risk groups using
these 5 prognostic factors that significantly
differed in survival rate and probability of
receiving further salvage chemotherapy. To
the best of our knowledge, this is the first
report o evaluate pretreatment clinical
prognostic factors in MCRC patients under-
going second-line therapy. These results
may be useful when selecting the appropri-
ate treatment line for cetuximab.
Cetuximab appears to improve the prog-
nosis of MCRC patients when used in the
third-line setting compared to best support-
ive care alone, and irinotecan plus cetux-
imab has been shown fo result in a higher
response rate in patients with irinotecan-
refractory MCRC (over half of whom also
had oxaliplatin-refractory disease) com-
pared to cetuximab alone.®® In contrast,
the combination of irinotecan plus cetux-
imab did not improve overall survival in the
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second-line setting following first-line ox-
aliplatin-based chemotherapy.”

Based on these results, it may be opti-
mal to use cetuximab in the third-line set-
ting due to its toxicity profile and ability to
restore irinotecan responsiveness even af-
ter irinotecan failure. However, considering
the efficacy of cetuximab in MCRC, oppor-
tunities to administer cetuximab to MCRC
patients, particularly those with wild-type
KRAS disease, should not be missed.%-'2

Our risk classification results suggest
that cetuximab is not required during sec-
ond-line treatment in low-risk patients due
{o their favorable prognosis (almost as long
as first-line treatment [> 20 months]) and
higher probability of receiving salvage che-
motherapy (> 90%). In contrast, it might
be optimal to use cetuximab in the second-
line setting for high-risk patients with wild-
type KRAS disease, to ensure that the op-
portunity to use cetuximab is not lost.

Determination of the optimal treatment
for patients with intermediate-risk disease
is more challenging and should therefore
be conducted on an individual basis. For
example, as PS2 had a significantly higher
HR compared to other prognostic factors,
cetuximab may be appropriate in second-
line treatment of PS2 patients without prog-
nostic factors. Risk classification may also
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Prognestic Factors After Second-Line Chemotherapy

Table 2. Univariate survival analysis
Characteristic Gut-off n HR 95% Gl pvalue
Age (years) <65 50 0.85 0.53-1.36 51
=65 74 ref i
Gender Male 74 051 0.38-0.98 C.04
Female 50 ref
Performance status 0-1 111 ref
2 13 4.2 2.3-7.6 <.001
Pathology Well to'mod 115 ref
Por 9 34 1.7-6.9 .001
Peritoneal metastasis Yes 2 3l 187-51 <.001
No 98 ref L
Liver metastasis Yes 69 137 08621 18
No B5 “ref
Metastatic site lor2 99 _ref :
: =3 25 1.94 1.12-3.36 017 -
Response to FOLFOX Responder 54 ref e
! . Nonresponder 70 1.92 1.18-3.2 ; .008
Cause of oxaliplatin discontinuation Progression 65 2.18 1.36-3.49 ' .001
, Other 59 ref S e
PFS of first-line FOLFOX (months) < 6 months 49 295 181481 <001
i = 6.months 75 ref - :
Leukocyte count (/L) < 8x10° 110 ref i ~
: >8x10° 14 37 1.97-69 <.001
ALP (UL <400 700 ref Do B
k =400 54 181 1:13-2.9 .013
LDH (UL < 400 8 e C s M
- - =400 26 278 161-4:8 <.001.
CEA (ng/mb) < 500 10 et
i ’ =500 1B oo 236 . : 1264 1 : 007 -
Abbrewatlons ALP = alkaline phosphatase CEA = carcmeembryonc antlgen Cl = confidence. m’cerval CR = complete response HR hazard ratlo LDH =
lactate dehydrogenase; mod = moderately differentiated adenocarcinoma; PD = progressive disease; PFS = - progression-free survival; por = poorly :
d;ﬁerentnated adenocarcmoma PR = partlal response ref = reference value SD = stable dvsease wei well dlfferentlated adenocarcmoma :

Table’ 3. 'Multivariate surviVéI anélysiél

95% Gl

Factors - i ‘ i HR pyalue

Performance status 2 e 48 < 001 255102
Pathologic por e 350 002 160-7.96
 Peritoneal met 210 009 120-3.68
LDH > 400 (UL) 205 019 113374
PFS <6 months 180 "';.‘046‘ R 108—3 o1

- discontinuation; leukocyte count; ALP, and CEA.:

1Acljusted by gender, liver metastasns, metastatlc sxtes response to FOLFOX cause of oxahplatm

“Abbreviations: Cl = confidence interval; HR = hazard ratio; LDH = lactate dehydrogenase, 3
met = metastaSIs _PFS = progression-free. sun/lval por.= poorly differentiated adengcarcxnoma. i

be important for designing future clinical
trials evaluating second-line treatment of
MCRC and should be included as a strati-
fying factor considering the significantly dif-
ferent prognosis of each risk group.

This analysis had several methodologic
limitations. First, it was a retrospective co-

September-December 2011

hort design that evaluated the association
between various prognostic factors and
overall survival in patients who received
several irinotecan-containing regimens
(FOLFIRI, irinotecan, and S-1 plus irinote-
can). However, the classification system
used in this study has also proven to be
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similarly useful when patients are stratified
by treatment regimen or bevacizumab use.

Second, the utility of salvage chemo-
therapy other than cetuximab or panitu-
mumab is unknown, as no other treatment
has been demonstrated to prolong the sur-
vival of patients with MCRC. However, the
probability of receiving salvage chemother-
apy in our study suggests the possibility
that patients may have a chance to receive
benefit from third-line chemotherapy, in-
cluding anti-EGFR antibody therapy (in
wild-type KRAS cases).

Third, KRAS status was not evaluated in
all patients, since most of the patients ini-
tiated treatment before the introduction of
cetuximab. As cetuximab should only be
used in patients with wild-type KRAS dis-
ease, KRAS status should be evaluated in
all patients prior to selection of third-line

www.myGCRonline.org
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Figure 1. Overall survival according to risk group. Median overall survival from initiation of second-line
chemotherapy was 23.5 months (95% Cl, 18.7-nct reached) in the low-risk group, 14.6 months (95% Cl,
8.4-19.9) in the intermediate-risk group, and 5.5 months (95% Cl, 4.2-8.9) in the high-risk group.
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Figure 2. Progression free survival according to risk group. Median progression free survival from initiation of
second-line chemotherapy was 6.1 months (95% Cl, 4.1-8.5) in the low-risk group, 3.4 months (95% Cl,
2.3-5.4) in the intermediate-risk group, and 2.6 months (95% ClI, 1.6-2.9) in the high-risk group.

chemotherapy. Finally, the moderate sam-
ple size of this study necessitates confirma-
tion of these results in a large cohort study,
similar to the EPIC study.

In summary, several prognostic factors for
survival after second-line therapy for MCRC

and probability of receiving salvage chemo-
therapy were identified in this study. This risk
classification system might be useful for de-
termining which patients should receive ce-
tuximab in the second-line setting rather than
the third-line setting.
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Induced Nausea and Vomiting Induced by mFOLFOX6 and FOLFIRI
with Advanced Colorectal Cancer: A Retrospective Survey
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Controlling of chemotherapy-induced nausea and vomiting (CINV) is very important for the continuation of
chemotherapy, especially for outpatients. CINV can significantly affect a patient’s quality of life, leading to poor com-
pliance with further chemotherapy treatment. In this retrospective study, we investigated the incidence of CINV induced
by mFOLFOX6 and FOLFIRI in 59 outpatients (32 males and 27 females) with advanced colorectal cancer to evaluate
CINV severity using the Common Terminology Criteria for Adverse Events v.3.0. The incidence of nausea in the female
group receiving FOLFIRI (grade 1: 66.7% and grade 2: 20.0%) was significantly higher than that in the male group
(grade 1: 23.1% and grade 2: 7.7%, p=0.0066) . The incidence of nausea in the younger (<63 years old) group receiv-
ing FOLFIRI (grade 1: 57.1% and grade 2: 28.6%) was significantly higher than that in the older (=63 years old) group
(grade 1: 35.7%, p=0.0031) . Multivariable logistic regression analysis indicated that patients who were female or youn-
ger had a significantly higher incidence of nausea or vomiting than patients who were male or older, respectively, when
treated with FOLFIRI. This suggests that gender (female) and age (younger) are factors predicting poor antiemetic
control in outpatients receiving FOLFIRI, but not those treated with mFOLFOX®6. Information on such predictive fac-
tors should be useful to promote the effectiveness of cancer chemotherapy.

Key words——antiemesis; chemotherapy-induced nausea and vomiting (CINV); FOLFIRI; mFOLFOXG6; age; gender
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IZDOWTH, ZORBRAEZEREICHETLE LD
2, EURTHEEOEBICBODL ZENEETH
3, F, B BRBHORBEYXINEESBEE
MORTELT, kEd5VWEEEENEERELY
I EN TS cisplatin TIHRESD I N TV
BH, PEEEHY ZZICHEINTHDERIZD
W, R BEE M 2R | 3.
FZTHE, PEEERD 27 IZHEINTND
FHANZ DWW TELD - BHOREBRY 207 2{EEBL,
ERfIN k2 £ T 2 BT, HICEr - H
RABPABEIBWTELEHEENTVS
mFOLFOXG6 # % & O* FOLFIRI #ikIZEBH L 7=,
INSDL TP A L EDITET - BRAENAD—
KRIBEROCRBETHWSH, RE0HRTHD
EEYINTN DA, RIERAOREBIZRZ> Ty
3, B BHEORBBEEIIHREY SN TS,
BEFEMNOEFICEAT RGN, FH, Ihs
DI A EEBLZEFENRIC, BFELHEEH
WhEBARESHEIC TR Z2fToRETA, BTO
MREB-ZOTHETS.

V] &

1. MREHF BARSALCY—PIIEERIC
BT, 20006 A25 HMNS2010FE5H25HE

IO RAL R I TR X FpRE & LT 5-HT,
B U Dexa O Rij#¢ 3 % & & mFOLFOX6 %k X3
FOLFIRI # ik % fifT & N7z ST - BRABSAE
BEMBE LR, 22U, HAAAIRESHEOR
F, A A R2HHL T ARBFIINRL ORI
Uk, AHROERICEZD, BHRNALF—
WEZEEZEORBEH/ ZNES 3-26).

2. REHZE LHAREFAODEE (EHK
&, BiEiisk, FAEMBEESG) KOLK - HH
F—=FVU T ERELD, @, 5, Performance
Status (PS), AfHE, KRUEL - BH OB 2 H
ELUMA., L -EHICE L T, Common Ter-
minology Criteria for Adverse Events version 3.0
(CTCAE v. 3.0) iTHEDE, AiEIOFEERN S
4 E O RBER £ TORBEIT DT Grade §1fi 1
REREMH L. B, AEHMPICHERZ 6
EZT, FAEAELICERS NAEREECDNT
FAEL, AIEE TORETHRE UBFIIRAL
7. AEAOBRFEIIDOVTIE, FINCHRBE DR

REB/LZERSEEL .

3. BEENEFOKE  BlL - BHORBE
ORI RO GE & DBy ﬁmﬁ.ﬂ‘% mFOL-
FOX6 # ik % fifT U /= #83% & Of FOLFIRI ¥k & 1
fIUBE LT TITo /. 2 BERICTHRBA
BRI F g OBEE 2 RE L2, ERTFO
R LODEEERVWHEEEES 2D, OPAT
1w I RMiETo . 2B, FEo 2 BEERIZDON
TiL, 2fKOPRIETH oz 63 meHEELL, 63
AR RO 63 Ll EFOD 2 BT THEL 2.

4. WETSAYEENT  Grade Ffliz 20 =B -
Wit o FEBEEE O LRI, 2 Bk T Mann-
Whitney U-test VY, p<0.05 DEHEHREEEL
fZo OPRAT 4 v IR DONW TR IS BIVEE
2008 (A BtASBERT—ER) 2HWTITY,
p<0.05 DBEEAEEL .

5 R

1. BEER HEYR%E Tablel ITRT.
mFOLFOX6 % ik jifT & :1/- & # & FOLFIRI
BN T SN BER L OB THEEYRICEITR
HoNT, EEBRIRNESAMED L.
mFOLFOX6 £ &% U FOLFIRI HED L P A 1T
DWT, Table 227U 7.

2. B0 BHRERIKE  mFOLFOX6 kA
TSN BERTIE, BEOORBEET Grade 1
7345.2% (14/31), Grade 2 733.2% (1/31) TH 0,
W& M- 0> FEBIBERE 1T Grade 143 12.9% (4/31), Grade
27/33.2% (1/31) TdH o7z, FOLFIRI LN HETT
INEBEHTIE, BODORBBEEIT Grade 1 78
46.4% (13/28), Grade 2 7% 14.3% (4/28) TH 0,
& D FEBIEE IS Grade 178 14.3% (4/28), Grade
27533.6% (1/28) THo/-. MEEORITENIIEE
Hounizino/z [Mann-Whitney U test, p=0.1972
(E.L), p=0.8613 (WEMH)].

HlH T EEIC DWW TIE, 5-HT; & Dexa Dl
BEICDWTERIIREEOENIED SN
B3 D 5-HT; 13 1 # T azasetron 10 mg, Z L4
4% Tl granisetron 3 mg, [ U < @i#%# O Dexa |
5HIT16mg, 16T 12mg, FNLUSNTIZ8meg T
Holz. Fiz, {LFEEIEBIZ Dexa I8 12 HiI THE
INTWE,

mFOLFOX6 Bk iEfr S N/ BHEH T, %
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Table 1. Characteristics of Patients
All mFOLFOX6 FOLFIRI
Number of patients 59 31 28
Gender
Male/Female 32/27 19/12 13/15
Age
Median 63 64 63
Range 40—-82 46~82 40-74
Performance status
0/1/2 10/48/1 5/25/1 5/23/0
Number of prior chemotherapy
1/2/3/4/5 11/23/14/5/6 8/9/9/2/3 3/14/5/3/3
Number of cycle
Median 5 4 6
Range 2-33 2-11 2-33
Relative dose intensity
Average 93.1 95.2 90.7
Range 60-100 65-100 60-100
Table 2. Chemotherapy Regimens
Number of patients
Male Female
mFOLFOX6 L-OHP 85 mg/m?, levofolinate 200 mg/m?, 5-FU 400 mg/m?, 4 2
5-FU 2400 mg/m?2, every 2 weeks
mFOLFOX6+BV L-OHP 85 mg/m?, levofolinate 200 mg/m2, 5-FU 400 mg/m?, 15 10
5-FU 2400 mg/m?2, BV 5 or 10 mg/kg, every 2 weeks
FOLFIRI CPT-11 150 mg/m?, levofolinate 200 mg/m?, 5-FU 400 mg/m?2, 2 1
5-FU 2400 mg/m?, every 2 weeks
FOLFIRI+BV CPT-11 150 mg/m?, levofolinate 200 mg/m?, 5-FU 400 mg/m?2, 11 14

5-FU 2400 mg/m?2, BV 5 or 10 mg/kg, every 2 weeks

BV: bevacizumab, CPT-11: irinotecan, L-OHP: oxaliplatin.

EEES D Dexa 55 0 DEH, Grade 1 45 60.0%
(3/5)TH D, {LFEEED Dexa 52 L D5HE,
Grade 1 2742.3% (11/26), Grade 2 /% 3.8% (1/26)
THo. FOLFIRI BENEIT SN LEBEHT
X, fEFEEEO Dexa 550 OF 4, Grade 1
A 14.3% (2/7), Grade 2748 14.3% (2/7) TH VD,
{LFEFEE D Dexa %572 L O, Grade 1 8
52.4% (11/21), Grade 2 78 9.5% QﬂDT@DK
VTR BN T HIEFEIER D Dexa 2 5HEIZ
LAEREEIRED SR 7= [Mann- Whltney U
test, p>>0.9999 (mFOLFOX6), p=0.7498 (FOL-
FIRD]. FFRICIEN THAFEERD Dexa 2 5FH
CEXBRBEHEOENIFED NN .

3. B EHORBHEEICRETHIOZE
mFOLFOX6 #ik TII B L Lt THERARZR

4\\

FOLFIRI % Tl
B E L TH

BHSNBRMN D= (Table 3),
EDOREBFEEIZ D W TN,
BIZEETH oz (Table 3).
4. B BEHORBHEECRETEROZE
mFOLFOX6 # % Tl 63 AR & 63 KL k
HTHERERFRD >N M > /= (Table 3).
FOLFIRI % Tl B - BHOREBEEIZDNT

63 BMATWHHN SR LB B LU TERICERT
H o7~ (Table 3),
5. LU ACRIELDL - BHORR(CEET ZEF

DELEBB KL IADCBIZEL BHO
RBFEE SR R OER & OBESIZ DWW TO YR
T v Z BRI EITY, PR & FROTHKE AR
Uz %45 7/~ (Table 4). FOLFIRI k2B
T, BLRDWTEREMNOA v Xt 17.69 TH
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0, TETORBEENEEIIE N> . RHIZD
WTIRHEER O v XHid 1049 TH O, KHETOHR
BEE NS WERIZS o ENEEEIFED s ah
S7. ERTIET Yy XA 08 THO, HEET
REEENEEIZEN > 2. mFOLFOX6 ¥k Tl
R, FEIC L DEL - EHFEREEORBEEITTE
LRy ARAGIESY

% 3

A, ASRACSEEIC B Rl gk E AN
7z mFOLFOX6 % & Of FOLFIRI ik iz BT B E
DOFEBY 27 FHFICDWT/MNEEERAS BT
ZEINTE.

Table 3. Effects of Gender and Age on Nausea (a) and
Vomiting (b) Induced by mFOLFOX6 or FOLFIRI
(a) Nausea

mFOLFOX6 FOLFIRI
GO0 G1 G2 pvalue GO Gl G2 p value
Male 9 9 1 9 3 1
0.4885 *0.0066
Gender pomale 7 5 0 2 10 3 20
<63 510 0 2 8 4
A 0.1685 *0.0031
£ =63 11 4 1 9 50
(b) Vomiting
mFOLFOX6 FOLFIRI
GO0 G1 G2 pvalue GO Gl G2 p value
Male 16 2 1 21 0
d 0.9999 0.1887
Gender peomale 10 2 0 13 1
<63 123 0 9 4 1
6427 *0.0157
A S w1 Y%7 0 0

GO, G1, G2: Grade 0, Grade 1, Grade 2 (Common Terminology Criteria
for Adverse Events version 3.0). Mann-Whitney U-test. *p<(0.05.

FOLFIRI BEFRMEOEL - BHIZBVWTIER
HHDNIEEZTREA AV AEEDEMN RN
H &I, ASCO A R J > <ol A5 IF 68 F
A RSA VREBEINTVEINEEZZETHHDOT
Ho7Jz. —7F, mFOLFOX6 FFRMEL « lEDFE
BUZ7EFIIDONWTIE, HEETREY RIS
ELHEREH o EHBEEEIEDSNT, D
VWCiZ FOLFIRI & E#72ERIIEED b amo 7z,

mFOLFOX6 % & FOLFIRI %% ORRIZB N
T, WTNBET « BERBIAD—KKRU KA
BELUTEBRT A RIA1 O THRINTWSA,
ARFZE TlZ mFOLFOX6 25— KRIEEICERN INT
WHERINIZEAETHD, BEERITIIBERD
BWIRhot, T, ETAEEETOELD R
HORBRFICDNTIE, SHIIBAMERHETH
S OIFMEL TR, ABFZE TIRERESICE
EOHICHEEEZ T EBEZHH L THEZIT> T
NHEEDRRICKESEEBTLZZILRRBNEERLS
ns.

il ST ERE R I D W T 5-HT; &R Dexa D Rfi#%
EEEDBRZEENRKE LM, 5-HT; KU Dexa ®
A DN TER IR ERDEBEVSED O,
¥ 7z 5-HT; XU\ Dexa O Ri%3E LASL O il b3 45 Hf H
INTWBEFBH o=, BiHRED 5S-HT, 1E 1 5
T azasetron 10 mg, F31LIF Tld granisetron 3 mg
THokh, Ths DEROHEHRIIFNETHS
EMEINTND. Y Gk DO Dexa 7 8mg K0 %
Mol 6 FlDDE 5H, {LFEERIT Dexa YL
INTWERFADDS THTELREBRL T
W, Ewh, R, ROV PAIZmROIERMA 7.
ZODBERBEDOE.LD - BHREBRICKETDHLER

Table 4. Multivariable Logistic Regression Analysis

Relative factor 0dds ratio (95% Confidence Interval) p value
1. mFOLFOXé6
Nausea Gender (Male vs. Female) 0.64 (0.13-3.10) 0.58
Age 0.91 (0.81-1.01) 0.09
Vomiting Gender (Male vs. Female) 1.08 (0.15~7.76) 0.94
Age 0.96 (0.85-1.08) 0.52
2. FOLFIRI
Nausea Gender (Male vs. Female) 17.69 (2.20-142.1) 0.007
Age 0.91 (0.82-1.01) 0.09
Vomiting Gender (Male vs. Female) 10.49 (0.39-284.7) 0.16
Age 0.85 (0.74-0.99) 0.04
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SNBLFREED Dexa B EHEIC K DEL - 1B
HORBFELHEBELEZEZA, BWIED NG
Moz, X517 5-HT; X T Dexa A O HIH-FC D
WT, 59 fF 16 FITUFENIN TV, AR
MIZDOWTIRERTERN =, 16 FOUNFHE
LT, AMZO75IRPS5EEMOCON
AR, B> RURHE ROTFRENENZ 692
ENONTVERIYIOTEE VRERETH
. MEINTWEEEZEDD B 13 FiIMNEL - IR
RBGITHO, 20O IFNKE, 10 FH 63 5%
RETHoz. £oT, ZHSOHMEFINY X7 %
BT 5 LD URIHEAFICHT2EENH -
F2EEEZEL, SEHEBVWHEENEZY R VEFOR
BICEHEELZRTILTWAREWEZEZIONS.

mFOLFOX6 & FOLFIRI 4 5-FU & levofolinate
D PfFAPEEIC, oxaliplatin (L-OHP) XX irinote-
can (CPT-11) ##lAAOEIZL A THS. L-
OHP & CPT-11 13 ASCO OH A RS54 LT THE
EEREEANCOEINTBD, IThETITHRES
NEEL - BEFBFEEIZIRS TS 5. 1012 CPT-11
OFEBEHELT, 7EFINAVIAT5—E%

HET 2 2 LS NTVWDA, BRI E o

N oZB/EKETTIEREL, 7EFIal) U2EK
HHEEL TS, CPT-11IZKDBERIINDE
O BT, FIAAHNT & SR HHR O BRI
FITRhL, 7EFILaY LB HEHEELT
WHATREME S 2 54, ZOEREFEOZEVNIELD
DURAIHFOBENVWIIHEEZRITLTVSONHL
niwn, F7z, INETIRESDNWETEFETE
D BHORRY A NEESERICH D EHES
NTWw5013, EEELRY AT CHEINTNDS
cisplatin TH 367%, MU T I FFRIIMVAKT
$5 L-OHP TIIRAHKO UV RV ETFHNRWH SN
Mol ZOEIIZ, RUEREOS SHBARIT
B, Bl - BHERTEEFHNREZDREHEIVRE S N
i, SR COMICHBREL ZEWERRAE 2T
272D AT, TNTNOHERY X7 I Ui n
VWETHDEEZLNT.
SEOHRHETELORBEENED > /=2 FOL-
FIRI # 5 04cthkd B WIFEERIZH L TIE, #l
HZREEERILL TRLORBEOTHIIBDD I L
MNEETHDEBDND. ASCODHA K51 >
T, PEEREHMTSAARERIZST BHZ

Fpfik & LT, 5-HT; RO Dexa ORiHEH &, #5
BOXTOA FAANREHREL THD,? CPT-11
WEOBERINDBELIIHLT, X504 RA[D 3
HEBREREDTHD I EbRMEINTNS. D £
7z, WIMABEEFERATA RS 2T, PEEET
HHNAREREOA T2 9> &L T, carbopla-
tin, ifosfamide, methotrexate, 7Nz CPT-11 /2 &

ff FIFRF 1213 aprepitant O PFH BHEB I N TS /=
D, SHISICEMBREEZL THERN,
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Abstract Disseminated intravascular coagulation (DIC) is
a complication that may be experienced by patients with
solid tumors. The prognosis of solid tumors with DIC is
much poorer than those without DIC. Although treatment of
the underlying disease is critical for improvement of DIC,
the efficacy and safety of chemotherapy in patients with DIC
associated with colorectal cancer are not clear. A 50-year-
old man with advanced rectal cancer and multiple liver
metastases experienced DIC during third-line treatment with
cetuximab plus irinotecan, following 5-fluorouracil, leuco-
vorin, oxaliplatin (FOLFOX) plus bevacizumab and 5-fluo-
rouracil, leucovorin, and irinotecan (FOLFIRI) plus
bevacizumab. Combination chemotherapy consisting of
FOLFOX plus bevacizumab was reintroduced. Although
platelet and fresh-frozen plasma transfusions were required
daily before chemotherapy, the patient’s laboratory values
improved after two cycles of chemotherapy, without severe
toxicity. The patient was discharged, and FOLFOX plus
bevacizumab has been continued on an outpatient basis
without sign of recuitence of DIC as of December 2010
(4 months after initiation of chemotherapy). This case sug-
gests that reintroduction of combination chemotherapy with
FOLFOX plus bevacizumab is effective and feasible in
patients with colorectal cancer with DIC and that chemo-
therapy may be a treatment option for such patients.
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Introduction

Disseminated intravascular coagulation (DIC) is a fatal
thrombohemorrhagic disorder involving the generation of
intravascular fibrin and the consumption of coagulation
factors and platelets. The resultant clinical condition is
characterized by intravascular coagulation and hemor-
rhage. Underlying diseases causing DIC primarily include
hematological malignancies, infection, sepsis, and trauma.
Patients with solid tumors may also experience DIC during
their clinical course; a frequency of 6.8% has been reported
among 1,117 patients with various solid tumors [1]. The
prognosis of patients with solid tumors complicated by DIC
is much poorer than those without DIC. The frequency and
prognosis of DIC in colorectal cancer is unknown, with
only a few cases reported in the literature [2]. Although
treatment for the underlying disease is critical for
improvement of DIC, the efficacy and safety of chemo-
therapy in patients with DIC associated with colorectal
cancer are not clear, because these patients are ineligible
for clinical trials. Herein we report a case of heavily treated
metastatic rectal cancer with DIC that responded to rein-
troduction of combination chemotherapy with modified
FOLFOX6 (mFOLFOX6; 5-fluorouracil, leucovorin, oxa-
liplatin) plus bevacizumab.

Case presentation

A 50-year-old man with advanced rectal cancer and mul-
tiple liver metastases was referred to our institution in
February 2009. He noticed hematochezia for 1 month, and
colonoscopy showed a rectal tumor that encircled half
the bowel circumference and bled easily. A biopsy
specimen of the rectal tumor showed poorly differentiated
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adenocarcinoma without KRAS mutation, as evaluated by
the Cycleave PCR method. Computed tomography (CT)
revealed multiple metastases in the bilateral lobes of the
liver and a thickness in the rectal wall that reflected the
primary tumor (Fig. la). Because the multiple liver
metastases were apparently unresectable, first-line chemo-
therapy with FOLFOX plus bevacizumab was initiated
(bevacizumab 5 mg/kg, oxaliplatin 85 mg/m>, L-leucovo-
rin 200 mg/mz, infusional 5-FU 2,400 mg/mz, bolus 5-FU
400 mg/mz; biweekly). Although stable disease was ini-
tially maintained, tumor progression was observed after
6 months of chemotherapy (Fig. 1b). Second-line chemo-
therapy with FOLFIRI (5-fluorouracil, leucovorin, irino-
tecan) plus bevacizumab also resulted in stable disease for
approximately 11 months, but the tumor eventually pro-
gressed. Therefore, combination chemotherapy with irino-
tecan and cetuximab was started in July 2010. However,
the patient complained of worsened fatigue and yellow-
colored urine after two cycles of irinotecan plus cetuximab.
He also experienced a small degree of hematochezia sim-
ilar to that present at initial diagnosis. Physical examina-
tion showed icteric conjunctiva, although purpura was not
apparent in his skin. Laboratory data included mark-
edly reduced platelet counts (1.8 x 10%/ul) and increased
total bilirubin (4.5 mg/dl), aspartate transaminase (AST,
91 1U/), alanine transaminase (ALT, 50 IU/1), and alkaline
phosphatase (ALP, 1,427 IU/1). Coagulation tests also
showed abnormal values as follows: prothrombin time/
international normalized ratio (PT-INR), 2.09, fibrin

Fig. 1 a Computed
tomography (CT) scan before
introduction of 5-fluorouracil,
leucovorin, oxaliplatin
(FOLFOX) plus bevacizumab
shows multiple metastases in
the bilateral lobes of the liver.
b CT scan after 11 cycles of
FOLFOX plus bevacizumab
shows the multiple liver
metastases were slightly
enlarged. ¢ CT scan before
reintroduction of FOLFOX plus
bevacizumab shows the
multiple metastases in the
bilateral lobes of the liver. d CT
scan after 6 cycles of treatment
shows the multiple liver
metastases were slightly
reduced in size

degradation products (FDP), >80 pg/ml, p-dimer,
135.2 pg/ml, and fibrinogen (FIB), 31.4 mg/dl. A diagnosis
of DIC was made according to the diagnostic criteria of the
International Society of Thrombosis and Hemostasis [3].
CT on admission showed enlarged multiple liver metasta-
ses (Fig. lc). These clinical features suggested DIC caused
by progressed metastatic rectal cancer. Continuous intra-
venous nafamostat mesilate (0.5 mg/kg/h) and transfusion
of platelets and fresh-frozen plasma were initiated. Dexa-
methasone (6.6 mg/day) was also started for fatigue.
Although all effective agents for colorectal cancer had been
already used for his cancer, the patient strongly desired to
receive further chemotherapy. After written informed
consent was obtained from the patient and his family,
combination chemotherapy consisting of FOLFOX plus
bevacizumab was reintroduced. Bevacizumab 5 mg/kg
infused over 30 min was administered biweekly. FOLFOX
with a reduced dose of oxaliplatin (50 mg/m?) and infu-
sional 5-FU (2,000 mg/m?®) was administered biweekly;
bolus 5-FU was excluded because of liver dysfunction and
icterus. Although platelet and fresh-frozen plasma trans-
fusions were required daily during the first twovcycles of
chemotherapy, platelet counts, PT-INR, FIB, and p-dimer
values improved to 6.1 x 10*/ul, 1.06, 297 mg/dl, and
35.6 mg/l, respectively, thereafter (Fig. 2). No significant
toxicities other than grade 1 anorexia and diarrhea were
observed. CT after six cycles of chemotherapy showed that
multiple liver metastases were slightly reduced in size
(Fig. 1d). After four cycles of chemotherapy, the patient
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Fig. 2 Clinical course after chemotherapy. After two cycles of
chemotherapy, coagulation test results improved; after four cycles of
chemotherapy, the patient was discharged. FIB, fibrin degradation
products; PLT, platelet counts; PC, platelet transfusion; FFP, fresh-
frozen plasma transfusion; FOLFOX, 5-fluorouracil, leucovorin,
oxaliplatin; BV, bevacizumab

was discharged, and the same treatment has been continued
on an outpatient basis without sign of recurrence of DIC as
of December 2010, which was 4 months after initiation of
chemotherapy.

Discussion

To the best of our knowledge, this is the first case report of
heavily pretreated rectal cancer with DIC that improved
following reintroduction of chemotherapy with FOLFOX
plus bevacizumab. Although anti-DIC therapy such as
nafamostat mesilate may be another reason for improve-
ment of DIC in this patient, the reduction of size of multiple
liver metastases by reintroduction of FOLFOX plus bev-
acizumab suggested that chemotherapy mainly contributed
to the improvement of DIC.

In general, the prognosis of solid tumors complicated by
DIC is dismally poor. A literature search of the Medline
database (January 1966 to November 2010) using the
keywords “DIC” and “colorectal cancer” revealed that
only one previous report of patients with DIC associated
with colorectal cancer who underwent chemotherapy has
been published [2]. Nonaka et al. reported a case of rectal
cancer with DIC that responded to combination chemo-
therapy with FOLFOX and summarized 21 cases of colo-
rectal cancer with DIC in Japan, which were indexed in
Japana Centra Revuo Medicina (http://search jamas.or.jp/).
These cases were commonly associated with a pathological
diagnosis of poorly differentiated or signet ring-like cell

@ Springer

adenocarcinoma, as well as bone marrow involvement.
The present patient alsc had poorly differentiated adeno-
carcinoma, although no bone marrow involvement was
detected. Among these 21 cases, 10 patients received
chemotherapy but the other 11 patients did not. The median
survival was 90 days (range, 68-210 days) in patients who
received chemotherapy and 30 days (range, 13-51 days) in
patients who did not [2]. However, all cases were chemo-
naive at diagnosis of DIC, and no report evaluated the
efficacy of chemotherapy for pretreated colorectal cancer
with DIC, as in the present case. FOLFOX reintroduction is
reported to be effective and associated with better survival
in metastatic colorectal cancer [4, 5]. Reintroduction of
oxaliplatin was feasible and resulted in a response or dis-
ease stabilization in 73% of patients who were previously
treated with oxaliplatin for metastatic colorectal cancer [4].
Notably, one response occuited in a patient who had
experienced progression during the first course of FOL-
FOX, similar to that which occurred in the present case. In
addition, similar objective response rates to reintroduction
of platinum-based chemotherapy have been reported in
patients with platinum-resistant ovarian cancer [6].
Although further investigation is required to explain this
curious response to reintroduction of FOLFOX plus bev-
acizumab even after disease progression during FOLFOX
plus bevacizumab, we speculate that a relatively longer
FOLFOX-free interval in the present patient may have
contributed to this phenomenon. Additionally, there could
be other reason for this response; existence of distinct
clones of cells that respond differentially. Naing et al. [8]
reported 4 cases in which patients’ cancers responded when
they were rechallenged with chemotherapies, despite the
fact that their tumors had previously become refractory to
those agents (after initial response). They suggested if a
tumor responds but then becomes resistant to one or
more treatments, it is conceivable that retreatment will be
successful if changing therapies allows a clone of cells to
re-emerge.

Bevacizumab, a monoclonal antibody against vascular
endothelial growth factor, is reported to be associated with
thromboembolism and bleeding [7]. However, we elected
to use bevacizumab in this patient with life-threatening
disease because of the anticipated synergistic antitumor
effect with FOLFOX. No bevacizumab-related foxicities
were observed in this patient; however, caution must be
exercised when administering this agent.

In conclusion, the present case suggests that reintro-
duction of combination chemotherapy with FOLFOX plus
bevacizumab is effective and feasible in patients with
colorectal cancer with DIC, and that chemotherapy may be
a treatment option for such patients.

Conflict of interest No author has any conflict of interest.
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Abstract

Background The efficacy and safety of cetuximab for
irinotecan-intolerant patients has not yet been evaluated in
detail.

Methods We retrospectively analyzed the efficacy and
safety of cetuximab monotherapy for patients with meta-
static colorectal cancer (MCRC) that was intolerant to
irinotecan.

Results Among 105 patients who received cetuximab-
containing chemotherapy until March 2010, 22 patients
were treated with cetuximab monotherapy due to irinotecan
intolerance. Cetuximab was given at the approved dosage
to all patients. The performance status was 2 or 3 in 17
patients (77%). All but 1 patient had wild-type KRAS
tumors. The causes of irinotecan intolerance were icterus
(n = 9; 41%; median serum total bilirubin, 6.3 mg/dl),
symptomatic peritoneal metastasis or obstruction (n = §;
36%), and thrombocytopenia (n = 1; 5%). Four patients
(18%) refused irinotecan due to previous irinotecan-asso-
ciated toxicity. Two patients achieved a partial response
with an apparent drop of serum bilirubin, for a response
rate of 9.1%. The median progression-free survival and
overall survival were 1.6 and 3.5 months, respectively. No
grade 3 or 4 adverse evenis or treatment-related deaths
were experienced.
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Conclusion Cetuximab monotherapy for irinotecan-
intolerant MCRC is feasible. However, the overall efficacy
was modest in the present cohort, despite the fact that most
of the patients had wild-type KRAS tumors; further effec-
tive therapies should be evaluated to improve the prognosis
of this patient population.

Keywords Colorectal cancer - Cetuximab -
Irinotecan intolerance

Introduction

Cetuximab, a monoclonal antibody directed against epi-
dermal growth factor receptor (EGFR), has been shown to
significantly improve the prognosis of patients with meta-
static colorectal cancer (MCRC) compared to best sup-
portive care alone in the third-line setting (CO-17 study)
[1]. Additionally, cetuximab plus irinotecan resulted in a
higher response rate and longer progression-free survival
(PFS) compared to cetuximab monotherapy, even in
patients with irinotecan-refractory MCRC (BOND-1 study)
[2]. Based on the results of these two trials, cetuximab plus
irinotecan is considered to be a standard regimen for
patients with irinotecan-refractory MCRC if tolerable, and
cetuximab monotherapy is recommended for patients with
irinotecan intolerance [3]. However, these two studies
excluded patients with organ dysfunction, such as icterus,
as well as those with a poor performance status (PS).
Therefore, the true efficacy and safety of cetuximab
monotherapy for patients with irinotecan-intolerant MCRC
remains unclear. The prognosis of patients with MCRC
with organ dysfunction and/or poor PS is extremely poor
[4, 5]. For example, the median survival of patients with
MCRC with icterus has been reported to be <1 month
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when treated with either cytotoxic chemotherapy or sup-
portive care alone [4]. In addition, cytotoxic chemotherapy
is generally not indicated for patients with a poor PS; these
patients tend to have a poor prognosis despite treatment
[51.

Since monoclonal antibodies are considered to be
metabolized by the reticuloendothelial system without
undergoing hepatic or renal metabolism [6-8] and to be
associated with low toxicity even in patients with a poor PS
[9], we hypothesized that cetuximab would provide a
treatment benefit even in patients with irinotecan intoler-
ance due to organ dysfunction or poor PS. To address this
issue, we conducted a retrospective analysis to evaluate the
efficacy and safety of cetuximab monotherapy for patients
with irinotecan-intolerant MCRC.

Patients and methods
Patients

Patients with histopathologically proven metastatic colo-
rectal adenocarcinoma who received cetuximab mono-
therapy due to irinotecan intolerance were included.
Irinotecan intolerance was determined by each physician
and confirmed by medical records. No additional eligi-
bility criteria, such as Eastern Cooperative Oncology
Group PS or organ function, were used. The KRAS status
(codon 12 and 13) of primary or metastatic tumors using
surgical or biopsied specimens was evaluated using the
Cycleave PCR method [10]. Although patients with
KRAS mutations were generally excluded from receiving
cetuximab, a few patients received cetuximab before the
implications of KRAS mutation status on cetuximab
efficacy were known. We treated 105 patients with
cetuximab-containing chemotherapy between August
2008 and March 2010. Among them, 22 patients were
treated with cetuximab monotherapy due to irinotecan
intolerance, and were analyzed in this study. Written
informed consent was obtained from each patient prior to
chemotherapy.

Treatment plan

Cetuximab was given intravenously at an initial dose of
400 mg/m?, followed by a weekly maintenance infusion of
250 mg/m? (the approved dosage). Patients received pre-
medication with an antihistamine (e.g., diphenhydramine
hydrochloride 50 mg 1V) and dexamethasone 4 mg to
minimize the risk of infusion-related reactions associated
with cetuximab. Infusion-related toxicities were graded
according to the National Cancer Institute Common Ter-
minology Criteria for Adverse Events (CTCAE, version

3.0). In general, grade 3—4 hypersensitivity necessitated
cetuximab discontinuation; infusion was slowed to 50% of
the prior infusion rate for grade 1-2 allergic/hypersensi-
tivity reactions. Cetuximab was withheld for grade 3 skin
toxicity until resolution to <grade 2. Other dose adjust-
ments were made on an individual patient basis. Treatment
was discontinued upon tumor progression, severe toxicity,
or at the patient’s request.

Evaluation of treatment

Medical history, physical examination, safety evaluation,
and laboratory tests were performed prior to starting
treatment and weekly thereafter. Toxicity was evaluated by
CTCAE ver. 3.0. Responses were evaluated using the
Response Evaluation Criteria in Solid Tumors (RECIST)
every 6-8 weeks or earlier if there were indications of
treatment failure due to toxicity. PFS was measured from
the initial date of cetuximab administration to the time
when progression or death without evidence of progression
occurred. Median survival time was estimated from the
initial date of cetuximab administration to the date of death
or last follow-up using Kaplan—Meier methodology.

Results
Patient characteristics

The characteristics of patients in this study are shown in
Table 1. Their PS was generally poor, with 17 patients
(77.3%) having a PS of 2 or 3. Twenty patients (90.9%)
had previously received oxaliplatin-containing chemo-
therapy, 17 patients (77.3%) received irinotecan, and 15
patients (68.2%) received bevacizumab. Sixteen patients
(72.7%) had peritoneal metastasis. All patients except for
one had wild-type KRAS tumors. The causes of irino-
tecan intolerance were as follows: icterus in 9 patients
(40.9%), with a median serum total bilirubin level of
6.3 mg/dl (range 2.3-13 mg/dl); symptomatic peritoneal
metastasis or obstruction in 8 patients (36.4%); and
thrombocytopenia in 1 patient (4.5%); in addition, 4
patients (18.2%) refused to receive irinotecan due to
previous gastrointestinal toxicity associated with irino-
tecan treatment.

Treatment results

Median administration of cetuximab was 8 cycles (range
1-24). Among the 22 patients, there were 0 complete
responses; 2 partial responses, with apparent drops in
serum total bilirubin [from 8.9 to 1.1 mg/dl (Fig. 1) and
from 2.4 to 0.8 mg/dl]; and 4 patients experienced stable
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disease. Four patients had progressive disease, and 14
patients were not evaluable for radiological response due
to symptomatic deterioration prior to radiological
response evaluation (n = 12) and treatment withdrawal
due to toxicity prior to response evaluation (n = 2). The
overall response rate was 9.1% and the disease control
rate was 27.3%. The median PFS was 1.6 months
(Fig. 2). After a median follow-up of 4.7 months, 16
patients died of tumor progression while the other 6
patients remain alive. The median overall survival was
3.5 months (Fig. 2).

Table 1 Baseline characteristics of the patients

Gender

Male/female 10/12
Age

Median (range) 65 (41-83)
ECOG performance status

0-1/2/3 5/10/7
Prior CTx for advance

Oxaliplatin base 20

Irinotecan base 17

Bevacizumab 15
Prior CTx line

1/more 4/18
Disease sites

Liver 19

Peritoneum 16

Lung 10

Lymph node 12
Number of disease sites

1-2/more /15
KRAS status

Wild/mutant 2171

ECOG Eastern Cooperative Oncology Group, CTx chemotherapy

Adverse events

Adverse event data related to cetuximab treatment are
summarized in Table 2. Skin toxicity was the most com-
mon adverse event, with an incidence of 86.4%. Fever was
observed in 7 patients (31.8%), and an infusion reaction
occurred in | patient (4.5%). Fatigue and anorexia were
observed at a high frequency, but these events may possi-
bly have occuired due to disease progression. Chemother-
apy was discontinued in 2 patients (9.1%) due to toxicity:
grade 2 infusion reaction in 1 patient and patient refusal
due to skin toxicity in 1 patient. There were no treatment-
related deaths, and no patient experienced grade 3 or 4
adverse events during treatment.

Discussion

In this report, we retrospectively evaluated the efficacy and
safety of cetuximab monotherapy in irinotecan-intolerant
MCRC due to severe complications, such as icterus and
gastrointestinal obstruction. The present results suggest

100 5
90 A
80 A
70 4
60
30
40 A
30 4
20 -+
10

e PEG 08

Fig. 2 Kaplan~Meier curves for progression-free survival (PES) and
overall survival. Median PFS was 1.6 months, and median overall
survival was 3.5 months

Fig. 1 A 40-year-old female with multiple liver metastases refractory
to FOLFOX plus bevacizumab and irinotecan. a CT scan acquired
prior to cetuximab monotherapy. She had icterus accompanied
by serum total bilirubin of 8.9 mg/ml. b CT scan acquired after
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2 months of chemotherapy. Apparent reductions in the size of
multiple liver metastases were observed, and her total bilirubin
decreased to 1.1 mg/dl
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Table 2 Adverse events

Adverse events G1-2 (%) G3-4 (%)
Any 21 (95.5) W)
Leucopenia 14.53) 0 (0)
Neutropenia 0 0 (0)
Febrile neutropenia 0 ()]
Anemia 2(9.1) 0
Thrombocytopenia 1(4.5) 0
Acneform rash 19 (86.4) 0 (0)
Fatigue 19 (86.4) 0 (0)
Anorexia 11 (50) 0 (0)
Fever 7 (31.8) 0 0)
Nausea 5 (2.7 0 (0)
Diarthea 2 (9.1) 0 (0)
Infusion reaction 1(4.5) 0O

Grades were determined according to the National Cancer Institute
Common Toxicity Criteria (NCI-CTC), version 3.0

that cetuximab monotherapy is safe even in this patient
population, and 2 patients achieved apparent tumor
shrinkage with improvement of icterus.

In the BOND-1 study [2], cetuximab plus irinotecan
showed a superior response rate and PFS compared to
cetuximab monotherapy, even in patients with irinotecan-
refractory MCRC. However, irinotecan is not suitable for
many patients, including those with poor PS, liver dys-
function, and/or gastrointestinal obstruction. Irinotecan is
primarily metabolized to 7-ethyl-10-hydroxy camptothecin
(SN-38) in the liver [11]. SN-38 is primarily eliminated via
conjugation by hepatic uridine-diphosphoglucuronosyl
transferase, and is then excreted into the bile and stool.
Therefore, irinotecan is toxic to patients with icterus or
gastrointestinal obstruction, due to delayed excretion of
SN-38. In the CO-17 study, cetuximab monotherapy was
shown to significantly improve the prognosis of MCRC
compared to suppoitive care alone [1]. However, both the
CO-17 and BOND-1 studies excluded patients with organ
dysfunction or PS3, and the proportion of patients with PS2
was low (23.4%); thus the true efficacy and feasibility of
cetuximab monotherapy for patients with irinotecan-intol-
erant MCRC was previously unclear.

In the present study, there were no treatment-related
deaths, and no patients experienced grade 3 or 4 adverse
events during treatment, although grade 2 skin toxicity was
observed in most patients and grade 2 infusion reaction
occurred in 1 patient. The frequency and severity of tox-
icities did not differ from those of past pivotal studies
[1, 2]. Since cetuximab is metabolized by the reticulo-
endothelial system without undergoing hepatic or renal
metabolism, we planned to use cetuximab without dose
reduction, even in patients with icterus or gastrointestinal
obstruction.

Although 2 patients achieved an apparent response in
this study, the overall response rate of 9.1% with median
survival of 3.5 months was considered as modest and far
from satisfactory despite the fact that most patients had
wild-type XKRAS tumors. In contrast, gefitinib showed
impressive results for EGFR-positive non-small cell lung
cancer patients with a poor PS, with an objective
response rate of 66% and median survival of 17.8 months
[12]. Recently, several biomarkers and clinical factors
other than XKRAS have been reported as predictive
markers of the efficacy of anti-EGFR antibodies such as
cetuximab or panitumumab [13]. However, further
investigation to identify MCRC patients most likely to
benefit from anti-EGFR antibody treatment appears to be
necessary.

In conclusion, although the small sample size and ret-
rospective design were major limitations of this study, the
present results suggest that cetuximab monotherapy is
feasible for irinotecan-intolerant MCRC with modest effi-
cacy. Additional effective therapies should be evaluated to
improve the prognosis of this patient population.

Conilict of interest No author has any conflict of interest.
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CLINICAL INVESTIGATION Esophagus

PHASE II STUDY OF CHEMORADIOTHERAPY WITH 5-FLUOROURACIL AND
CISPLATIN FOR STAGE II-III ESOPHAGEAL SQUAMOUS CELL CARCINOMA: JCOG
TRIAL (JCOG 9906)

Kex Kato, M.D.,* K&t Muro, M.D.,*' Keko Mmvasa, M.D.,} Arsusar Ontsu, M.D.,}
SATOSHI ISHIKURA, M.D.,§ NARrIkKAZU Boku, M.D.,ﬁI Hroya TakIucHI, M.D.,||
Yosmrro Komatsu, M.D.,** YosHmor: Mivata, M.D.,"t axp Harumiko Fukupa, MLD. *
GASTROINTESTINAL ONCOLOGY STUDY GROUP OF THE JAPAN CLNICAL ONcoLoGy Group (JCOG)

*Gastrointestinal Oncology Division, National Cancer Center Hospital, Tokyo; *Department of Clinical Oncology, Aichi Cancer Center
Hospital, Nagoya, Aichi; !Djvision of Digestive Endoscopy and Gastrointestinal Oncology, National Cancer Center Hospital East,
Kashiwa, Chiba; $Clinical Trials and Practice Support Division, Center for Cancer Control and Information Services, National Cancer
Center, Tokyo; IDivision of Gastrointestinal Oncology, Shizuoka Cancer Center, Sunto-gun, Shizuoka; Icancer Chemotherapy Center,
Osaka Medical College Hospital, Takatsuki, Osaka; **Department of Cancer Chemotherapy, Hokkaido University Hospital Cancer
Center, Sapporo, Hokkaido; {'Department of Internal Medicine, Saku Central Hospital, Nagano, Japan

Purpose: In this Phase II study, we evaluated the efficacy and toxicity of chemoradiotherapy (CRT) with cisplatin
(CDDP) and 5-fluorouracil (5-FU) for Stage II-III esophageal squamous cell carcinoma (ESCC).

Patients and Methods: Patients with clinical Stage II-III (TIN1MO0 or T2-3N0-1M0) thoracic ESCC were enrolled
between April 2000 and March 2002. Chemotherapy comprised two courses of protracted infusion of 5-FU (400
mg/m*/day) on Days 1-5 and 8-12, and 2-h infusion of CDDP (40 mg/m”) on Days 1 and 8; this regimen was
repeated every 5 weeks. Concurrent radiotherapy involved 60-Gy irradiation (30 fractions) for 8 weeks with
a 2-week break. Responders received two courses of 5-FU (800 mg/m*/day) on Days 1-5 and CDDP (80 mg/m?)
on Day 1. Final analysis was conducted in March 2007. Survival and late toxicities were monitored for 5 years.
Results: The characteristics of the 76 patients enrolled were as follows: median age, 61 years; male/female, 68/8;
performance status 0/1, 59/17 patients; Stage ITA/IIB/III, 26/12/38 patients. Of the 74 eligible patients, 46 (62.2%)
achieved complete response. Median survival time was 29 months, with 3- and 5-year survival rates of 44.7% and
36.8%, respectively. Acute toxicities included Grade 3/4 esophagitis (17 %), nausea (17 %), hyponatremia (16%),
and infection without neutropenia (12%). Late toxicities comprised Grade 3/4 esophagitis (13%), pericardial
(16%) and pleural (9%) effusion, and radiation pneumonitis (4 %), causing 4 deaths.

Conclusions: CRT is effective for Stage II-ITI ESCC with manageable acute toxicities and can provide a nonsurgi-
cal treatment option. However, further improvement is required for reduction in late toxicity. © 2011 Elsevier

Inc.

Esophageal squamous cell carcinoma, Chemoradiotherapy, Long-term toxicity, Salvage surgery.

INTRODUCTION the S-year survival rate is reported to be 36.8-61% (2-4),
with a high morbidity rate.

Chemoradiotherapy (CRT) has proved effective against re-
sectable/unresectable ESCC. The Radiation Therapy Oncol-
ogy Group (RTOG) trial 85-01 demonstrated the superiority

Esophageal cancer, a highly virulent malignancy, was re-
sponsible for 11,182 deaths in Japan in 2005, accounting
for 3.4% of the country’s total cancer deaths (1), with 35—

40% of the patients diagnosed with Stage II-IIl disease.  ='epp Uiy cicolatin (CDDP), S-fluorouracil (5-FU), and
When this study was planned, the standard treatment for A .
. concurrent irradiation (50.4 Gy) over radiotherapy alone

Stage II-III esophageal squamous cell carcinoma (ESCC) . . .
. . (64 Gy) in patients with T1-3NO-1MO esophageal cancer
in Japan was esophagectomy with three-field Iymph . . .
node dissection, followed by postoperative chemotherapy; (3), in which the final outcome showed a 5-year survival

d Yy postop Py; rate of 26% in the CRT arm compared with 0% in the
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radiation-alone arm (6). Therefore, CRT is recognized as the
standard noninvasive treatment for patients with localized
esophageal cancer who opt for nonsurgical treatment.

CRT was introduced in Japan in the early 1990s as a treat-
ment for potentially unresectable locally advanced ESCC. In
a Phase I trial, 18 of 54 (33%} patients with clinical T4 and/
or M1 lymph node ESCC, who received CDDP/5-FU with
concurrent 60-Gy irradiation, achieved complete response
(CR) with a 3-year survival rate of 23% (7). Since then,
CRT has been clinically indicated for patients with resectable
ESCC who refuse surgical resection. In a retrospective anal-
ysis, 55 patients with T1-3NanyMO ESCC, who received
CRT with CDDP, 5-FU, and concurrent 60-Gy irradiation,
showed a CR of 70% and a 5-year survival rate of 46%, sug-
gesting comparable outcomes with surgery (8). However, the
results were retrospective. Thus, we conducted a Phase I1
study to evaluate the efficacy and toxicity, particularly the
long-term outcome, of CRT for Stage II-III ESCC.

PATIENTS AND METHODS

Eligibility

The eligibility criteria were as follows: pathologically con-
firmed thoracic ESCC; clinical Stage II-III excluding T4
(TINIMO or T2-3N1-0MO: International Union Against
Cancer [UICC] 1997); Eastern Cooperative Oncology Group
(ECOG) performance status (PS), 0 or 1; and age, 20-70
years. Patients who had previously undergone therapy for
esophageal cancer or chemotherapy/radiotherapy for other
malignancies and who previously had had other active malig-
nancies were excluded. All the patients had to meet the fol-
lowing laboratory criteria within 14 days before
registration: leukocytes =3,000/mm>; platelet count
=100,000/mm>; hemoglobin level =10 g/dL; aspartate ami-
notransferase (AST)/alanine aminotransferase (ALT) =<2 x
the upper normal limit at the institution; total bilirubin
=1.5 mg/dL; serum creatinine =1.2 mg/dL; creatinine clear-
ance =50 mL/min; PaO, =70 mm Hg; and no major electro-
cardiogram abnormalities. Written informed consent was
obtained from all the patients. The study protocol was ap-
proved by the JCOG Clinical Trial Review Committee and
institutional review boards of the participating institutions.

Chemotherapy

Chemotherapy comprised two courses of protracted infu-
sion of 5-FU (400 mg/m?/day) on Days 1-5 and 8-12, and
2-h infusion of CDDP (40 mg/m?) with adequate hydration
and antiemetic coverage on Days 1 and 8; this regimen was
repeated every 5 weeks. Responders additionally received
two courses of 5-FU (800 mg/mzlday) on Days 1-5 and
CDDP (80 mg/m?) on Day 1 (Fig. 1), repeated every 4 weeks.
No further treatment was administered to patients with CR
until disease progression. Additional chemotherapy courses
were optional for patients with visible disease.

Administration of both chemotherapy agents was discon-
tinued until toxicity improved to =Grade 2. The doses
were reduced by 25% in the subsequent course after at least

WEEK
Chemoradiotherapy i 2 3 4 5 6 7 8 9 10

CDDP (40mg/m?/d) v+ ¢ v ¥

5FU (400mg/m?/d) |:| D D D

Radiati

Coyrowisocy) 1N N EH HE N
Chemotherapy

(for responders) 11 12 13 14 15 16 17 18 WEEK
CDDP(80mg/m?/d) 4 4

SFU (800mg/m?/d) ]:] [:]

Fig. 1. Protocol scheme.

one of the following toxicities was observed: leukocytes
<1,000/mm>; platelet count <30,000/mm>; total bilirubin
>2.0 mg/dL; serum creatinine =2.0 mg/dL; Grade 3/4 stoma-
titis; or Grade 3/4 esophagitis. Total parenteral nutrition was
provided as necessary. Treatment was terminated when dis-
ease progression was observed, patients refused to continue,
or recovery from toxicity delayed the initiation of the second
course by >3 weeks from the planned schedule.

Radiotherapy

Radiotherapy was delivered using megavoltage (=6 MV)
X-rays; a total dose of 60 Gy was administered in 30 fractions.
A 2-week break was provided after 30-Gy irradiation, and ra-
diotherapy was resumed on Day 36 with the second chemo-
therapy course. The clinical target volume (CTV) for 60-Gy
irradiation included the primary tumor plus a 5-cm craniocau-
dal margin, and the metastatic lymph nodes plus a 1-cm mar-
gin. Planning target volume was defined as CTV plus 5- to
20-mm margins for uncertainty. Elective nodal irradiation
(40 Gy) of mediastinal and perigastric lymph nodes for all
cases, cervical lymph nodes for an upper thoracic primary tu-
mor, and celiac lymph nodes for a lower thoracic primary tu-
mor was also performed. Three-dimensional computed
tomography (CT) or X-ray simulation was performed, allow-
ing two-dimensional anterior—posterior opposed fields and
bilateral oblique boost. Heterogeneity-uncorrected doses
were used.

Assessments

Esophagoscopy and CT were carried out after each course
to assess the response. Primary tumor response was evaluated
by endoscopy using the modified criteria of the Japanese So-
ciety for Esophageal Diseases (9). Complete response of
lymph node metastasis was defined as the disappearance of
all visible lymph node metastases on the CT or size reduction
to =1 cm for =3 months after the completion of treatment.
Overall CR was declared by an attending physician when
CR at both a primary tumor and a lymph node was obtained
without the appearance of a new lesion. Complete response
was confirmed by reassessment at =4 weeks after the first as-
sessment. Complete response cases were centrally reviewed,
and CR was confirmed by extramural review of the CT scan
and images of endoscopy.
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