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Pt s, 5EOS L S-1#HE5HT72%, FHEME61%, HR=0.67
(95% Cl : 0.54~0.83) T#HY, 5 FHMBRELEFFE (DFS) 3 S-1 8B E5H 65%,
FATE B 53%, HR = 0.65 (95% Cl: 054~079) &, EEICS-1BEET
BNERTH-1 Y. EBHFPREERL TH S-1 BEEOBMMEEHS T,
S-1 FPEEMUCSIEAOBEERETH I EPBRER &N 2L, 7
v MEWT, AF—YI BEBVWCTEHR D ERA 1 2WATEY, S-1
HAN & BWEHF TR DS 5 2 EARIES Lz,

B EUEREANICH T 5 XELOX OF X2 G+ 4, WE LI
CLASSIC #UBR o v [ AT &5 34 2% 2011 48 ASCO T#éE 37z, 34 DES I3,
XELOX P 74%, %68 BIZ2EE 609% T, HR 1& 056 (95% CI 044~0.72) T - 7= ¥.
BTy MENTCid stage L S THERTH S Z LHREN, HAED stage IT1
BOBE#EICYH, Oxaliplatin # HALZHBEWETH-LELH 0L LItz v,
72720, OS CEHMEMIZENALNTWRWY, $HBOBRMBEOKREN
HEHEI NS,

2. YA - EITHRBEICH T 2{LFER

LIERAREE - EATF R EM T RS L LT, Docetaxel (DOC) /S-1 & S-1 High
DAL HEWF INBHRE T L 2 HIYE Lz START B O£
ASCO-GI 2011 TH# s % DOC/S-1 3O 0S R 390 B, S-1 8
34 HTCHEBEEREDOhE o (HR=0.88,95% C1:0.74~1.04,p = 0.14).
-, DFS R {E L DOC/S-1HT 161 H, S-1#126 H'C, DOC/S-1 8T
FELERIPBRDENS HBR =074, p=000046). 7t v FEH T,
PRI LEER, ) v \Bisde e LRERY, TKIRHRIC 7 9 Y RER 2 G0
FEBNC BT, S-1 B & L T DOC/S-1 #4322 At & R L
72 AERBCT DOC/S-1 3 E WEHMIIE B 2 3 CE o 205, JEARREIRZ
& HOdEW, ERE O D HIEHR HARA OIS & 2 b R IERB X Uk
FEOIBNC BT DOC/S-1 IXH R R IFHETH B Z LAV ENL 7.
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HER2 Btk 12305 % Trastuzumab OfLSFFEANO LR R % HE L
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vHER (201147 A) 28w T "HER2 BB B # IS %t U T Trastuzumab
EULEEEIFH L EERBMEAED " La Ay LTS Y HERY
R2 51 ¥ %5 — Y HEIE lapatinib & 272 LOGIC trial (—&ihHE) =
'TAN trial (ZREHE) PHAEEITRCH 595 lapatinib A O 4 11 HIE
FEHD? Southwest Oncology Group » S8 XN 72, PR 11%, SD 23%.
1148 » AT, AEPREIBRETH 7Y
A BE XRLELR TibRE DEREARETHERICST S
vacizumab O A ¥ & BAET 5 AVAGAST RO R4 s s e Y.
apecitabine -+ CDDP + Placebo # & Capecitabine + CDDP -+ Bevacizumab
PHEShiD, FTEFHEEE TS5 OS EAFMICHEEELEOE,Po L
U,PFS T4 Placebo & Bevacizumab ffFHZF THR{ES3 » Avs. 6.7 n H(HR:
0, p=0.0037) THEZ%ED/. %72 Placebo ¥ & Bevacizumab it FH#E
DEICBILTH, 37% vs 46%ThH Y, HEELZRDI: (p = 00315). B
1% Bevacizumab OHFHIZHL Ti&, SHBDBOBRRBOMREEEIIL
TR L TIT O LA D 5.

. iR bk
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OZ &k, TAVAOKBE DR b BRI BT LA
Nz 'Y MOSAIC BB 7k v MR T, 70 U L O FE < stage
NHE BT, Y A7 stage HEMICBVTL, FOLFOXA AT %
ERHI S ENT A, Al NSABP C-07 IRoF 7€ v MBI oK
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%512, Stage I B2 3’5’1‘?” % %’ﬁﬁ' f.% %’E?ﬂﬂ’f Kr?ff' ﬂ LT capecitabine
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BIRTR, RV YA PRI 2 2 LIZBEICE o TH, FRER
FHIZEoTHHERELWI LE VR 5.

Eo R MR EE BIEL, MEMIREICBW TS FRNIEOH
JADWGT &z, Stage IV KBRS RT3 A #iBiE L LC® FOLFOX6 i2
bevacizumab i O 1% % 5 L 7- NSABP C-08 iEATld, bevacizumab
PRI X B 34E DFS O AW H EFH0 2 h o 72 . Mtk HiBh ks o)

T 5 cetuximab @ L RIRZMRE L 72 NOI47 RERICB WT, KRAS B4R
T cetuximab B OZFEIZ W I L 1E 2010 4E ASCO TREIN TV, 4
6] 2011 4 ASCO 12T, ¥EEMMTETHEHE (b = 146) BA LV b DO,
FOLFIRI ~® cetuximab #f H1 5% KRAS ZHRENI»h b 59" DFS % 4 ICIE
BT 52 EASRENS (HR:044, 95% C1:020~097, p = 004) . 72721,
FOLFIRI H & OB b8 & LCOFHEIHZ S TE ST, BIkTIk
FOLFIRI/cetuximab A3 e BEHEA L0 OREHE IR TR L T v { D R
THrH9).

FOLFOX # 7=l a1 32883k Tk, oxaliplatin @ KR MEERD 72

DIIHBPM 2 RBERENDL LN DD, HRM R REEIREG

oxaliplatin ® HB BRI L o> TWwa. 4H, NCCTG NO4C7 RERIZ L b,
Ca & Mg D12 oxaliplatin @ ERMRAER N T 2 PR 2 HT L =
AR E N,

2. UIBRTEE - EITHEXBE T 21L2EE

a) KR

AARBEHRNTE —®R\E# L L TFOLFOX % N — A, FOLFOX =
bevacizamab, FOLFOX #* panitumumab, & 5\ id XELOX = bevacizumab,
& B it FOLFIRI % X ~— A |2, FOLFIRI + bevacizumab, FOLFIRI =*
cetuximab/panitumumab BT LN TV B OPBIKRTH B, o LIEMTHS
S OYIBAHE - BT PRI R 3 % — R IEBROBERABR O R0 E s,
CAYARAY S b iy (o

OPUS Bk, CRYSTAL #BRiC X Y, KRASWATKBEE I T 5 —
FT D cetuximab PRHLERE DA mﬂ AR E N, A BWTH FOLFOX
+ cetuximab, FOLFIRI + cetuximab 23RBaG#Ht & L CHIFWEETH 5. 40,
OPUS 3%, CRYSTAL #ERZ et 7 vy MEFTORRIEH L E i
OPUS HERC, KRAS BFARIKIGIE LK T % FOLFOX4 + cetuximab OF®)
A FEER S h, KRAS ZE O predictive marker & L TOEHPHIEICE -
7= '". CRYSTAL BB T#H, FOLFIRI + cetuximab I KRAS BFERI KRR D
OSZHEICHEL (HR 0.80, p=0.0093), KRAS % £ [ cetuximab O
predictive marker TH 5 EFEFHE N/, BRAFERIZHM L T, &BH
56 K B 48 0 prognostic marker T& % 3%, cetuximab #f Ji1 5 H: @ predictive
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KRASZRRIBE LB cetuximab DREEE2EL N 2B L h &L,
tuximab B F 7213 cetuximab & ALSFFREDEH O M & MR U7 SRR
7 —% (NCIC CTG C0.17. BOND, MABEL, EMR202600, EVEREST,
ABEL, SALVAGE & &) X b hhi L7z 579 fl#% retrospective (CHEE L 72
T h, WM B T, cetuximab % i J§ L 72 p.G13D 2 & 1 &
tuximab FEERF & R, OS OFELREE (76 » A vs 36 » J§, HR 024,
<0001) BT PFS OFELREEL RO/ (40 » A vs 1.7 » H, HR 0.39,
0006) . CRYSTAL 3Bk & U8 OPUS #EE T b Ma s i ds, Sl
PO THEER TR 72b OORBOKEEDHE SN2 (HR 060,
%CL032~1.12) *. 4k, AN & BRIC & AHEEPLETHS ).
XELOX & cetuximab OO BB AR SN TS, COINRBRIZL D
YRR T FOLFOX 721 XELOX 12 cetuximab #FH L TH OS B X ¥
FS DIEBICHE LBV EARE N D, ZoHEo—o L LT, XELOX
cetuximab #E 2B 1T % dose-intensity DT HIET 51 %, Capecitabine
BoRt CHALER BRI X DS LY, AREICBWTHEES R
DS H 5. A E, XELOX + cetuximab &, NCCN #' 4 I
4 > 2010 @ version 1.0 75 20 ~OWETHF IR 2L Tw A, COIN bk
, oxaliplatin OB KFELOFHEIZOWTH B & 7. FOLFOX F /-
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l?fr B OHEIT A A SNz THE) OHET, OS E#HR5H TIER
AR L7zA% (HR = 1.08, 95% CI 1.01~1.17), MUMEEAT IR 2 8Tl
SIHEA BIFEF (HR 096, 95% CI 090~1.15, p = 0.66), &L
ERE ORI STz, BRSOV RIS BT T H - 22 MR E )
400, 000/@11 HR 154, 95% CI. 117~203, p = 00018) EwT, MW

OLFIRI & % » & FOLFOX @ 5-FU #% capecitabine NN N S A
IRI, XELOX & cetuximab OFF BRI 9 5 48 1T MR OFR il
172 # . Objective response rate (ORR) & cetuximab + XELIRT B 4%
%, XELOX + cetuximab 4% 48%Ch o7z, PES hultfiiz #h 21, 61 #
71 xH, OS2l # HE 265 HTCHoT KRASEHRIE ORR IZIEE
T, PFS B L U°0S 13 KRAS ZEJANI AT AR T 5 5 Bl A A

7. MEFTARIBIE SN A — R BT A XELIRIL + cetuximab, B L O
OX + cetuximab OB L OREMWI DO SN 72biF 72248, COIN
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oW TCid, CPT-11 DGR %8 2 5 % 55 % capecitabine O #kitd%
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Panitumumab @ 5@ & 7t L7 PRIME SUB O R5 L A58 S e,

KRAS BFERY i 81F B PRSHidufil ik FOLFOX + Panitumumab #4596 # 7,
FOLFOX #f 14 80 » 1 C, Panitumumab @ L1 X 575 3 % PFS OB
AEDSI (HR = om p=002). 7, OSHRMHIE24 2 I vs 20 % A
(HR = 083, p = 0072) &, Panitumumab fkHI# CENLLMIICH - /2. —
J5, KRASYE¥M® PES &, KRASW A & 13RI, Panitumumab B/
TEDEF IV T2 0F Y, KRASZEE B2 L T3 FOLFOX 2
Panitumumab % 5EHT B & BB H B L WD I LT, OPUS MR E FHD
FEEDE SN2 ASCO 2011 TR HIE (BT 30 » %o PES, 0S)
W SN, FROBETHoLY, LidtoT, BEE T, KRASE
S E 2 HE EGFR 06 % DRH & Tl
15 B P 5 B 512 % 5 4 FOLFOXIRI (irinotecan, oxaliplatin

5FU) 1, FOLFIRLICHEEL TAHEIC
BIRT I EDBEICR STV A ( Clin Oncol 25 1670, 2007) 45, FOLFOXIRI
+ bevacizumab D% IR O & BTG SN2 ¥, B EFEHNT,
FMERECHSBIFD ONG o2, BRNLERDESZOLATED
(CR 12/0, PR 65%), BEGE T HRBAFT BN TV,

SFTRL RIS I A A S 8T WA, VEGF L7 ¥ —F
uayéfwkwlm%ﬁPmu&mKﬁﬁm#memmu%m? g
XA A8 M BT, 0S, DFS T3 PTK787/ZK 222584 it i 1 &
placebo FETHEE B L horz. LL, 7y MENT, KREREO<—
B b7 09 B LDH ASEE T3 PTRT87/ZK 222584 §FHITEC PRS A4

IZEEE SR (HR 067, 95%CL049~091, p =0009) *,

b) ZRBHELIE

5-FU REEH & 7243 oxaliplatin & O JRATHE O — UGB HINIG ¥ 2 o 22Uk
AEEIT SRR A
(irinotecan + S-1) DI UE#HEE L 72 FIRIS BB A uib s vz
BEPEPERE129 » BOBET, PFS HREE FOLFIRIBETS51 » 8,
IRISET58 # BTHY, LM RSN (HR 1.08,95% CI 0.88~1.32,
FELMOBREEp = 0.039). Thizk¥, IRIS #¥ FOLFIRI &4 5 ZREED
BIRRO—~D2TH B EFRENT

A U 7 BB I A A BBk PTRY87/ZK 222584 & FOLFOX4 L off
mmmﬂ;&¢ﬁumm@&&kkmrrLfﬁﬁﬁéﬂ;osv%w&wﬁ,
PES #EET 5 & USRI (HR 083, 95% CI 0.71~096, p = 0.013) *.
—WIERUZ BT e BRI, LDHARD® predictive matker & LT OE#E % b

=LV,

SIS — 2012

— 326 —

"RR, PFS. OS, Mo

SR, BRI Co 5 FOLFIRI Wi 35 IRIS

24

25)

fye]
£
pivg

27)

28)

' Hecht JR, Trarhach T. Ha’inéw&'ﬂflﬁ}?

an oral vast:ﬁhuf endothelial growil fi

efdstatic colorectal adenocarc

‘Randomized, plauba controlieds Qhas

Douillard J, Siena S Ca%ld};] ot a <1
results from PRIME : Randomized: p
Il study of panitumumab (pmab) wi
FOLFOX4 for first-ling - metyd%t
colorectal eancer {mCRC). J Clin- Onc
29: 2011 (suppl ; abstr 3510) "011

Masi G, Loupakis F, Salvatore L et a
Bevacizumab with FOLFQ
(irinotecan, oxaliplatin, fluorouracil; ar
folinate) as first-line treatment f
metastatic cclorectal cancer g 'p_}ga
trial. Lancet Oncol 11 : 845:852, 201

4l Randomized, placebo-controlled” pha

IT study of “first-line’ mcalzplam )

chemotherapy plus PTK787/ZK 22

recepfor iphibitor, in patie

Clin Oncol 29 : 1997-2003, 2011
Mure K, Boku N, Shimada Y et al'* Itih
tecah plus S-1 (IRIS) versus flugrourd
and folinic acid plus irinotecan (FOL]
as second-ine chemotherapy for metasta
colorectal cancer a random:sed p
2/3 non-inferiority study (FIRIS stix
Lancet Oncol 11 : 853-860, 2011 N

Vap-Cutsem E, Bd}eita E Valle J

study of oxaliplatin, fluorourae
leucovorin with or without PTE?S]
222584 in patients with prekusij
metastatic colorvectal adanocarunon
Clin-Oneol 29+ 2004-2010, 2011



YEOFERDIEEN TV A,

¢) Biomarker
:DNA IAT Y FEHE (MMR) JERIBIES] TIE 5-FU X— XA fih#kic &
I DFS 2YER$ 54 (HR 067, 95% CI 048~093, p = 002), MMR &I
ITIE DFS DUz O WI EAYREN (HR 1.39, 95% CI 046~4.15, p
056), MMR IRFEED predictive marker & L TOEIHARE S 7z 2,
KRAS B R LA D cetuximab @ predictive marker 2 B3 5 BRI Wi
%’5: SR EWWEHFEE LT cetuximab B & UF irinotecan 23 3% 5 & Lz
RAS ¥FA: T Stage IV KIBHBEIZHB VT, A 28 HE& F Tolif Mg
LAY 50% LA EARTF L 72 B3 Cd 50% AT o i & I L TH IS » PR 3
HBHNH T EATRENT (56% vs 17%, p < 00001) . i< % 3 A
EOWERIES TLALEMTHY, FHe A Fx—h—DfHe LT
Psha,
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Evaluating the Effectiveness and Timing of Modification of Anti-Cancer Drug Therapies for Colorectal Cancer: Yuiji
Miyamoto, Yasuo Sakamoto, Nobuyuki Ozaki, Takatsugu Ishimoto, Masaaki lwatsuki, Yoshifumi Baba, Shiro lwagami, Naoya
Yoshida, Masayuki Watanabe and Hideo Baba (Dept. of Gastroenterological Surgery, Graduate School of Medical Science,
Kumamoto University)
Summary

Although treatments for unresectable colorectal cancer have made great progress with new anticancer agents, they are still
unsatisfactory. Development of anti-cancer therapy and its management are important in order to improve the treatment
outcome of colorectal cancer. in the evaluation of treatment effect, obtaining a baseline image at the start of treatment is very
important, and CT scan is generally performed for this purpose. In daily clinical practice, response evaluation criteria in solid
tumors (RECIST) is usually adapted for the assessment of treatment outcomes. In addition, we should make decisions about
continued therapy on the basis of both objective and symptomatic findings. Patients receiving palliative chemotherapy should
be monitored with a CT scan every 2 to 3 months. It is important to make a treatment strategy individually in consideration of
adverse events, purposes of the treatment, and tumor progression. Key words: Colorectal cancer, Chemotherapy, Manage-
ment, Corresponding author: Yuji Miyamoto, Department of Gastroenterological Surgery, Graduate School of Medical Sci-
ence, Kumamoto University, 1-1-1, Honjo, Kumamoto City, Kumamoto 860-8556, Japan
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TETWE, TO/HITE, FUBSAKIR ST BN A%
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IR f:ﬁ‘. Biiikia ﬂi‘f‘uﬁ}?fﬁﬁfl 1 75‘H it} i Tl ‘ﬁ-ﬂ*LIH
Thb, TRUWOMRICTE S &, WHEMIBIIRA D
WRLTOBWHEND S D, TOROFME#H->TLE
) UREMEDS D B o

ERR RO TN IS CT M d L < s b
B, R CT TRIGH S IS WIFiER 2 213 EOB-
MRI iM% 5. F/o FEZODIK
%K@ﬁ@%%CTf@%ﬁf%&ww%@%wmﬁﬁ
DO7zHiZ, PET-CT O HHNHRESILTHEY, 856
12, Bl ik FDG-PET % mmmgmwiuwx%
THEAT, FDG-PET ORISR o5
WWHTF L2 LWL HBY, HEIT X BHREIRAS
THUMOR VR T2 OBOEHFEIREHETE LI
b, PET-CT W34 H ko222 bib, &
7z, WEIBCHERE 245 5 Witk o B B KB L, Bl
ISTHDLEDPOBWIC, bbb i
B ) AT b,

KGR OB TR ORI B O 7280 CEA
SEDHEIE ST WA DL CEA AT O RS 58 I3A TE
FTH Y, WE M EIHMOMIEZNE LTIIw s R
By WHNB LT 130 H T LI CEAMEZTT, 6
T & P U RN e 1A R B M Al s A TR
T B Jzsh, MR T MG A LB S B, 12721,
HHE G O 4~6 MO I CEA 58RIz LA
LI ENRHY, BMIEEES MR LX) EEI
PChb, P ¥ FIF RN LRSS
BT B HEMNED S 0, RO VARV AP R R YEH
ZuwEHHEEhTnEY,

II. RECIST &%

PRI T, DA ORI BRI 2 720
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7 SR Lvs
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3 AR X DREEIRIE LA S Ao
i3 e CIEFER EHIIATT & By,

4 BB OFE TR ADITRAE L Tu A6 10
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WIRB R OB LR BIICE T 5 Z Lk oh, £
ORI & U TRIEA AT B 2 2400 g i
(response evaluation criteria in solid tumors: RECIST #:
) FIRIE W BT B, 0 RECIST S35l
AR B B W CTHIE ORI L Htl ) 5 0 &9 D OTR
BEE LTRHMGOT— & 2 HEICIETiEE 75720
12 2000 SELZIME S 2 A R 54 0 TH B, 2009 48
WZHETITH B version 1.1 R XN, wi2h D
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Th Y, M4 oBHORBHEBEDRIEOPE IS
Z2HOLOTIERW] &, A4 FT L YRS RT
Who Lo T, KIS RECIST 12§y - 7 5-l % 47 9
25, /‘é%r\ﬁ?*PlutkovﬂhfL KA IR, iﬁ%&%%ﬁaﬁ?
PR T 2 & OB LAY 2 BRI &
PO RIE R D B RETH 5,

EEHEDBENLEA I T

PR BB C L 6~8 3l T L TR R 24T 5 & 9
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M EEFTH 25, DREOTHIEEIZH 60% LD T
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FLHh,
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1) KBOHA KS1>
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IEIRRAHE—BIRE B2 > T b,
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KIEBHRIERS (203 B ISR IS BT 40000 AT (basgedic i+ 28 U™ L9 51 - 9

. ey TET YA [N e wn e gy, RO PIBREE APRER JECE DFS 0S
we nEE LRV VIR PR SN (%) (%) (%) (months) (months)
Nordlinger™*” 2008 1 FOLFOX4 182 6 87 25 1 19 64
(T Ee)
Reddy™ 2009 i 5-FU, LV, 493 NR 97 24 NR 22 50
CPT-11, L~
OHP, Bmab,
Cmab
Bathe™ 2009 il 5-FU,LV. 35 NR 86 19 3 23 NR
CPT-11
Gruenberger™ 2008 il XELOX, 50 6 100 12 0 12 38
FOLFOX4
Systematic review®: 2010 il 6 93 27 2 21 46

Median (Range)

(2~11) (39~100) (11~50) (0~5) (11~40) (20~67)

LV:leucovorin, CPT-11: irinotecan, L-OHP: oxaliplatin, Bmab: bevacizumab, Cmab: cetuximab

---- Overall survival
— Disease-free survival

o T i T L L T
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Abstract

Background The role of adjuvant chemotherapy for stage
IV colorectal cancer has so far been under-investigated.
The aim of this study was to assess the feasibility and
short-term outcome of adjuvant chemotherapy with the
FOLFOX regimen following liver resection for patients
with colorectal liver metastasis (CRLM).

Methods From May 2005 to September 2010, 86 patients
with CRLM underwent hepatic resection in the Department
of Gastroenterological Surgery, Graduate School of Med-
ical Sciences, Kumamoto University. Of these patients, 24
received FOLFOX4 or modified FOLFOX6 as postopera-
tive adjuvant chemotherapy.

Results Nineteen male and 5 female patients received
adjuvant chemotherapy following liver resection. Twenty-
one (87.5 %) of these patients completed 6 cycles of
adjuvant chemotherapy. Five patients required a dose
reduction due to neutropenia, and the dose intensities of
oxaliplatin and 5-FU were 93.6 and 94.1 %, respectively.
There were no severe adverse events from the treatments.
The median follow-up period was 48.4 months. Recur-
rences developed in 12 patients, and 3 patients died during
the follow-up period. The 3- and 5-year disease-free
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survival and overall survival were 51.6 and 45.1 % and
95.5 and 76.0 %, respectively.

Conclusions Adjuvant FOLFOX is feasible and might
provide a good prognosis for CRLM patients who undergo
liver resection.

Keywords Colorectal liver metastases - Hepatic resection -
Overall survival - Disease-free survival - Adjuvant
chemotherapy

Abbreviations
CRLM Colorectal liver metastases
OS Overall survival

DFS Disease-free survival

FOLFOX Chemotherapy with oxaliplatin plus
5-fluorouracil and leucovorin

FOLFIRI Chemotherapy with irinotecan plus
5-fluorouracil and leucovorin

AE Adverse event

Introduction

Colorectal cancer is one of the most common causes of
cancer death worldwide. The median survival of patients
with metastatic colorectal cancer treated with best sup-
portive care alone is approximately 6 months [1]. The
recent development of systemic chemotherapy consisting
of cytotoxic agents and molecular targeting agents has
dramatically improved the prognosis for such patients, but
complete remission of the disease is seldom observed
[2-5]. The liver is the most common site of colorectal
cancer metastases. Surgery remains the only treatment that
can achieve a potential cure, and the 5-year survival rate of
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patients who undergo curative liver resection is now
approximately 40-50 % [6-9].

Evidence of a good outcome following postoperative
adjuvant chemotherapy for colorectal cancer has been
established for patients with stage III disease [10-12].
However, data on the role of postoperative adjuvant che-
motherapy for stage IV disease is limited. Mirty et al. [13,
14] performed a pooled analysis using two studies, and
reported the significance of 5-FU and leucovorin-based
adjuvant chemotherapy for patients who underwent cura-
tive liver resection for their colorectal liver metastases.
Nordlinger et al. [I5] recently reported in an EORTC
40983 trial that there was an advantage obtained by
administering perioperative chemotherapy with the oxa-
liplatin plus fluorouracil and leucovorin (FOLFOX4) reg-
imen. However, the most appropriate timing and duration
of adjuvant chemotherapy with the FOLFOX regimen are
still unclear.

In Japan, oxaliplatin was approved in April 2005, and
we started to use the FOLFOX regimen as adjuvant che-
motherapy not only for metastatic colon cancer, but also
for CRLM patients who underwent liver resection [16].
The aim of this study was to assess the feasibility and
short-term outcome of adjuvant chemotherapy with the
FOLFOX regimen following liver resection in patients with
CRLM.

Patients and methods
Patients

From May 2005 to September 2010, 86 patients with
CRLM underwent hepatic resection in the Department of
Gastroenterological Surgery, Graduate School of Medical
Sciences, Kumamoto University. Forty-eight patients were
treated with liver resection after chemotherapy, and the
remaining 36 patients initially received liver resection
without chemotherapy. Of the latter patients, 24 patients
agreed to treatment with postoperative adjuvant chemo-
therapy. These 24 patients provided their written informed
consent, and received FOLFOX4 or modified FOLFOX6 as
adjuvant chemotherapy. This study was conducted in 2005,
and the data was collected prospectively.

Protocol for the adjuvant chemotherapy

The FOLFOX4 regimen [day 1: oxaliplatin 85 mg/m?,
leucovorin  (LV) 100 mg/mz, 5-fluorouracil  (5-FU)
400 mg/m? bolus, 5-FU 600 mg/m? continuous infusion
for 22 h; day 2: LV 100 mg/m?, 5-FU 400 mg/m? bolus,
5-FU 600 mg/m? continuous infusion for 22 h] or modified
FOLFOX6 (mFOLFOXG6; day 1: oxaliplatin 85 mg/m?, LV

) Springer

100 mg/m?, 5-FU 400 mg/m* bolus, 5-FU 2400 mg/m>
continuous infusion for 46 h) was started within 8 weeks
after liver resection, and was repeated every 2 weeks for 6
cycles. FOLFOX was administered initially as FOLFOX4
protocol for inpatients, later as mFOLFOX6 for outpa-
tients. After completion of 6 cycles of FOLFOX, no other
chemotherapy or targeted therapy was administered until
definite recurrence was recognized.

Eligibility criteria

Patients had to be 80 years of age or younger, have a WHO
performance status of 2 or less, histologically proven
colorectal cancer, curatively resectable CRLM, and be
without any detectable extrahepatic tumors. The primary
tumor had to be either already resected or judged to be
resectable in the case of synchronous metastases. The type
of liver resection was decided by each liver surgeon based
on the size, number and location of the CRLM. Patients
treated with previous chemotherapy including oxaliplatin
were excluded.

Evaluation and assessment of patients

A clinical and neurological examination, and assessment of
the hematological, biochemical, and toxic effects were
undertaken before each cycle of chemotherapy. A whole
body CT scan with contrast medium was undertaken before
starting adjuvant chemotherapy, and every 3 months
thereafter. When a recurrence was detected, the patients
were treated at the physician’s discretion. The patients’
characteristics and surgical data were obtained retrospec-
tively from their medical records: age, gender, pathological
stage, type of surgery, length of surgery, blood loss, and
postoperative complications. The stage of colorectal cancer
was based on the TNM Classification in Colorectal Cancer,
7th edition.

Statistical analyses

The data regarding disease recurrence and survival were
obtained from outpatient clinical visits. These data were
entered into the Microsoft Excel software program
(Microsoft Corporation, Redmond, WA, USA) for the
analysis. Kaplan—-Meyer survival curves were used to
analyze the survival rates.

Results

The clinical characteristics of the patients are shown in
Table 1. Nineteen male and 5 female patients with ages
ranging from 25 to 77 years (median: 58) received
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Table 1 The clinical characteristics of patients and their tumor-
related data

Variables n=24
Age (years)

Median (range) 58 (25-77)
Gender

M/F 19/5
Location of primary tumor

Colon/rectum 13/11
pT factor

T1/2/3/4 1/1/13/9
pN factor

N0/1/2/3 11/11/2/0
pStage

v 2/7/9/6
Timing of liver metastases

Syn/meta 6/18
Number of metastatic tumors

Median (range) 2 (1-8)
Size of largest metastatic tumor (mm)

Median (range) 29 (7-90)

p pathological, M male, F female, syn synchronous, meta
metachronous

Table 2 The surgical data and clinical course

Variables n =24
Type of colectomy
Colectomy 13
Anterior resection 10
Intersphincter resection 1
Type of hepatectomy
Partial resection 14

Segmentectomy

Sectionectomy

Hemihepatectomy
Length of operation (min)

Median (range) 393 (14-718)
Biood loss (ml)

Median (range) 203 (15-820)
Postoperative complications

Intra-abdominal abscess 1

Surgical site infection 1

adjuvant chemotherapy following liver resection. The pri-
mary tumor location was the colon in 13 patients and the
rectum in 11. Thirteen patients had Iymph node metastases,
and 6 patients had synchronous liver metastases. The
median number of liver metastases was two, and the
median size of the largest tumor was 29 mm.

Table 3 The tolerability of adjuvant chemotherapy

Variables n=24
Type of FOLFOX
FOLFOX 4/mFOLFOX 6 8/16
Completion
Complete/incomplete 21/3
Dose intensity
Full/reduction 19/5
Rate of treatment with full intensity (%)
5-FU 93.6
Oxaliplatin 94.1
Any adverse events
Present/absent 13/11
Table 4 The adverse events of adjuvant chemotherapy
Adverse events (%) Grade
1,2 3 Any
Hematotoxicity
Neutropenia 4 (16.7) 3 (12.5) 7 (29.2)
Anemia 14.2) 0(0) 14.2)
Thrombocytopenia 6 (25.0) 14.2) 7 (29.2)
Non-hematotoxicity
General fatigue 6 (25.0) 0 ) 6 (25.0)
Appetite loss 7 (29.2) 0 (0) 7 (29.2)
Nausea 14.2) 0O 142
Vomiting 1(4.2) 0O 1(4.2)
Diarrhea 14.2) 0O 14.2)
Hyperbilirubinemia 1(4.2) 0 (0) 14.2)
Peripheral neuropathy 7 (29.2) 0O 7 (29.2)
Intra-abdominal abscess 0 0) 14.2) 1(4.2)

The surgical data are shown in Table 2. Colectomy,
anterior resection and intersphincter resection were per-
formed in 13, 10 and 1 patients, respectively. Partial liver
resection, segmentectomy, sectionectomy and hemihepa-
tectomy were performed in 14, 2, 3 and 5 patients,
respectively. The median length of surgery was 393 min
(range 140-718), and the median blood loss was 203 ml
(range 15-820 ml). Postoperative complications occurred
in two patients (intra-abdominal abscess and surgical site
infection). The postoperative morbidity was 8.3 %, and
there was no mortality.

The tolerability of adjuvant chemotherapy is shown in
Table 3. Eight patients received FOLFOX 4, and 16
patients received modified FOLFOX6 as adjuvant chemo-
therapy. Twenty-one (87.5 %) patients completed 6 cycles
of adjuvant chemotherapy. However, the other 3 patients
discontinued adjuvant chemotherapy, because of one
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Table 5 Outcome of adjuvant chemotherapy

Variables

Recurrence
Present/absent 12/12
Recurrence sites
Liver
Lung
Liver and lung

Peritoneal dissemination

—_ NN W

Lymph node
Treatment after recurrence
Chemotherapy only
Surgery only
Both 4
Survival
Dead/alive 3/21
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Fig. 1 The overall and disease-free survival curves of all CRLM
patients treated with adjuvant FOLFOX

intra-abdominal abscess and 2 refusals of further adjuvant
chemotherapy due to grade 2 general fatigue. Five patients
required a dose reduction due to neutropenia, but the other
patients were able to be treated with the standard dose
chemotherapy. The dose intensities of oxaliplatin and 5-FU
were 93.6 and 94.1 %, respectively.

The adverse events (AEs) are shown in detail in Table 4.
Some kind of AE occured in 13 patients (54 %). The most
common AEs at any grade were neutropenia, thrombocy-
topenia, appetite loss and peripheral neuropathy. The most
common grade 3 AE was neutropenia (12.5 %). However,
all AEs recovered without intensive treatment, and there
was 1o patient with an AE higher than grade 4.

The outcome of adjuvant chemotherapy is shown in
Table 5. The median follow-up period was 48.4 months.

@ Springer

Recurrences developed in 12 patients, and 3 patients died
during the follow-up period. The most common site of
recurrence was the liver (4 patients). Lung, both liver and
lung, peritoneal dissemination, and hilar lymph node
recurrence were found in 3, 2, 2 and 1 patients, respec-
tively. The cause of death was disease-related in all
patients. The disease-free survival (DFS) and overall sur-
vival (OS) curves for all patients are shown in Fig. 1. The
3- and S5-year DFS were 51.6 and 45.1 %, and the OS were
95.5 and 76.0 %, respectively.

Discussion

In the EORTC 40983 trial, Nordlinger et al. [15] reported the
efficacy of perioperative (6 pre- and 6 postoperative) che-
motherapy consisting of 12 cycles of FOLFOX4 for initially
resectable patients with CRLM. In this trial, perioperative
chemotherapy with hepatic resection caused neutropenia of
grade 3 or 4 based on the Common Terminology Criteria for
Adverse Events (CTCAE) version 2.0 in 18 and 35 % of the
patients during pre- and postoperative chemotherapy,
respectively. Moreover, other grade 3 or 4 adverse events
were frequently observed in the trial. The rates of completion
of 6 cycles of pre- or postoperative chemotherapy were 79
and 44 %, respectively. By contrast, 21 (87.5 %) patients
completed 6 cycles of adjuvant chemotherapy in the current
study. Although grade 3 neutropenia was recognized in 3
patients (12.5 %) in our study, the bone marrow suppression
in these patients recovered with only postponement of the
treatment, and severe AEs, such as febril neutropenia, did not
occur in any of the patients. These data demonstrate the
feasibility of administering 6 cycles of the FOLFOX regimen
as adjuvant chemotherapy without preoperative chemo-
therapy for patients who undergo liver resection for CRLM.
There are two possible reasons for the different AE rates
between the EORTC 40983 trial and our study. One reason is
that there was no preoperative chemotherapy in our study,
and the other is the different total numbers of the chemo-
therapy cycles. There have been several reports that che-
motherapeutic agents could cause pathological changes in
the liver parenchyma, such as sinusoidal dilatation due to
FOLFOX, and chemotherapy-associated steatohepatitis due
to chemotherapy with FOLFIRI {17, 18]. Some reports have
pointed out an association between such pathological chan-
ges and an increase in the mortality and morbidity [15, [9].
Actually, postoperative complications occurred in 40
patients (25 %) in the group who received perioperative
chemotherapy in the EORTC 40983 trial. On the other hand,
the rate of postoperative complications was only 8.3 % in our
study. On this point, unlike preoperative, postoperative
chemotherapy was not found to have influenced operative
safety. The prevalence of peripheral neuropathy due to
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