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and Grade 0 in 1 patient. In addition, using the MAT method, the same
patients each showed a score of 6 points or higher.

Subsequently, the medication was switched from granisetron to
palonosetron as @ second-line antiemetic. The CTCAE 4.0 clagsification
“of nausea/vomiting decreased to Grade 1 or less in all 8 patients,
while the MAT method showed that nausea/vomiting was completely
suppressed to a score of 0 points in 3 patients and to a score of 4 points
or less in the remaining 5 patients. None of the 8 patients expressed
a desire for another antiemetic, There were no serious antiemetic-
related adverse effects that were considered to have been cawsed by
palonosetron (Table 2).
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Figure 1: a} Prior to being given chemutherapy, the patisnts were given
. granisetron (0,78 mg, intravencus) and dexamethasens {4 mg, intravenous)
. as firstling antiemetics.  On days 24 afler stading the chemotherapy,
¢ dexamethasone (4 mg) was administersd orally, B) VWhen the patients
. expressed g dasire for another antiemetic, the medication was swilched from
. granisstron to palonosetron as & second-ing antiemstic,
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Table 1: The resulls of eight patients expressed a dasite for ancther antiametlc
{Forty-hwo patients 4id not expresse a desire for snother antismetic),

Discussion

‘The efficacy rates of the mainstay FOLFOX chemotherapy regimen,
which consist of combinations of 5-fluorouracil, Oxaliplatin, and
lencovorin, in the treatment of unresectable, advanced, recurrent
colorectal cancer are generally said to be in the range of about 50-60%
19,10]. Moreover, in recent years, molecularly targeted drugs such as
bevacizumab, cetuximab, and panitumumab have been added to the
therapeutic arsenal, and the survival rate has been prolonged [3,4,11-
131, However, chemotherapy-related adverse reactions have become an
issue, and, in particular, it is said that 70-80% of patients undergoing
CINV [14]. Moreover, the patients themselves rank CINV as top issues
<ausing misgivings regarding their cancer chemotherapy [5,6]. In
addition, CINV can not only exert bad effects, such as anorexia and
malnutrition, but it can also lead to a marked decrease in the patient’s
QOL and interfere with continuation of the cancer chemotherapy.

In consideration of that situation, the National Comprehensive
Cancer Network (NCON) and American Sodiety for Clinical Oncology
{ASCO)} have prepared guidelines for antiemetic therapy. In these
guidelines, the FOLFOX regimens for unresectable, advanced, recurrent
colorectal ‘cancer are classified as Moderate Emetic Risk {(MER) in
the emesis risk classification. In Japan, many institutions administer
granisetron and dexamethasone as first-line antiemetics. However, it
is said that these agents are unable to control CINV in some patients.
Nevertheless, to dite, there havé been few reports of studies aimed
at identifying effective antiemetics for colorectal cancer patients. The
objective of the present study was to generate data in regard to this
important aspect of patient care.

Our findings indicated that 84% of patients did nol express a
desire for another antiemetic, but 16% of patients expressed a desire
for it. Control of CINV was poor in 16% of colorectal cancer patients
undergoing chemotherapy and that a back-up strategy was needed
for management of CINV in such cases. Palonosetron, the second-
generation 3-HT3 receptor antagonist that was used in this study, is
characterized by stronger affinity for the 5-HT3 receptor and a plasma
half-life that is 40 hours longer in comparison with granisetron,
which is & first-generation antiemetic [7). Prior to this, Saito et al.
performed a comparative study of palonosetron and granisetron as
first-line antiemetics for acute and delayed CINV caused by high-
emetic-risk chemotherapy in breast cancer patients. They reported
that palonosetron was significantly more effective than gravisetron in
suppressing CINV [13].

The present study focused on 50 patients who received the FOLFOX
regimen, which are classified as MEC in the emesis risk classification,
o treat unresectable, advanced, recurrent colorectal cancer. CINV
for 8 patients was not effectively controlled by granisetron and
dexamethasone as first-line antiemetics. However, when palonosetron
was given as a second-line antiemetic, replacing granisetron, it was
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{a1) Colonoscopy examination ﬁww&d tym:% trensverse colon cancer.
{t} Confrast enema showed atencgzs at the ransverse colon {arrowhead).
{c} Enhanced CT scan of the abdomen showed a tumor of the transverse

colon whose edge was enhanced,
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Fig. 4 Intraoperative photograph. SisSemE{%
sion was found on the serosa of the stomach
wall {arrowhead). :
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Fig. 3
{a) Pathological findings for transverse colon cancer showing tub2 (HE, X200

{b) Pathological findings for left avary showing tub2 (HE, X 200).

{c}) Pathological findings for navel peritoneal dissemingtions showing moderately to poorly dif-
ferentiated adenocarcinoma (HE, X 200).
{d) Pathological findings for peritoneal disseminations at the Cul-de-sac showing moderately 1o
poarly differentiated adenocarcinoma {HE, x200).
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A Long Survived Case of Transverse Colon Cancer with Peritoneal
Dissemination Treated by Multidisciplinary Treatment Including
: Hyperthemc Intrapentfmeai Chemaﬂzerapy

Tosh;yuia Nakazawa” Takanori Goi?, Mituhiro Msrzkawai? Kenji Koneri?,
Makata Mm"akazm’? Yasuo Hirono®, Atushi lida?, Kanji KatayamaV,
Akio Yamaguchi¥ and Atomu Murai®
. "First Department of Surgery, University of Fukul
BDepartment of Surgery, Kasahara Hospital

A STyear-old woman underwent extended right hemicolectomy, bilateral Gephcrectém’f, resection of
peritoneal disseminations and HIPEC for transverse colon cancer with disseminations. She received
chemotherapy with mFOLFOX6 and 1-LV/BFU after operation. About 1 vear after the first opera-
tion, dissemination on the peritoneum was detected by CT. She underwent resection of peritoneal dis-
serninations and HIPEC again. She was followed by chemotherapy with mFOLFOX6. About 4 years ‘
after the first opefaiion, liver metastasis and hilar lymphatic mietastasis were detected by CT. The
resection of liver metastasis and lymphatic metastasis were performed, revealing that no dissemina-
tion was present in the peritoneal cavity, We recognized HIPEC and mFOLFOX6 were effective to
her. ol ,

This case suggests that HIPEC and mFOLFOXS6 are effective for the widely disseminations and
she survived for long term.

Key' wcrd& z:azen cancer, peﬁtsz;eai disseminations, HIPEC
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MBTEFHEE T 5 AR LAKBIRAR Y > S HEB EEO 16
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X B B AV

HoE & 8 F 0 0&

Bow o £ Do ¥R & B R

HEEMBRETEO TRV,

K LTwiifesgEE 3BT L WEE Paclitaxel 60mg/body, Cisplatin 25mg/
body % dayl, day8 dayl5iziZE L day22i2 K3, FERCS-] 100mg/body % dayl &
D3MEZEL, 1EEEX LA BEY1o-2ELTH4T—A%BF LA
EFERT IS ERCEMESYE (D2+Nol6bly v /381, Nolba2l ¥ 7 3EH),
EERAHOBREHT LY. REERSORTETIE, ZRE U UL L ICHERY
51 Complete Response Grade3& $E Lz, F0#S-1 80me % 2EM#ES L, #

SREIFEE AL, KBIREEY v BER, B

BB

KEREEY VAHE LS LREBESTES
EETBHOBEEBETETHA2Y,. —F, BEE
FEHECHTIFRLLERRRR L U CHELEEE
{neo-adjuvant chemotherapy : W FNAC) ~Ol#
FET-TWEY, SFHEbhbhE BERAKERIR
U Y SEEREES BITHEICH L T Paclitaxel (8
TFPTX). Cisplatin (BLFCDDP), S-103#HH®
NACHEH L, 88FNCRELY, EERSELETE
FELIUBRATERELALDTETOLRSNZELD
ATHETS.

£ #

B 68l B

FER FHEEE.

HEE  BhE,

RER  FEFHLL.

BHEE FRITELBCTERE2ERICAR L
THHLENEERECRAYE L {, LEHLENE
ERETCHERGRBCESZYED . SAEHCTT
KUREHE Y S HOEAT 8D

ABESIRE - HE168cm. BEkg. BEREBEEICE

20129105 9 BRH 2012F10E20B8E
(B EREr
TI14-0196 HEWRIENR-1

L., BRERCHELZL. BEY VABEEDL
dodn EHETEE KT ERSERERTEE
fML%d oz Performance States (PS) 30 THo
7. )

ABRBERERR IFREEEOBEERTEED S
AV REE Iz Do 72 CEA, CAI9-9, CAlZ®
g w—H—bEEMUATH -,

ERHACEES (UGD) WERR  BHTHEEC
BERMAELTED L.

LEHCEARE (GIF) BERR BATHRZE
EARELREERNFEL B0 7: (Fig la). ZHOER,
EstRBELZH x i

BECTRERR  BESREEL SO0, KBIR
BEY v ASmo@EKE RS (Fig 22).

RS PLE LD, ¢T3, N3, cHO, cPO, cMI,
cStage IV (BB WHEHDEY D) OBEET
BELBEHL AHUROATORBEEELEL
BEESET R LSS B THT{LERESEA LN
TWAILEBELHBL, FOREOWEELEIE
BiiowTo+4 % informed consent 97wy, BN
REZREORELHTERERL LTNACR BT
Lz, LYAYEBRYOIHEEEREREEL
L, PTX 60mg, CDDP 25meg#% dayl, day8, dayl5
S L day22id B8, FBICS-1100mgF dayll b
3EREL, ToOB1EREE LA £KEEMR1
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Fig.1: a) An endoscopic examination revealed a type 3 cancer in the posterior wall of
lower body of the stomach. b} After four courses of neoadjuvant chemotherapy, it
is a small depressed lesion of the stomach.

Fig- 2 8) Enhanced CT scan demonstrated para-aortic lymphnode swelling {arrows). b))

Fig. 8 » Resected specimen shows a small remnant ulcer
in the posterior wall of the the gastric middle body.

Afrer four courses of necadjuvant chemotherapy, parg-aortic lymphnodes are reduced in size.

B L, 23—-RETHRICGIFAESFLE. BEO
BE@blhdh, B62u-ARTFRICGIFEN
BCT2BFLTHRHELF o LELERED
HRHFEIIRECIST # 4 FF 4 2% B

PRHUFUGIREFR . BHTHRBEOEERMA
EFEAL, FAELOBRLFEHEL 2oTni.

PREUECIFRERR - g E/hL, FEELT
i (Fig, 1b). &RESS CIOmM o i, B,
BRAEDS Y, BRESLALK, LEREODEY
Bl

MR CTRENE : KBREE > 1o
BMAREOL (Fig 2b). BEHLLEBLTO L,
FerAS

BLEX ) NACHES L2 WL, Faibegs
HTIHERIEMUEYR DR BLOEH
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a

Fig. 4: a’) Histological examination of the resected specimen shows marked fi-
brosis accentuated in the submucosal laver in the primary gastric lesion (HE.

x 200,

b} Histological examination of the resected specimen also shows scat-
tered inflammatory cell infiltrates but no residual cancer cells in the primary

gastric lesion {HE, x 400},

BabB s RERER Y g (Nolbbly > 28
&, NolBa2V v iE) FHLL

PEREANEAR  HATHEECRRMEZED
AOHTHol (Fig 3.

FIEHBRRERR  EREORETRICER,
BEAYHD. BEHELRETLORBLIRAT
Wit (Fig. 4a, HEREx20). U s BASH
OERTELLPRARCED o (Fig 4b,
HE#e@ x400). KEIREEY > 8N3n gl
L, yrS#HBoBEdERL Ty, ERELELD
MR RD ad o7z $72Nolébld 28, Nolba2
DIEFEOBEOME Y v BT CINENE Y
Bohpoln HEIDVHEBENYEYEILGraded
gL

FERB  HE6BHE» 5 S1 (80me/body, 48
BE2ENE) F2FENEEL, SEEERREDT
Ladpin, ;
Z =

BEOYDAHERLYETIEFESER, LLiF
WHRETHo T L LTLFEFRATHBY, Bk
EBRERY) A AEEBREOCBSESIRERY X8
BT FEEHRTLCL, 3ELERIEZS~10%

BELSNZY. 2O~FT, HEOTBLEHED
#EHFiIDI Y, BEEBBOY strategy & LTNAC
FREENTWA NACHHFBLSEEEIETL
DN LLEHENBTTETH S - OERERSFE
{, down staging 2 L3 WHEORELEEOE
KIASEBAHUROER, LB ENL LS
nYY, BEOY YSHEBLIETAETERINL
THY B strategy L E L NS, BES-VCDDPH#E
BHELFEET BREBCHT 28 -BROLER
B LTHEDHLNTHEMY, NACELTLfhh,
KEEREEY v ABEREACSVWTOESFLER
EhaWe L LNACOFEHEZEOZRES
CERGROEA VI AVERCBILFEER, &1
% Docetaxel (BT DOC) B IUPTX® Taxane BN
#5#4], CDDP, Irinotecan % ¥ O E#HEFEEER
Twd, O3 LEPTXR, SRAOBAIEORRE
ZELEEH I THEARYESL, AEEEEY
AW ERPTXEHES S+ D thymidine phos-
prvhorylase (PyNPase) ¥ HRESUHETL I L8
FEBNTHEY, 5 deoxy Sfucrouridine {5-DFUR)
EOBFREFECLVHEEVENBONL T LFREER
hT»EW PTX %68 L st oR Bz

s TG
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Table 1. Reported cases of gastric cancer with para-aortic lymphnode metastasis in which
both primary lesion and lymph nodes showed histological CR caused by NAC

Author  Year Sex Age Type Histologic type Regimen Course Qutcome (months}
Kiriyama™ 2001 M 66 3 tubl PMUE 2 unknown
Yabusald®™ 2002 F- 85 3 por PLE 2 12M
Koizumil? 2003 "M . 60 3 tub2 81/CDpP 1 M
Matsuya™ 2007 M 75 3 tub2 81/D0C 3 15M
Fujisawa® 2007 M 3 por S1/CnpP 2 oM
Matono® 2008 M 67 2 b2 LowFP/CDDP—SI/CDDP  2+1 24M
Oshima® - 2010 M 55 2 por S1/CDDP 3 M
Ourcsse 2012 M 88 3 por PTX/B1/CDDP 5 over 60M

PLF : CDDP+ Loicobolin + 5FU PMUE : CODP+MMCHVP-18+UFT FP: 5FU+CDDP

W, PTXE CDDPOBEFHBN Thon &t
LHENRPTX ¢ S1OFHPNRNCh LT
L2HENFELLND, BRAOLEFEEARE, &
EFEBEROBHDIET - TEST, BrOREIL
ERTWi FOLHMT Ajan 592 DOC/CDDP/ S
~FUGDCF#ENCODP/5-FUDCF#E L ) BIF
CCHAIERERLTWLS, bRDRLEBIVEY
ENRPUBLT, JHBAFEEENACLEVE S
Bl LA RRLIHGEAEREERER RVE
FHIh RelrEEEEI bR bhbhid 3
FERELEEEDOL VA VR BRI 0HA D, X1
BECBO Ttaxane REH E LTDOCE H PTX
FHELTWAIE LAY, PIXREL VYA VR
BMEL HESYOBEEBELS LALPTXE
CDDPOEYEL, BEESFBRVEEHE LE £2T
Hara 69 O E O PTX 80mg/m? (dayl815)/CDDP
25m/m? (dayl.8.15)/ 5-FU600mg/m? (day18.15)
D 5FU% 81 {100mg/body) KEE L, »0PTX,
CODPABELELVY AV THSTLE. BBRETIRAL
FRECLIFEERUTOTL - A RETE
Jo. SRISEDSLBESRLBENSHENTET
BoltbELITVE,

KEREE Y 1 HEBEEO 1 EF 040 Stage
IVHBICHTANACOFYRIEDWTRE L ORE
by, LELPVRIELEERITY, 2£466%

419% EBMELTWE, L LAKELZ LY A VT
C NERTBLY, FARBREESEENNOBERLSE
E4 A hEPCO2VTEBEB LIV F Y AREAT
Wi, EERREETEE ABREEY L8,
HWHEFEHEE F— T — F & LTI0R3E~2011E 12

WTHRELREI AN Y ABEBRED ETE
B L TNACHTEICURL, BREEB IUNI6
UL SIS Grade30 B EFN DR HELBLE
Pl 7TRIBEShTWDO mn b TEIZHER
Fle 2t 861% Table LTRY. ERIZSEAS BT
# (PH645E) T, BLHRIN 1 ThoN #HO
BEEEIE 3B 6 6, 2EN2MITH o MBEN
EAEEB AT L Sh ot LY X VIZSI/CDDP R
3#l. PMUE (CDDP/MMC/VP-16), FLP (5FU/
Leucovorin/CDDP), SI/DOCA1#F0oC, 144
Low dose FP (5 FU/CDDP) # &SI/CDDPIZEE
LRI TH - BFEE20-A96 32— A5
Ehpol., EBHRSEETORENRBERADAT
Hots LIATHRAIOXSIZ, NACHITHIZD2
+ Nl W ER#F L7 pEIREROBI LT
A5 TH5, JCOGI0I™ IFBRERH T2 (SS) LT
MBYEITTEZETERCN LT, EEHDINE
IZNol6Y » “ERFELMALZ L ORFLHI LB
KREBRTHLA, BRERENoISY Y IERELMAL
BIMAthro B0 2BETSELESE EERE
FEE BERERCERLI ok SHIILVETEY
BEMELETERCE T2 FHNNoISY ¥ I HE
BEEEN, D2BEFEEFRE SN HBRET
HNACTdown staging 2 2o 70d%, Db EBREY
BEBHTH oL LHRHUEDENLH Y Nolb
Uy RnEORHERRT LY $AHEBOL S CHEE
FEHCREGLEHUBRACB Y AH R RS
DREFELEROGSHINLEIS TR LY, bhbhid
HROWERIZE LTSI RELT2EHESL
7z
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B, MEUBRTEREETRECETINACOL
VR E LTS 120mg/m® (dayl-21) CDDP 60myg/
m® (day8) B ATHATVES, EEDCSOBE
LALATWEY, I, BEYYREBLEIE
THEBICHT AR DCSHFE L B L 2 JCOGI00258
BAEATRTHY, CORRPHFEINLY, BES
DI IFGFEBREDOREA % EH L Tdose down
LB PTX/CDDP/S-BRERFH £ 2 b/

#® 8

KEREEY >\ HES RO LREY ¥ HER
EFER I LTPTX/CODE/S- 1O NACHER L,
HMBMFNCRELRY, EBRRSEAETL2E 1B
BELT. 3HMFREEORER 2 EE L T dose down
L7:PTX/CODP/S-1ONACREH L2 ohi.

x #
1) deRER RHEE BHER BEIBURK
BREBYVABAUBOYE BESEE
1995 ; 28 1 923926

2) EZRE— BF OB HEEH REEFSLA
LABREEVYAHBROELD. SHEH
2001 : 84 562567
Fisher B, Saffer E, Rudock C, et al : Effect of lo-
cal or systemic treatment prior {o primary fu-
mor removal on the production of and response
to a serum growth-stimulating factor in mice.
Cancer Res 1989 ; 49 : 2002 ~ 2004
4 BEESELE  FENAVEYS P &K
WAE, EFE, 1999
BELYE SERFE EFESCHT AR
key drug b LASH SR La®gE:  S-1/CDDP
BE#E TILS-U/CDDPH#ESHE BeBs
2006 : 42 0 333338
§) Hara T, Omura X, Hirano M, et al: A phase [

study of paclitaxel, cisplatin, and fuorouraci

{TCF) for advanced gastric cancer, Cancer

Chemother Pharmacol 2007 ; 59 : 631636
7) Therasse P, Arbuck SG, EBisenhaver A, et al:

New guidelines to evaluate the response 'to

treatment in solid tumors, European Organiza-
tion for Research and Treatment of Cancer. Na
tional Cancer Institute of the United States, Na-
tional Cancer Institute of Canada. ] Na#l Cancer

Inst 200092, 205~218

8) KEE-8, B BE AlEne: B2FESC

Lort

3

5

Do

9}

10

m

13)

14)

18)

16}

17

18

S LEEARRY CAANBEODE. BHENS
B 1995:28:918-922

BREBEEE BREEFA V54> HEE
3, BB EHR, 2010

Koizumi W, Narshara H, Hara T, et al: Rand-
mized phase T study of 8-1 alone versus S$-1 +
cisplatine in the treatment for advanced gastric
cancer (The SPRITS trial) SPRITS S-1 + cis-
platine vs $-1 ia RCT in the treatment for stom-
ach cancer, Lancet Oncol 2008 ; 9: 215221
SRS, B BB BHENES: TS-1/ODDP
GHEESEDLUXEREAEY VA EMPCR R
oRBFEHO 1LE. #HE i 200330 1361
~1356

BEaEgE HFLEk BREETFEITSV
CDDPH B S TRECR 28R LYRICTR
EHEEIREShETEEO 1F. BHEAEE
2006 ;39 1 3843

Rowinsky EK, Cazenare LA, Donehower RC:
Taxol 1 Anovel investigational antimicrotuble
agent, ] Natl Cancer Inst 1990 ; 82 : 12471259
Sawada N, Ishikawa T, Fukuse Y, et al : Induc-
tion of thymidine pho phorylase activity ‘aazd &n-
bancement of capecitzhine efficacy by taxol/taz-
otere in human cancer xenografts. Clin Cancer
Hes 1998 ;41 10131019

ERERE, WEH K EEE-L Pacritaxel/
CDDP 3 E# 838 L L Y Pathological CR
PELULETESO LY. BLHE 2008
351 13831386

ENOB RiEd FEFERE #HETIS-V
Paclitaxe FHBREFHBD L EFHEHEO 1 H.
BEAL#E 2005 32 1 14431445

Ajani JA, Van Cutsem E. Moiseyenko V. et al:

Docetaxel (D) | cisplatin, 5§ -fluorcuracil (F)
compare 1o cisplatin (C) and 5-fuorouracil (F)
for chemotherapy-naive patients with metastat-
ic or locally recurrent, unresectable gastric car-
cinoma (MGC} : Interim results of a random-
ized phase W trial {V325) . Proc Am Soc Clin
Oreol 2003 ;22 ; 248

LR, FEET, BE Ok ETERCH
+ % Neoadjuvant chemotherapy ~ 580 EE A
REEY v RBBREFACOVT -, BLE
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2001 5 28 : 14181418

19 WS, EEXE, FHEEG walERe
PEH L EHA T L stage IVE#ED 1
# BEEEE 2001 781124127

20) Bl 3, B K, HOZEwEneEsEr
FCRIB LN RBREEY Y ABEBEES
AEESMEEOLH. FLlbd 2002120119
~123

21) BMEEE, NELCH, $E ¥ Docetaxel/S-1
X B EERYES LANEY ¥ N HER
PHESEHO LWBRE. BE{LR 200734
1643 - 1646

27) WERSE EF & RAREEFES-1+CDDP
IR L D BB CRAYE & 1L Stage TV
Hfro 18, $EfhEE 2007 1 342 2297 2300

23) B B, BABr, BREde BEAEHEY

BRERAFFEMR

74 %
YAGEB RS L BT EEICH L ORISR
Bk hEFTELE % Y pathological CREBEHR
EhZ1P. HESASEE 200869 815819

24} KEBT, 48 8 BOUBURe  HeefE
ETHBSENEEOSSBENE LW REX
BRERY v EEBBETEEO 16 B
4k# 2010371 657~701

253 Sano T, Sasako M, Nashimoto A, et al : Random-
ized controiled trial to evaluate para-aortic
lymphadenectomy for gastric cancer
(JCOGY501) : final morbidity/mortality analy-
sis. Proc Am Soc Clin Oncol 2002 ; 21 : 697

26) BEECr, EEEE, FEETE  Stage IVEE
Y B BB E O B BRE - H 8 Docetax-
e/CDDP/SL (ICS) FEORERE-. #0E
2010156321327

A CASE OF GASTRIC CANCER WITH PARA-AORTIC LYMPENODE METASTASIS
RESPONDING TO PREOPERATIVE CHEMOTEERAPY COMPLETELY ON PATHOLOGY
AND SURVIVING 5 YEARS WITHOUT RECURRENCE

Toshihisa KIMURAY, Shinsuke TABATAY, Tamotsu TOGAWAPY,
Hidetoshi ONCHT, Akio YAMAGUCHI® and Yasunori SATOY
Department of Surgery, National Hospital Organization Fukul Hospital?

First Department of Surgery, Feculty of Medicing, University of Fukul®
Department of Human Pathology, Kanazawa Undversity, Graduate School of Medicine®

We report a case of gastric cancer with para-aortic lymphnode metastasis responding to preoperative
chemotherapy (Paclitaxel (PTX)/Cisplatin (CDDP)/S-1) completely on pathology and surviving 5 years
without recurrence. The patient was a 68-year-old man with advanced gastric cancer. Computed tomog-
raphy (CT) scan showed para-aortic lymphnode metastasis. We thought a complete resection would be
difficult, so he was given necadjuvant chemotherapy combined with PTX, CDDP and S-1. After four
courses of this neoadjuvant chemotherapy, both the tumwor and the lymph node metastasis decreased in
size. Radical resection was considered possible. He underwent distal gastrectomy with left adorenectomy
and D2 + para-zortic lymph node dissection with curative intent. The pathological diagnosis revealed the
complete disappearance of cancer cells in both the primary lesion of the stomach and lymph nodes, con-
firming a pathological complete response. The postoperative course was uneveniful. The patient has
been followed up for 5 vears, including 2 vears administration of §-1 with no evidence of recurrence. Ad-
vanced gastric cancer with para-sortic lymph node metastasis without other non-curative factors, can
achieve long-term survival can be expected by combining a curative operation with PTX/CDDP / 81
combined therapy.

Key words * neoadjuvant chemothierapy, parg-aortic lymphnode metastasis, gastric cancer
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Abstract

AIM: To investigate into the diversity of UG71A1 poly-
morphism across three different districts in Japan and
highlight genetic differences among the population in
Japan.

METHODS: We enrolled 50 healthy volunteers from
each of the Yamaguchi (western part of Japan), Kochi

[ ¢

3.;;;:...,@ WJGO | www.wjgnet.com

(southern part of Japan) and Akita (northern part of
Japan) prefectures. Blood samples (7 mL) were col-
lected from each participant and stored in EDTA for
subsequent genotyping by fragment size analysis,
direct sequencing and TagMan assay of UG7T141*28,
UGTIA7*3|UGT1A9%22 and UGTIA1*93/UGT1A1*6/
UGTIA1*27|UGT1A1*60/UGT1A7 (-57), respectively.

RESULTS: The only statistically significant differences
in allele polymorphisms among the group examined
were for UGT1A1%6. The Akita population showed more
UGTI1A1%6 heterozygosity (P = 0.0496).

CONCLUSION: Our study revealed no regional diversi-
ty among UGT1A1, UGTIAZ or UGT1A9 polymorphisms
in Japan.

© 2012 Baishideng. All rights reserved.
Key words: UGTIAI gene; Polymorphism; Diversity
Peer reviewer: Kwang-Huei Lin, PhD, Professor, Associate

Dean, College of Medicine, Chang-Gung University, 259 Wen-
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INTRODUCTION

Irinotecan with fluoropyrimidine is approved wotldwide
as a first-line chemotherapeutic agent for metastatic
colorectal cancer'™. Although prolonged survival has
been reported with the use of this drug, severe diarrhea
and neutropenia have also been reported as dose-limiting
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toxicities in 20%-35% of patients treated by the agent.
Recent studies revealed that the risk of such severe tox-
icities might be associated with genetic variation in irino-
tecan metabolism, indicating a possible predictive factor.

Irinotecan is activated by hydrolysis to SN-38, a po-
tent topoisomerase I inhibitor'” that is primarily inacti-
vated through biotransformation into SN-38 glucuronide
(SN-38G) by the enzyme uridine diphosphate glucuro-
nosyltransferase isoform 1A1 (UGT7.A7)". In addition,
the toxicity of irinotecan has been correlated with poly-
morphisms in the number of TA repeats in one of the
promoter regions of the UGTT.AT gene (UGT1AT *28),
which affects transcriptional efficiency™. Because of the
clinical importance of the glucuronidation pathway in
irinotecan treatment, UGT7.A7 *28 was proposed as a
potent predictor for severe toxicity” ', Recently, a novel
prospective dose-finding study of irinotecan alone based
on UGT1.A71%6 and *28 genotyping was reported!™'?,
These results showed that the UGT7.47 *6 or *28 geno-
type status could be used to determine RD (recommended
doses) of irinotecan. We conducted a prospective phase
II study of FOLFIRI for metastatic colorectal cancet in
Japan, analyzed the UGT7.47%28 and *6 polymorphisms
and demonstrated that the combination of the UG-
T1.A7%28 and *6 polymorphism is important to predict
the adverse event of the CPT-11".

The role of UGT7.47%28 alleles in the toxicity and
pharmacokinetics of itinotecan is considerably differ-
ent between Asians and Caucasians. Only homozygotes
of *28 have been associated with neutropenia in Cauca-
sians'" """, whereas both homozygote and heterozygote
*28 patients have shown severe toxicity with itinotecan in
Japanl4’9]. Other results revealed that SN-38 glucuronida-
tion was highly impaired in heterozygotes, as previously
reported”™ . Such ethnic differences may be associated
with other genetic variants of UGT1A family polymor-
phisms, such as UGTT1.A7%60, *6, UGT1.A7*3 and UG-
T11.49%22, which were demonstrated in linkage disequilib-
tium expetiments with UGT7.47#28"". Such genotype
vatiation could affect SN-38 glucuronidation and also
the severe irinotecan-related toxicity. This study aimed to
clatify the regional differences in UGT enzyme polymot-
phisms among three different districts in Japan that are
widely difterent, both geographically and culturally.

MATERIALS AND METHODS

The 50 volunteers from Akita, Kochi and Yamaguchi
prefectures comprised of 8 males and 42 females, 6 males
and 44 females, and 11 males and 39 females, respectively,
with an average age of 37.5, 43.8 and 38.4 years, respec-
tively. The examinee demographics are shown in Table 1.

Blood samples (7 mL) wege collected from each par-
ticipant and stored in EDTA for subsequent analysis. Ex-
aminees were limited to those whose parents and grand-
patents came from the same region.

Written informed consent was obtained from all par-
ticipants.
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Akita Kochi © Yamaguchi
Sex : i
Male Mg 6 11
Female 42 44 8 39
Age (yr) 37.4 (23-55) 43.8 (24-66) 38.4 (18-67)

Primers and probes’

" Gene ~ Variant

UGTIA1*28 - 53 TA6/TA7 F-FAM b'-gtgacacagtcaaacattaacttgt-3'

R 5"-gectitgetoctgecagagett-3!

UGTIA73 N129K F 5'-tacactctggaggatcagga-3'
W208R R 5'-tattggecatcacgggtite-3'
UGT1A9*22 -118 T10/T9 E 5'-acttaacattgcagcacagg-3'
R 5-atgggcaaaagcettgaact-3'
UGTI1AT1*93 -3156 G/ A F  5-cagaagggctagagaggaggaa-3'
: R - bl-cttgctctcaaaactctgggataga-3'
FAM S'cctgtccaagctea-3!
VIC. 5'-cacctgtetaagetea-3'
UGTIAT*6 211 G/A C 55971520
UGTIA1*27 686 C/A €:2307598 20
UGTIA1*60 . -3279T/G C 1432134 10
UGTIA7 (-57) 57T/G C 28726510

'Primers for fragment size assay: F-FAM: Forward primer labeled FAM;
R: Reverse primer. Primers for Sequence assay: F: Forward primer; R:
Reverse primer. TagMan assay: F: Forward primer; R: Reverse primer;
FAM: Reporter 1 probe; VIC: Reporter 2 probe. Number: TagMan SNP
genotyping assays number.

Genotyping

Genomic DNA was extracted from peripheral blood an-
ti-coagulated with EDTA-2Na, using a conventional Nal
method™. UGT1.A7%28, UGT1.A7%3/UGT1.A9+22 and
UGT1A71*93/UGT1.A1*6/UGT1A1*27/UGT1.A7*60/
UGT1.A7 (-57) were genotyped by fragment size analysis,
direct sequencing and TaqMan assay, respectively. Primers
and probes used in this study are shown in Table 2.

For fragment size analysis, PCR reactions were pet-
formed in a total volume of 10 pL containing template
DNA (80 ng/uL) accotding to the manufacturer’s instruc-
tions (Ex Taq; Takara, Tokyo, Japan). The amplification
was carried out with a Gene Amp PCR System PC808
(ASTEC, Tokyo, Japan), with an initial denaturation at
95 °C for 2 min followed by 27 cycles of denaturation
at 94 'C for 30 s, annealing at 60 C for 20 s, and exten-
sion at 72 'C for 30 s. The PCR products of TAG and
TA7, whose sizes wetre 94 bp and 96 bp, respectively, were
mixed with Hi-Di formamide, including the internal size
standatd (GeneScan 500, Applied Biosystems, CA, USA)
at a 1:10 (wo//wol) ratio. Then, samples were run in the
ABI Prism 3100 Genetic Analyzer (Applied Biosystems).
Fragment sizes were determined by comparison with the
internal size standard (GeneScan LIZ-500) using the local
Southern algorithm and the data wete analyzed by Gen-
eMapper™ software version 3.5 (Applied Biosystems).

For direct sequencing, PCR amplifications were
performed using the Gene Amp PCR System PC808
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UGT1A1*28 UGT1AT*6 UGT1AT1*27 UGT1AT*60 UGT1A1-3156
(P = 0.663) (P = 0.0496) (P = 1.000) (P =0.766)
6/6 6/7 777 AA G/A G/G AA C/A C/IC GG  T/G T AA GA GG
A 41(8) 8(16)  1(2) 1() 20(40) 29(8) - 0(0) 0(0) 50(100) 2@) 19(38) 29(58) 1(2) 86 4182
K 37(74) 13(26)  0(Q0)  0(0) 14(28) 36(72) 0(0) =~ 1(2) 49(98) 1(2)  25(50) 24(48) ~0(0) 13(26) 37.(74)
Y o 37(74) 12(24) 1@  3(6)  9(18) 38(76) 0(0) 0(0) - 50(100) :2(4) 22(4d) = 26(52) - 1(2) 12(24) 37(74)

A: Akita prefecture; K: Kochi prefecture; Y: Yamaguchi prefecture.

UGTIAZ7 N129K

UGT1A9*22

UGT1A7 W208R UGT1A7 -57
(P = 0.853) (P = 0.409) (P = 0.409) (P = 0.993)
G/G T/G 721 c/c 1/C G/G 1/G /T 9/9 9/10 - 10/10
A 7. (14) 24 (48) 19 (38) 2(4) 23(46) . 25 (50) 204) - 23(46) . 2B(0) . 5(10) - 24(48) 21 (42)
K 8(16) 20 (40) 22 (44) 4(8) 17.(34) 29 (58) 4(8) 0 17(34) L 20(8)  6(12) - 2{44) - 2(44)
Y 5 (10) 23 (46) 22 (44) 4(8) 1428 32(64) 4(8) 14(28)  32(64) 5(10) . 23{46) - 22{44)

A: Akita prefecture; K: Kochi prefecture; Y: Yamaguchi prefecture.

(ASTEC, Tokyo, Japan) with Ex Taq polymerase. Ampli-
fication conditions were 30 cycles of 95 C for 30 s, each
annealing temperature for 20 s, and 72 C for 30 s. PCR
products were purified using ExoSAP-IT (Amersham
Bioscience, Tokyo, Japan) for 20 min at 37 'C and then
for 20 min at 80 ‘C. Sequencing reactions were carried
out using a BigDye Terminator Cycle Sequencing Kit
(Applied Biosystems, Tokyo, Japan). After purification
with ethanol, the reaction products were analyzed using
an ABI 3100-Avant Genetic Analyzer (Applied Biosys-
tems).

TaqMan assays of PCR products were performed
according to the manufacturer’s protocol. Specific fot-
watd/reverse PCR primers and TagMan probes for UG-
T1.47%93 were custom-synthesized by Applied Biosys-
tems. Primers and probes for UGTT.A7*6, UGT1.A47*27,
UGT1A7*60, UGT1.A47 (-57) were purchased from
Applied Biosystems (TagMan SNP Genotyping Assays).
Reaction mixtures were loaded into 384 well plates and
placed in the ABI Prism 7900HT Sequence Detection
System (Applied Biosystems). PCR amplifications were
performed as follows: initial denaturation at 95 C for
10 min, followed by 40 cycles of PCR with a denatut-
ation at 95 C for 15 s, and one step annealing/extension
for 1 min at 60 C.

Statistical analysis and power calculation

Proportions of wild-type, hetero-type and homo-type
wete calculated with 95% Agresti-Coull confidence inter-
vals (95% CI)™. Fisher’s exact test with a two-sided sig-
nificance level of 0.05 was used for comparing the areas.
For a two-sided 95% CI for a binomial propottion whose
true value is varied from 0.5 to 0.1, a sample size of 50
yields a half-width of, at most, 14% in any situations of
the true value.
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RESULTS

Tables 3 and 4 list the polymorphisms of UGT7.A7 allele
*28, *6, *60, *27 and *93 (-3156), UGT1.47 *3 (N129K,
W208R, -57) and UGT7.49%22. The incidence of wild-
type UGT7.47%28 in the Akita, Kochi and Yamaguchi
cohorts was 82% (95% CI: 69 to 90), 74% (95% CI: 60 to
84) and 74% (95% CI: 60 to 84), respectively (P-value =
0.663). The incidence of homozygous UGT1.47*28 across
the three distticts was only 1.3% (95% CI: 0.0 to 5.0).

The only statistical difference in allele polymorphisms
examined among the three groups was in UGT1.A7%6.
The incidence of wild-type UGT7.47%6 across the Akita,
KKochi and Yamaguchi populations was 58% (95% CI: 44
to 71), 72% (95% CI: 58 to 83) and 76% (95% CI: 62 to
86), respectively, while the incidence of heterozygous-
type UGT1.A7%6 was 40%, 28% and 18%, respectively.
Volunteers from Akita showed the most heterozygosity
in UGT1.A7%6, although the P-value was 0.0496.

DISCUSSION

The participants in this study were mostly nurses and
other medical staff from hospitals in the three Japanese
prefectures. Around 95% of the nurses in Japan are
women; thus the predominance of female subjects in this
study.

There are several reports about the distribution of UG-
T1.A7 polymotphisms worldwide. However, these studies
were limited to the promoter region, UGT7.47*28%%),
and demonstrated that UGT7.47%28 homozygosity is
frequent in Burope (5.0%-14.8%), Africa (5.9%-17.9%)
and the Indian subcontinent (19.2%-24.0%), compared
to East Asia, which comprises mainly of the Chinese
(1.2%-5.0%)"*9. Hall e 2/*” showed that sub-Saharan
Aftica, especially Cameroon, was 33% homozygous for
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Russia

China

Korea Yamagucti

Kochi Shikoku mountain

Figure 1 The location of the three prefectures. Akita represents the northern
part of Japan, while the Kochi prefecture on Shikoku Island was obstructed
from communication with other prefectures by the Shikoku mountain (dotted
line) range in ancient times. Yamaguchi is one of the nearest prefectures to the
Korean Peninsula in Japan.

UGT1.A7%28, which is a fairly high frequency even com-
pated to Caucasians and Indians.

The incidence of homozygous UGT7.47%*28 across
the three districts of our data in Japan was only 1.3%,
which is comparable to the 1.0% reported by Hall e a/*.
Premawardhena ¢z a/* also reported a wider diversity
of repeat numberts among individuals from North and
Central America with varying degtees of African ances-
try. Our data demonstrated that the repeat number of
(TA) was 6/6, 6/7 and 7/7, which is the same as those
reported for Buropeans and other Asians. Hitherto,
no studies have investigated the regional diversity in
UGT1.A47-family polymorphism within one countty, al-
though our study now indicates that there is no diversity
of UGT1A7%28 polymorphism in Japan.

In this study, we selected the Akita, Kochi and Yama-
guchi prefectures (Figure 1). Akita represents the north-
ern part of Japan, while the Kochi prefecture on Shikoku
Island was obstructed from communication with other
prefectutes by the Shikoku mountain range in ancient
times. Thus, both prefectures have developed a unique
dialect and less communication with each other histori-
cally. On the other hand, Yamaguchi is one of the nearest
prefectures to the Jorean Peninsula in Japan. All the pre-
fectures chosen have also developed a unique culture.

Our study revealed no regional diversity of UGT1.A47,
UGT1A7 and UGT1.A49 polymorphisms in Japan. Only
UGT1.A71%6 showed a statistically significant difference
among these three regions in Japan, with more G/A type
in the Akita prefecture compared to the other two re-
gions. However, the p-value for the UGT7.47%6 polymot-
phism was marginal (P-value = 0.0496) and the statistical
significance is easily changeable due to the selection of
the sampling population. The number of UGT7.47%6
homozygotes was not different among the three districts,
with allele frequencies for Akita, KKochi and Yamaguchi
of 2.2%, 1.4% and 1.5%, respectively.

Our study is an exploratory research about the diver-
sity of UGT1.A47 in Japan. Before the study, we speculat-
ed that Akita may have the same tendency of UGT7.A47
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polymorphism as Caucasians, i.e. Akita may have more
polymorphism in UGT7.A7*28 and less polymorphism
in UGT1.A71%6. However, our study revealed that UG-
T1.A47%28 showed no diversity and UGT7.A7%6 did not
show less polymorphism, although this was not random
sampling and generalizability of our population could not
be guaranteed.

As described, heterozygotes of UGT7.47*28 are ex-
tremely rare in the Japanese population compared to Cau-
casians and the incidence of heterozygotes and homozy-
gotes of UGT1.A7%28 actross the three districts combined
was 22.0% and 0.013%, respectively.

Our study also demonstrated that the UGT7A7*6
polymotphisms, G/A and A/A, occurred at a rate of
28.7% and 2.7%, respectively, in Japan. Kaniwa ez a/*”
examined the vatiants of UGT7.47%6 in Caucasian and
African-American populations. Caucasians showed only
two heterozygotes among 150 blood samples, while none
were found among the African-Americans. Our study
confirmed the Japanese standard data for UGT7.47 poly-
morphism frequencies, which shows more variants for
UGT1.A7%6 compared to Caucasian and African-Ameti-
can samples.

Jinno et " examined the glucuronidation of SN-38,
a potent inhibitor of topoisomerase 1, by human UG-
T1A1 variants in Cos-1 cells. The variant 211G <A (G71R)
(UGT1.A7%6) reduced the glucuronidation activity more
than 686C>A (P229Q) (UGT71.A7*27). Moreovet, hy-
perbilitubinemia observed in Japanese and Taiwanese
patients with the P229Q) variant is mainly attributable to
the TA7 variation. Thus, UGT7.47%6 plays an important
role during chemotherapy with irinotecan in East Asian
populations™,

Finally, the variant sequences in exon 1, UGT7A7*6
and UGT7.A7*27, have been identified only in the Japa-
nese. Thus, Japanese studies could focus more on these
two genotypes, which might be more closely associated
with drug sensitivity in Japanese patients than in Cauca-
sians®

Our ongoing studies will compare UGT7.4 gene poly-
morphism worldwide, starting in Asian populations and
gradually spreading to Europeans. Such investigations
may also clarify the movement of people throughout his-
tory.

Background

Irinotecan with fluoropyrimidine is approved worldwide as a first-line chemother-
apeutic agent for metastatic colorectal cancer. Although prolonged survival has
been reported with the use of this drug, severe diarrhea and neutropenia have
also been reported as dose-limiting toxicities in 20%-35% of patients treated by
the agent. Recent studies revealed that the risk of such severe toxicities might
be associated with genetic variation in irinotecan metabolism, indicating a pos-
sible predictive factor.

Research frontiers

This study aimed to clarify the regional differences in UGT enzyme polymor-
phisms among three different districts in Japan that are widely distant, both
geographically and culturally.

Innovations and breakthroughs
The authors enrolled 50 healthy volunteers from each of the Yamaguchi (west-
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ern part of Japan), Kochi (southern part of Japan), and Akita (northern part of
Japan) prefectures. Blood samples were collected from each participant and
stored in EDTA for subsequent genotyping by fragment size analysis, direct
sequencing, and TagMan assay of UGT1A1*28, UGT1A7*3/UGT1A9*22, and
UGT1AT*93/UGTIAT6IUGT1A1*27/UGT1AT*60/UGT1A7 (-57), respectively.

Applications

The authors found that the only statistically significant differences in allele poly-
morphisms among the group examined were for UGT1AT*6. The Akita popula-
tion showed more UGT1A1*6 heterozygosity. This study revealed no regional
diversity among UGT1A1, UGT1AT7 or UGT1A9 polymorphisms in Japan.
Peer review

Kobayashi et al aimed to clarify the regional differences in UGT enzyme poly-
morphisms among three different districts in Japan that are widely distant, both
geographically and culturally. The study seems interesting, but the sample size
is somewhat small.
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