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B #S

AR, FNFE - BRSO B FIEEOKRER - HEFEOLRR LT
D, FEREEENOR EADSE LY, — T, BEAREIZ L HERACHE
PENIRIG . FIRERALRE. Mid. IREREIMEZ & WHILEHE I RIS RIET 2
RYMESOHE OB IL, ST LB LTy, £, MiBICAHENFEE
LB aicid, EFREOBKR. iamBiRiERAOENL, BT CED LT
73 KB O quality of life(LA T, QOL)ZZRARFEL KIET,

1970 FXIZ DerHagopian & (3. R AT OFHGER 72 ME G4 dormancy RAEIZ &
LIEE M R L, EBRELEE T 535 2% A L. linflammatory oncotaxis]
ERERR LD, Z LI, ESERE, B, KIBER Y. S S EAREMEE
IZBRWT, OGS IHED DM L REFRICET 2R 2SN, £h
HOIEE A ED, Ttk ORGEMES HE DO FIENS FITREEE C 2 EOEMT% O
B BT, BHINFHEAZE(LSED L VWIERTH - O,

Lin L7273 b, BREEMEA OHE O 0F 3805 MRS 0 BRI T 1% 2 Bk S8 2 56
A= AL L TORBIT R, EEARNFELLEMTLERT—4
FAE L2V,

F ZCAMIETIE, BRGES OHE O G5 A RIS O AR RE TR D

WTHIB AT B 720, HERREEIC B\ CRYSE S TIER SI51C 5 2 5 B



JEEANE OMIRIC EERICEE T R F R EE2RRTH L 2ZENE L., &
FTEEARRIRET & L TERHI BT 5 BERIAFME O RGAESFIERIEN T
B2 2B OV TR AR Lz, RICEFEBET L~ U ZIIEER
RS, MEBIERICE A DB LR T 5L LI, TOAT =L
DN, BEAMOETF L LTF A M IA OBEBOECCITRAT. FrIAT

HEZERKIZIER L mEFRIRT 21T 72,



BB WRRRESOHENSBEURE O FRICRIETRERCET ok

(BEW®XLL)

E1H ERBLUOHEH

DerHagopian ©1Z & % inflammatory oncotaxis 7% V723828 & C LA, BEAAENE

B

O Kpgggs GO gy O EmBYETE OlCB W TIFRAINE L T
RICEATD2REPHA SN TELR, BRICET DREHEEHHE & RITRIC
B4 2mEtidsdE S h Ty, 22T, SRHIE T 2 BERIGUIBRES % xf
KL L, MEOREREMEESHERERFRICKITTHELALNIT S LEH

WL L AR LT 09,



Paviand

5

281 HHRBXUHE
() =%
1986 £E7 & 2005 4 F TIZIRIGE A, B OUIRRIT A= 1T 721 % T 1,332
Blasxtg & U IRIRIZEGANE S HHE 2 0F 58 L7z 141 61 (10.6%) & B A HE
BIERE, ESOHEZ ZIE Lo 7o 1,191 Bl IERERE & LT, Bt E
PHEIZE 2 DX IIIZER L, HYEIZL DI TREICEDSW TR L=,
F B OFHIAEGI LR H M7 SR AT Z LW e OFIERED D IXERA L

77‘/;
‘-0

(2) FRETFHIMRHT

‘BoNTeT — A I EEHAZERRE TR Lz, AEZEICSWTIE Stat View
5.0 (SAS Institute, Inc., Cary, NC, USA)% N CTHEAT 21T > 7=, 2 RER O Ez I
Whithey U BRE S L IZH A 2 BRE TITo7, EFRICHL TIX
Kaplan-Meier % V), log-rank test THDAEZRE L=, BEEBMEIIFB IO
SR EMNTIZIE Cox el — KT L2 HW0iz, WIFilhp <005 %28 -

THEEDY & LT,



Paviand

5

3HET AEIR
(1) BEMEEHHEONIRE BET =

YA DHEDONFR TIEI%R 2 50 6] (3.8%) & F& b %< IRV THREARED
48 ffl (3.6%) TH o7z (F2), BULMEEHHE - BERHIZEMEN L AEIC
i Tholz, Fio, BYMEEOHE « BEM TIIEE) U HBICFEET DIE
B, BEMEAT > TIER, s S OFIBREIT o TOER, RS E < H
MENZVEFITINZ, BERZEE T3 LLE, U o EiEE N2 e &, LV EST

LTIRBADEBINZ - T2 (3% 3),

(2) GG IHE & T

LA L OB RAAEFIRIC RSO C, REEATHE - BIERIZIE
FEIERE & Ll U C 5 FAEERITED - 72(5 FEAFEER: (A) 78.1%vs. 57.9%, P<
0.001, (B) 84.6% vs. 72.9%, P =0.0003) (X 1), ©4A/7#AK % Stage BIMRETT 5
&, Stage 1 & DU Stage IVAER TIZMAERICEITIR D HALRD o T3,
Stage 13 L OMUERNZIBVNT, RS OHE - BIERED 5 BAGFRIIFEIZ
BB Cd - 72(65.6% vs. 49.7%, P=0.03(StageIl), 41.2%vs.20.6%, P=
0.005(Stagelll) (X 2), F7=. BERMAETFHMEE2 A5 L Stage 1, Stage 1I,

Stage IVIER TIEMBERIZZITZRO L vz - 7o, Stage MUEFNZISVTIX



RGNS OHE « BIERED 5 FEFFRDA BITIKETH - 72(55.6% vs. 38.6%, P
=0.03) (M 3), SHIZFRBICE L 2 A, FEfilr, MAERHETROW
FTHICEBWTYH, BREEIHE « BEM TS FAFENFRIEE ThH o7

(83.6% vs. 59.8%. P <0.01(H4PY1RI'E GIF%). 43.8% vs. 33.8%. P < 0.0001('H 41%))

(4 4),

() FERETIHTHAR, SEBMIIC L 5RE

|

EAFBIERERNATFCEET 2B T RER, ZEEMBITICL VR
A L7, REFCET LIEEEMITICEV T, Fin,. FEREDFEE, 5
JEEMLAY U SRH B S0mm DLk, B, BB OBERGER, U v/ Hilnfs,

MHRREE BRI I 2 C . AP ARV & DR O S AE 2 BB i3 D 2 TR

>

S LTWe, £, ZEEMIT T, S, HMPRBOFE, Wi, ER
DEEFERE, V) A HERBIINA T, BAESFHE DOFRIENMIL L TRAEF
RICHETHEF L LTERS N (R4, & OICERRIOERICES 2T
T BHAERTIZR W T, fHEREBOFE, SFEMALS U ik, EEE 50mm
LE, #ain., FEFOBERZE. Vo EERE, s & 0rIRION 2 Tiri
RRGMEA BHE DO RIEDR BRI R OSEFRICEE L TR | 2EEMIr 217

9 &, HMFRBOFTE, BEOBEREE, VU EHEBIona T, BEte



BREEANIS. L OB RMATRICESE T 2RT L LTRRESNE (E5),

B HERCEFCEET SRF OB 21T & 2 A, 2EFHR
WAL TIEHEEERITICBWTHIL, BEAE, BEXOBEN R I,
ZEEMIT THRERIC TR A~OBEENREBI N, —F T, BREENEFC
BIL Tl BEEMITIZEWTIL, ERE, BBEXDOBLGIVRIEIIZA,

SZE BN TIXREATRED LB TR ~DEE %R LT2(3 6),

SEIORFHZL Y, BBEBWTINETTEARARRKF L SN TE - Ei,
PHERBOBFE, Wi, FEOBEGRERE, Vo il Iionz, MR rts
HENE2AFHM O b PFRFENEFICLEE L TWDH Z ERTRB I,
Fo, BYEHEAIHEOT TEH, A R EORESREFHME L OEHFE
MAGTHMICEEZRIZL WD Z ENmmeant, —F, BEEGIHE - %
SERETIE, JEE LB S ERICEET 25ER], e LT &MATo -
TEW], MIEER S OFIbRZAT o T2 ER]. FIRRFA S & < L& % 7 o ToEH,
LV ETERSERENNZhoT, T4bb, B+ Migs ks &

DEBEOSNOFINEIT > THEFNIZB W TERAMEIHEN &E Th o7z, —iKH



2 H 2T, HPYANE IR & B L TS RN L NI ERE LI TN D,

LasL, HaRBIOMET T, BFIRIE BT 5\ T b R A B - JRIERE

ZBWTRAFRNMEETH -2 b, SEIOKERIT, T LI RHERE

A

TDbias IZL B LD TRV EZEZ BT,

AR O, ZAVE CHEHE, AEE. KRR S T, RO E
PHENRM T % 2B S D LWV I MENL Y, Lagarde H DITAIE L ON
B - AR EFHEOFEE L RFTHR L OBELRFT L. TO/RKR, BiEE
WA OHE 2 0% U2 ER Tlx, BOHEZ DR LTV VER] & B L T T
WEALT D2EMAZRO b DD, FHEH PR REZEE R o7, LrL, &FE
HEREITITFM PO BRIEE TOMENFEIZEN -T2, GHHEDFRIEN
JEBE O - #ERICB ST 2 LB LT, Tsujimoto HIEKRIFEIEFIZISVT,

EREEELREESOME L T% & OBEA R L D, ZOREHE, Stage

2

IUEFNC BT, EGUEEHHE 2 075 UTEGT TIIHR3E Lieh o ToER] & ik

LTHEBEZTERERETH Y, BEATIIFINDI L EREIEE TOMMBED T,

UboZ &b b, BREHSHETRICERRELBNEELTN0 T, E

FEOHMEE IO ZEL G LFRENRH Y | BIMELZHE L-EoEEo%

P ERRRE L ESHE I B 5T A R I DWW T ORIEZRIREF AN E L B X 6

iz,



BSHET /ME

R 350 C B OIRAFE A A GHE D AT, A IS X O

REGFHRICET 2 TRARR T TH D Z ARSI,



B8 REMEEEIKIBEMREOFESICER JIETRECET 2R

B1E BTERBIUHM

AR K 51T, ZHOWERBEIERIZ VT, IFRIRELIEA DHE O FIE
NREATFTEEZMESEDL LV OMIRRENZFBINTETWDR, ZOHE
G a BT 2 EBRAURFHIR Y, REZORMR A T = X LR O 72 DI,
BT T L ORESL & RS BHERIER O T8 EOGBEZMRA N R R TH 5
LEZDLND,

F ZTAETHE, KIBEETFERMatkLs ~ v X OMgEIZ#ET 5 2 LIk
DITERBE 7 V2RI L C, B_RICBIT 2B CEEOMEMER & Sul-m
EARE B LICBIBE R TR X 2 IR BEN RSB KIT TR D

PCT2Z LA E LTRE LT,

10



F2H MERBLONE
AR BT DM ERITL, DifER K FREY ER G E B = OARKR
E5 10073) =\, B EROBEERFEMZAITZTA R4 NZFEINTHE

it L7

(1) B & HREkEk
O ~UvA
8-10 JBin DOMEYE BALB/c = 7 A(HART R x/L o —) %A, B LK

OERTIEA & Lz,

@ ~ U ARIBEMAKK

~ 7 A REEAIRE Colon-26 A itk & 3 2 mIFEEHE (NL17)&Z W (O
RSB ¥ — o FEEBEIRSTRERE L L v ith), KRB
FEIL 5%B6 12 7 o M5 (FBS) M RPMI1640 (Sigma-Aldrich, St. Louis. MO)£ZH#

EC. 8TC. 5%6€0, DE&MAET CRELE,

11



2) HiE
O #HE~ v AOEK
NL17 fiflg~1v v ;% 1% BALB/c =7 A IM{E/ Hanks® Balanced Salt
Solution (HBSS) |23 & 1x10° cells/ ml IZFFIE L7z, 2 b 2L E Z—/1
X DREHMETIC, v~V ADEEPEOREIZH 1 cm @ HIRAZBE,
F& T % pIBE URE RS A BB Y S AR IR I I 27G TR & A H VT NLLT
% 1x10° [EIEfE L7, 7ok, ZOWREETEEZIMNZ /20 6 D% Control

e L,

Q@ MEENEEET L

NI 1O, BB R EMIIE (cecal ligation and puncture model ; LA
T CLP)IZ & B RIS &7 L 2 4ERk L7= (CLP BF) U9, 3 72bh, FEETE
T em BIE L., BBIRENE 3-0 #f56 THEZR L7 RIZ 223G #H 2 BRI |
EE@E I, fiilRe UTRERIC | ml OEBREKEZEEANEE LT,
BAKIZIIFAEME T v A7 0 (FEME L2 EM U3 AEET
&E Lz, MERIT, Ko, REFEREGBEMRLE Lz, ¥, CLP EpE
D 14 BAEFRITN 18 % Th o7z, 723, BIEE. EBOMfERE L O%A%

1ITOTICHE L8 0% sham B & L 77,

12



® FrEsB oM

BRI A R T 5 72 NL17 Mifa o lsEfEs 7 7 5
E 14 BRI, XU ML E S — VBB IS, SO A & D B kY
BEIE S WA A BB U7, IR, ERA 7RSSR O R 24T\ P E
BEPE LIZBIZ, 10%F/V AT VT e REZ 48 FEFIEIE L, /X7 7 4~
[EEZ1To 72, eI, AFAARE O MIRRATE ML, FFEEICNA T
T T 4 AEERN GBI AT A FIEA (4 pm) & XT 7 4
BAKEL, ~v hEFv Uy s AV EULIT, HE@)IZ L v B bz
FARB A RE I b L— A LIFWNIZI T 2185 O Sl A R OB &I
ROEHLCHHEL 72, 7ok, MEBEUAIEIITORKEE L 7225 LUV TE

L7,

B 577 — 4 (X Prism 5 (GraphPad software)% FVNTHENT L7, EHIME
TROONDIBEICITIEEREL AT L., ZRMOEREIZE L T,
one-way ANOVA 1 L < |Z two-way ANOVA # AWV THRE L72, WT ok

TFIZBWTH p<0.05 %6 o THRAFZHICEE LHE LT,

13



BE3HT AL
(1) MEgMiao Rz, BER?~ U ADIFER I R IET HE
TR AR AL O e fE 4% 7 B B I CLP B C R ATERRE 73 R S 4172 control

B X O sham B CIFBIZE LS - 72, 14 A BIZIE CLP B TREBIITIEC
HEZE L. control B35 &N sham BT & B & 7» 72 W R AF4E% 75 A 25 1l e 3R
Nz (X5), HFEEEZ 20T OHWT 14 HRICKBITAHTEBEFMm LI 2
A JEERAED 728 CLP #£1X control #£35 JL U sham #f & b U THEENE
BIZEIL Tz (K 6), =72 ATERB IR OB I W T H RS S 1L
CLP B#ORFIZ BT A IEB O I control #£35 X O sham # & B EICH
{ET & o 7-(control ## vs. sham ¥ vs. CLP & :0.3£0.05 % vs. 0.330.01 %
vs.2.920.09 %, P<0.001(7 H H); 9.814.5 % vs. 13.9+4.9% vs. 448 +18.1%, P

<0.001(14 A H)) (7).

(2) MEEMREORIEEER ., EERNEFRICRIFTEE

CLP #OEAFHAM O T RAEIL 17 H & sham #£D 20.5 H 35 I T control FED
24 AL L THEICRRE TH 7= (log-rank test, p<0.001)([X 8), 7233, Atk
FHZBWTIE, 14 A BERNZZET Lz~ 7 A28 CLP #EC 2 FIRR HAviz i,

RSP K 2B 0 LR NG E R 2 O LR MR R Gz 2 L 2 &

14



NG R DIFEE LB URE ORI L2, —50 14 HBUIRIZET L7

CLP BEDIERENET ATl BRIC X 2 FWARFEREZFRO =1, BEERI

FEAERD) -T2, 7235, control #£F LU sham #£Tid 14 H B LARTDSE

CHNIRED R T,
FaAH BE

AT, B E AWV LEREOHBET T A OEREEET 512H72 0
BB SA A Y V=2 #— (IR http//wewbre. riken jp/lab/cell/) (2
BOWT= o ABkOHbiEMakEBmR LIz 24, BRI LS5
THE—MELIN TV DONRGEMARKR ThH o ZThEaBA L, £,
I RIBHE 72 & O W LEE CIIFEE S EREREERT DTth s Z EnbiF
BRI L 2MEET VEBEALERICEAL, £O/BR, HEBET LT R
ERWEFERT, CLP O X 9 REREMRBIITEE 2 RET L Z L LNE

ol F LT ETFEL CLPHTERICERT IS Z EWmaniz, 2hE T,

ud

T RZEITDH CLP E7 /BN X 2 EENOREKYUZ XV septic
shock & X 7= E7 /L& L THFDIHREMIDI=DIZHW LI, % 24T 58t

MK BRI RETE Y BREICH T T2 & anTuneD, SEOEER

15



WZBWTIE, B8O sepsis (T L D TITRET RITIULR SR o772, LY/
S HWTEEBFRNCIN A s/ ROBIE. +o 7, FrEROFEHZ
FIRZED L 14 HLL EOAEFERSE LN D MEENERUEGL & AL &7, 1ERR
L7z CLP BEDO~ 7 A TIEEOT TR, 14 H BIZESEORE, EBEAREICERR L
TEBERNBELZRDIZZ s FRMEORIERREBIZHD LD LB X b,
FE72. CLP BHZBIT 2 TR OEENTR TIE, [RERBERIEEDNIEMEE
IERFTRIIEERD DT, BRI K HDHFBERDBEZEN TH - oI OIERITEEFE & H
Braind, % 2 ETHECL DI, HEEEO TR AR RIZSE 5 BYHEOF
JEORFK E LTRENRNEDRZET OND, Z0OIZ &ITARFER THTT L7z CLP DR
BICESBEbDOTHD VR D, BUEDZ et RERICLVIERLE
INL17 fRiufesEfE+CLP) OE 7 /WML, FBICREMHRENEO L TFEE X
SRMT LITET N ERDEDEZ X LIV,

PRI IE A U 72 B AR A 23 PR 2 28 2B FE I BB A KX, i

L REGME OO, MEN~DORADIRE, ATIRICIB T D88 DT,
ZOEBRIZE T D EEMIOMIETTER ERFT N T E Y, 2o—F
T, AT O IR 5 E EOREIFREIZOW T E & A Ebhro T,
AEIOBEFHZ BT, a7z 5 A 5 =X LTINS ISR 228 L2

WZOWTOFEMITHA LTIV, IBENBMEDOEEN~DRAICL LA

16



ROIE~DOEEINEIND L5 REERNRRER~ORE, D5 WIEEEEL
FIENEE T 2 mTd L Oed O EEBHELUGERY A b A CEREOE(LAE
BELTWAHREREZ bND, LERoT, THHOBEEIZDVT CLP IZ L
% RENE S FEIERE O 505 UG & B B OBLE N bR T IVERH L EEZ D

iz,

HSHET /ME

T RS KIS AR NL17 a2~ w7 2R OIS L CLP 21795 Z &I
KV IEENBREZEE S TUHEENBEESNGET VARSI L., 20T
TR, EBEEO 7T A% LW O BRE LY TSRO b, 14 B BIZEEIZ
ERBENIER LT, £, T4 T S control FEF KT sham FEIZH L TR

BThHot,

17



BNE BEERENTEBEHHBEREEA V=X LICRIETRRICETS

R

E1H EERBLOHEH

HERE A 2 RE U 72 BRICIL, BIEROEIN, REL, SR, SEERR &2 EH e
T 5 2B M RIE R ISEBRE (systemic inflammatory response syndrome : SIRS) & I
MENDFHREICED @, WRERICIIEING 2 IR HICEESN DY A
KA VBEELTOBZ BB TNG (22 9 ko o, Askix
HBEESCRIEOFE R Y, ARIZE > THEAIZB REL0TH D08, B
PEAPHEIC > TEE SN DIHAICIE, LIE LIRAERBEIIC & > TEOHIE %
272, DI N—TTOBREOERNBRFI TREND XL 51T, HEARIC
BWTIE, RIEMY A A B OBEIRICHERIZBE, Y1 b A 2 OREE
IREAERE DT  ADAREEITEEOWEE - FRICES L TWHAEEERH 5
(25)O

T I TAETIE, AIEICRBWTER L. INLI7 #ilaMEE=E+CLP] <7 2 E
FHERNT, BORMICEET 5 EEMORTEH LMY 5 2 L2 B
Bt i AT o te, IS, ARPHRIC L 2 HIEBREA 1 = A AICKE L, AT

TR U ATORMMS DWVIEFRCE T YA M iA VEADEIEERL &

18



&b, FTHBEZIRO A 2 B Ia G FE IS OV TERMMBAT R 217

(1

=7,

F2HT MEB L OHTE
AHFEIZ BT 2B ERIT, DiER K FEREY ERHIEE B S ORE KR
&5 10073) %52, B EBROBERFRISETIZTA RT A AZESNTE

i L7,

(1) B & Hppark
8-10 A DML BALB/c vV A (HAZ AT /L) 2R Lz, BEFESR

AKTIZBABEE U, £7-. EEMAZIZIENLL7 Mgz Hu -,

(2) Hik
O  IEEEFENREE T V( INL17 #fa R4+ CLP) 7 /L D1ERK)
AU AN EF =N KD RERREE T, EEPEO BT 1 em O
& d &, BT 2 HBE UIEIEA B H S, 27G R $#H 2 YT NLL7 #

faZ 1 X 10° HRREIA I IR BEFE U7, 2 D%, CLP ¥RIC L D RS

19



7N EER LIz (CLP #), BAlE®R. EBOMER L ORAEZITH T
FAE L7-b D% sham B & L7z, BARERRICIT, M & LT 1 ml OB R
KA REENIR B U T, 723 NL17 M 2 JRIREETE 0O 24T - 72 & D % control
BEE LT, SRAKICHAEMET N 704 7 U (FitiZE L) 2% L.
3HBRETHRE L, BRI, Ky, BEEL QICHHERSE Lz, &
EBICFINEZEIBB3HE, 7THBIZAY MLV E S — LI X 5 IRREME

DRI TORIMIC X VERFES ¥, MikE X ORF 28R L7,

©  HiEOHEEERA A
P, 10 ml ERHEEO T A7 > Miad HWTHIRIEL 2D AT
A A w2 T L, 1% FBS I RPMI1640 8 IZEilE S ¥/, 2 BBk
.~ Ly b & 20ml @ 1%~/3 U Hl133% Percoll solution (Sigma-Aldrich,
St. Louis, MO)/Z ¥ & ,2,200 rpm T 20 /0O L=&IC BB EBRE L
77, ~XL > k% 3ml ® Red Blood Cell Lysing Buffer (Sigma-Aldrich)|Z &%
S, S HFEEET A Z & THRIMEREZBRE L7, 1,500 rpm T 5 47 [ L
L7-%. 1% FBS /il RPMI1640 % T 2 [M¥eis L, ATHRERE L TU T O%E

BRIC FVN T @O

20



@ MRS EIE RN E

Target & L CTHW S NL17 #ifd &2 d0tiFik 4 2720, UTOEELIT-
7=, £7°. 10% FBS /i1 RPMI1640 #7531 % F\ > CTHINE SR & VER L |
Calcein-AM solution ([FU=ALFHFFEAT) % 50 pwl A0 L T 37°C T 30 531
V¥ aX— kL7, FO%, 1,500 rpm T 5 SrfEO UG AR L
2x10° cells/ml IZFH%E L7z, —75, FFL 0 filiH L7z Effector BLEZERIL 5x10°
cells/ml I[ZFHEE U7c, ARG ETEHEOBEIEICHEL TX, 96 X7 L— b=
7 = 7 Z — ke EAZER) AR R IR S (BB M) O (ET )& LT
50:1, 25:1, 12.5:1 OFEG THIEZFEE L7z, EEMIROZD D = L2/
p L, BIRERHE OBIEICHVZ, 7 L— k% 500 rppmx2 43 D83 LM
PTT%, TIAFRY U VPC(R RN T 7T v 7 B EANTE Y =L
OEIRE L ME LT, RREMEEZ R 20 = Iid, SEiETEA
NP-40)ZIRIML, B 7 4 7 LTk, 37C, 5% CO; TIZA ¥ F 2
— U7z, 8 EERIGRICFRIIE 247V, BIE & b7 kT8 OHE % b
> THIIEETHORIZEL L. UTOoRTHEL L,
HIREETEIE(%) = ((BUEME - B2REBEE] / [ROCEREE — B Rt

fE]) = 100,

21



@  Natural killer(BA T, NK)HER D J3E51k
DY FHT U AT 7 v GMI FUEFEHREZE T36) % 1:100 OF|S THN
.72 BALB/c = 7 A IE# MLIE I AT ER 2 770E & &, 37°C T 1 Ffdl A1
Fal—a L EToR®, £ LT, LFEBOFEZEE NK Al TS
WHE & U CRIIEEIEHERIEIZ AW, Zods st BRBEICIEPL T+ 77 7 GMI
DRV IZ 100 FFAR L7 IEE 7 X iig 2 @0 U TRER O 21T -

7= b D% AW,

® 7a—H A AN —

fIFELEZER & 10% FBS /il RPMI1640 T 5x10° cells/100ul (30 L, ¥ 7k
v MERREFURE D) 2L, BANCT4C, 15 5BoA ¥ ax
— N &4T 5 72,3000 rpm T 2 S O GrfE N > 77— (20% FBS, 1%
NaNj; PBS) T 2 [a[%E#% L. IsoFlow (Beckman Coulter)|Z{ZiE X7z, 72—
A b A MY —FHEHTIZIE Cytomics FC500 (Beckman Coulter)% FV 7=,
AN (=T U TS DO OMASIL, Fixation and
Permeabilization solution (Miltenyi Biotec, Bergisch Gladbach, Germany)i{Z T
PR LTthic, BHUREIRML, 4°CT 30 A o Fa—va L,

% D1% ., Permeabilization buffer (Miltenyi Biotec) T{E{F L | IsoFlow (Beckman

22



Coulter)|Z il S8 THIE L7z, 7eds, ABFFE TR /o UERS AT,
FITC #Eikfi~ 7 A CD4 Hiff (eBioscience), FITC 1Zikfi~ 7 A CDI122
(eBioscience), PECYS5 #Zikbi~ 77 A CD8a fi{f(eBioscience), PECYS5 #5#%
Fi~ 7 A o BTCR #i{f(eBioscience), PE HEF&HT~ 7 A perforin FT{A

(eBioscience) 35 J NPE 23k #1L~ 7 R granzyme B #1{& (eBioscience) Td 5,

© EAbE
EE[E % D42 % 8,000 rpm, 10 Z3fifiE OArBEL . EiEAIIE & U THAEL
Uiz, FE72, FEMRICOWTIE, BEEMRRAIZ PBS Z A, RET T
A =% A CRIRBIR 2 /ERC L. 2414 15,000 rpm C 30 43 fEliE O L
Totg., BiEHBEEEAMRELE LCEIRLE, BHI7cEBEHEAIL Quick
Start 7' 27 A 7 v A (Bio-Rad, Hercules, CANZ LV EELF, W T
noBEL, —80CTMHMRA L., LERHIHMEL THA MU A L FD

HWEIZH W,

@  Enzyme-linked immunosorbent assay (ELISA)%
M35 % 72 3R T O IL-6,  IL-10, IL-12p70 {&, OptEIA ELISA set (BD)

RV =2 T WHE > THDE LTz, FRARHIREICE L T, HlEiEz
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MR ELE TR LZELMEES LTHRWE,

I

FoEH AR

B 5727 —Z 1% Prism 5 (GraphPad software) % FI\V TR L7, F
ETRD SN DEEIC AR ERZ AR L, ZEM OB LT,
two-way ANOVA # WV TRE L7z, WTHOREIZBWTH, p < 0.05

b o THEFINICER & HE LT,

H3HT R

(1) YA b APEE

INL17 ffa e fEfE +CLP) €7 b~ 7 A ZBIT ZRMBMFP O A A v
O Z I 5 (K 9), IL-6 fEHILX, 1 BFETHEEICHEMEEZTL, 3 BEUKEX
CLPHID L~ JUIZ & - 7= (control &% vs. sham &f vs. CLP #: (LA T [HIIH): 54.6+6.9
pg/ml vs. 57.64.2 pg/ml vs. 4133.4£2018.9 pg/ml, p<0.001), IL-10 fEH., 1 B H
IZHRWT CLP BECTHEIZ B L7-(8.0+0.5 pg/ml vs. 8.1+0.1 pg/ml vs. 258.8
73.0 pg/ml, p<0.001)7%, 3 H HIZIZ TR L, 7 A BHIZIE CLP JefTRTOE £ T

D UTe, —J, REMF O IL-12p70 fEIX, 1| HE (29.4%=1.4pg/mlvs. 28.0+4.1
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pg/ml vs. 182.1£51.0pg/ml, p<0.01) 33 LT3 H H(23.8+0.9 pg/ml vs. 24.2+3.6
pg/ml vs. 224.5+73.6 pg/ml, p<0.001) & 72V 3 HHAE—27 & L TC7 HEITZ
TED LIRS T2,

ATkt L, HEBER oY A A o OMBIITREMFTOFNEITE -T2
SHEIpABNRE— 2 R LTE(X 10), TL-6 EIL, EEMInEEE% 7 H A £ Thx
W ERTAEMICH o7, CLP BRIV TIIAFMN IL-6 fEix, fEficH~_TLE
FEBRBVMERZ R Uz, HEEMICIZAE T o 7, A IL-10 {1,
1 HEIZ—AEFL72%3 HBIZITO LI R o722, 7 H BIZIZHE
ERFTBERICH o, LML, CLP B L sham B L ORIICHEERETR O
o lz, —7, BT IL-12p70 fEi%, CLP BETiH#bEEL =L, 3 BHIZ
R EF LR, 7 HEZEAERIE TR0 b7 (362472182226 pe/ft
50mg vs.29230.8+7903.5 pg/fiT 50mg vs. 7861.5+651.7 pg/fIT 50mg, p<0.001),

TOZ L, CLP I L &BH MRS YA MO A VIENR X 5 —JF
T, BICERELUAEENRAEEEREI LD DFTIL. ZhETRRDER
BIEHR MBI T D R 2R 5, E72, CLP BEIZEIT A IL12p70
EOE T, IFTOPEBREMET LTV A HEEZ R LTS, 22

TRIZ, A ORE M BAZER) OTUERISHEAIET 5 Z &ic LT,
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(2) FFiCkT 2 HUEEENE

INL17 #fdMEFE +CLP] &7 AAERAR . NL17 MR 2 T ERER D
MR EME A RE L7z, CLP O EBEERMEGERMET 1 HEB X U3 H
HCHEBIREA T L, £D%, 7 B BIZIX CLP BFOHUESIEMEIZEIE L,
sham B & [F] U VU~ v &R L (X 11), 55 3 B CERK L 72 INL17 #4784+ CLP
BTNV U ATHEERFERORER LD, CLP A% BEHOfFE
BEROMBMEEIEEORTICE 2D L2 bz, FFEEEKIZ DN T

FIZFELSMETT 2 Z &iC LT,

(3) AFEREEREE X OVTBAEZER O HE AR 53

BG5BT & 2 BEEZERE s a R & CLP B£TlE 1 H H(control # vs.
sham #£ vs. CLP BE(LLF[EIIE): 6.1 X10%vs. 6.0X10° vs. 3.4X10°, p<0.01 )35 L O
3 HHE®G.0X10° vs. 42X10° vs. 2.1X10° , p<0.05 WAEIZIET L TWi=(X
12), UL/ L. 7 HBIZZD & HIEDIHD Control BEIZITWV L~ THEIE L
7z, Sham #£1% 3 A B HEBERBOIK T A4 S 723, £ ORI CLP Bl
LE_RTRBECTh o7,

CLP RE & sham FE & DB TEDP R BBE TH o721 A BT D ITEBIRD

Ml EZ 77—t A M A M) —ZTHT L& 2 A, CLP BEIZBVWT NK
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MBOSENAEEIET L TWD Z &R S7=(X 13(A)), CDAT #fiE,
CDST ##ifa, NK #ifa, NKT #Ra i 50 Crlfa sy sz B Iis i < igrd s &
CLP ## Tl NK MfaLAZMZ t CDS8T AL D73 BAME T4 2 M 23380 bz
( 13(B).£)., NTEHEZHMBEEMREIZ 2N b DOSE(%) 2T T, FRELD
FEAIRE A FE L2 & 2 A NK #lfldds X OV CDST Ml sy o 73 & 9 34
fazk & LT HBEBICRED LTS Z EAMRINZ(X 13(B),H). 2B, #Hik
SO AT TIL CLP # TNKT MM B2 A BITHEM L TWD X 9 I WA 72723
(X 13(B).2), EMIEEIIBIM L TWedho7z Z & 5(1X 13(B), %), NK #liE
TEOKRTICEY 72— A b A b U —fEHT | reciprocal (ZEE) L7-ERTH
D& LTz,

CLP B COFFGEBIERIEIEOE FIch A%, CLP BECHANEEMIED
BY 3G Hiv/- CDAT #ifm, CDST #lfd, NKAHAZD 9 H, FIHIH R GZIC

TR B HTUREN R & b B RV NKAAIC DWW THER D MET 2 N2 72,

(4)  NK el 15 b O FUIE 5% ~ D5 %8
CLP BEIZ T 1 H BIZHUEETEMED &1 T & o 7= sham BEONF HIZER A £
BUMT v 7 2 GMI HURIC L A0 A2E L= L = A, RAEESTEEE &

JEEEMEDO BB RIE T 230 72(X 14),
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(5) HFNKAIEIZIST B/3—=T 4 U v« 7T WA NG

INL17 ffafitsfs) €7 1v~v R 1 A BOIFEZEKREAHERL, 7a—¥A
FARY—IZLY NK MO/ —=T 4 ) o 75 A AEEEZEIE L 72X
15(A)), A NK MfRic31T 23— 7 o U BBt O E 3R E 1T, sham
BLIERTCILPETHEFEILEKETH- (X 15B)), iz, 77 A LIZE
WTHEIREOEM 2RO (K 15(B)), ZubD I &b, CLP BEIZBIT D AT

NK Ao 2 5T EEEHEOB THLEERIEKTAEX TWA HD

LEZHNT,
Ba4H HER
ARE T, CLP W9 BEERNBER g OEFE &  \ZHTERR AR - 1T &

WOWTHEFEROPBEHEFOENSHET Lic, TRET, BrDdA Mo
P B O BEECHUE R RIS B2 RIZT Z Mo TW B (ER 1),

IL-10 <> Transforming growth factor-B (TGF-B)DimEIF ., Interferon-y<° IL-18 @
FEARTIE, BEOEBERELRT I, ZOMRE L TEEOHEMAEET
% G939 - F - Regulated on activation normal T cell expressed and secreted

(RANTES)72 & D7 % 71 A > X tumor necrosis factor-o (TNF-o)72 &1, JEEHENE
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CHEBT 2ZEREN U TEENICESHMICEET 201 b1 & LTH
EINTND O Fer 0HETIE, LA, BEMIQIEIL-18 SEERARRL
THEY ., IL-18 ORI XV RERFEOHIETEZ RT L 2MELTVD
(36)O
Fxld, 205 H, OHEIIEE~OEZER, OREEREOMH ., OhE
GREOIEOBE NG, RERRYA R A L LT, IL-6, IL-10, IL-12 %
BUORET 52 L1C L7, CLP A% 1 HH % E— 7 2K F o IL-6 B LW
IL-I0 A ER L, ¥73 BB — 272 F IL-12p70 R ER L7, Z0 X5 2E
HHEDY A A MBI HND—F T HRRRETOY A M A T IL-6,
IL-10 (ZZTR80 67, IL-12p70 (B LTI CLP #E T L AIKEE T~ LT,
IL-6 [ZZHREMET A M A TH Y| FRIZ R D53 LFRER B SRR R
ORBICEET /Mo TNS %, o 5 iz, FEMiEIcs T,
NEEARRD B 5 ST D IL-6 B HE B HIT 5 IL-6 T/REKE L TA— 7Y
VHIN B X RS Dk E A . 72 Ashizawa & “21%. IL-6 7% Hepatocyte
growth factor (HGF) D3I A/ L TV VR Bl B 22T 5 2 & &
AERA L7, —J7, IL-10 1 3RENLMBENY A b A - TH Y | @FIZ2RIEM
RIGE#KEBIZ B bE 5 —F T, BEITGENHCE 2 L8 mbhTn

DU Fa DT N—T T, BEENO IL-10 BE S SEES I HEREE 2 K
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LT TPRARTHD Z ERLENCHE LT 2D Y, RERICEVT, CLP
BECORMM T TEIMNT 2 IL-6 R° IL-10 72 EDH A b h A 2 DMEEHIAD O HEH
CHFNCE S FATREMENE X DL, L L b, NIRRT b o9 A

N A DBIA) A S SEE DO (RER R ITERRE N - b D CLP BEICE W TBIE L
TH, flBE L i U CHEEAERIIR AR 2T, LTEA-> T, KL To
IL-6, IL-10 O¥EAHRESZHIA DO ATERBAREIAT S pORF 2RI L TWDH Z 8

FICEZONDH, TOFEMBRAD=ALZIARATHY, O TOY
A MIA B ED X S REEMRE S > TWDH DT DONT H AR
TERU,

FO—F T, CLP BENFNICET D IL-12p70 DIE T AR L= Z &1, ZOW
A N HA B NKHIES° NKT #iE oA % —7 v vy EEAEZSIE L CHlEE
R EEEZ LB D LRBRBECERERTH D, TIT, R
XIS D FF~ DRRFERE L I BE R R E 2 Rc 3 & B 2 DN DT EZEROE
EIWZOWVWT CLP FETOEZWMET D I &IT LT,

CLP FEDFEBERICB T HHEEEMIE, 1 AR, 3 AR THEERIETRAS
Wiz, Zo& 97 CLP BEZ BT 2 B OFUBBEMEC T OERIE, AT HskE
CBWTHUHEGIEE A 9 L& 2 Hivd NK #Hifa<> CDST #ifa o F2E 17z b

WNEZ ST, R THUES B AR OB & 2 5 DB 2R A S E
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Thh, FUIEEESREORN L TWRWEERHIZRLEE LB X LD,
FEREIZ sham FEOFBEBZERIZIBWTH T 7 2 GMI Fiifs% H vy T NK g % &
Lz 2A, ZOHIEEEMEREZERIET L2 &b AR O&RE O
BEEWNEMTBND, FiCiX, CLP B0 NK #IlB Tl =71V v - 77
YA LB ORBREOEFRRDHNTEY, BOH b THIEEIEEOE T
b WEBHIEESESE SN TWD Z b d, LnL2R6, CLP #O/F
PRI D IL-12p70 FEAREDIETIX 7 B BICBE SN TE Y . NK Mol
FRECHUEBEME TORM E LT L~ L T RVORBUIRTH S, Lz
Mo T, ARE THIE LA M H-CHFAER T A b A OEEET Tk NK
A% Tl e L-FUEBGEODIAEZ 15 Z E N TER, JERENEREIC X

0 AL S A BN NK AR O3 2 B L C i apoptosis RFFIMNRAT~OFE 72 &
DREEMENZE Z OGN DD HRIOEE HR W, A= XL OBRLITIE D T2 HIZiE
SREIRDBEFNMLETH D,

AEIORFCIE, INL17 fifafisfE+CLP) 7 /L~ T A& AW, CLP &
V) R R BB S OREIC L O L Y ICEE LTV D OnE, BEMA
DIFIZFH T 5 NK HIMEEC R T S WO BLEA LB LNCT A Z LN TE 2,
L7zi3» T, %1 INK Mg ORIE ) ARG EREES & b 7 o HUREE 120t

T 5 GUEBRRENE D— D L 72 5 A[REMN H B,
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S HET ME

INL17 B EERE 4+ CLP] £ 7 /b~ 7 AL, CLP BEHIc2FHoFm A k
A CMIEIL-6, 1L-10, IL-12)Z R LTz, — 4, AR T, BRIEMEY 1 M0
A L (IL-12p70) DR TITM A, HFEBZEROPUEETEIENMET LT\ e, 2202 Th,
NK AR B EHE FAEE TH ) 2 NSRBI EE O R & 22 2R & 72
STV bDEEZX LN, AL, BREMEEIC L DBREN, TiEB

BRI TWAZ L2 ERL L TIZUH TR LT,
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BHE RIE

AMTETIE, EFERARRREE LT, GRHcBIT 2 BRI T 2 RIBUIRE
1 2 Rt GAT . IR RYLME B DHE D FIED TH#ICRIETEEIC OV TR 21T -
7o FOFER, BEBRIGTIERERS D 10.6% % REM A HE D RIE &R D
BT OR RN G | BYMEE OHEORIEITM L CFHRARICEET 2 KT
EEZ BN, B2, METRITESENAETFIMAER T 28 ROERTH

. ERERNICE Y A5 &R 2 L D 2B BRERE ORI R E <
B> TWAH AT B 2 biTz,
F 2T, KIBESEBIRINLI7) Z BRI EE Lo~ o AFERE 7 1B\ T
CLP O#fFEZATV, ZHUC LV X DEER OFIEIZ L 0 IR 23 E 18N
THEZLERLIL, TOXIRET N~ A TORBERREORIEFH G E R
BT D &L EEOMIBEIEICR D RIEVET A M1 U Th D IL-6 LHUESRIE
OIFNARDRIENET A R A Th D IL-10 DIMAEER R LT\, &
7o FFRIZE W T IL-12p70 OF BERIE T N4 b, TN TOTUES IR
BEHEZTWAZEREZLNT, £ T, HFRNOBEBEERIZ OV TREM 2 RET
EATof& A, fFo NK MIEORMET - BREE TR S, RO LS
IR R BRSO TR I BRI REETH D Z L B3R S Lz,

LIALei b, A b AA & OEENRREEMEIIRT 2 ENTERPT,
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AR TIL, RIEFREOBYEREN R TR ZEBELIEDL LD RO
WT, EOBEFF 2B ERRIC L D T Uiz, i ORGES BRHEIL. AR
LEEHIMOLER, EREOCHMRREOEHNRZECLEELT, RPTFE
LEMSED, Lo T, IFREEESIHEORMEICHIT T, BUE LT
Re LD EXEMEOEEIZEMTHRLZELD 2 LI1T, BOTEETDH
HEFEZOND, AUTRIL, EFEOTER - BIEICED 2 BREMREBORE L
AR RO R I NRHBAE 2 P/l & L7 ARG DBLR N O BRI E D A T =
ALO—IE AN LK 16), AFERIT, WRICRAMEE OHEL E L7z
BB KT DT BRSO A R T O EE LA THY . 4% DOE

PEREIS BB TR ISR THRRAIC O RERBRZAETHLDOLELLN D,
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Impact of Postoperative Infection on Long-Term Survival After
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ABSTRACT We focused on the impact of postoperative
infection on long-term survival after potentially curative
resection for gastric cancer. Postoperative surgical and
medical complications have been implicated as a negative
predictor of long-term outcome in various malignancies.
However, there have been no published reports assessing
the impact of complications arising from postoperative
infection on survival in gastric cancer. We studied a pop-
ulation of 1,332 patients who underwent curative resection
for gastric cancer. These patients were divided into two
groups based on the occurrence (141 patients, 10.6%) or
absence (1,191 patients, 89.4%) of postoperative compli-
cations due to infection. We investigated the demographic
and clinicopathological features of each patient with and
without postoperative complications from infection, and
thereby the impact of postoperative infection on long-term
survival. Patients with postoperative infection had signifi-
cantly higher frequency of males, upper side tumor
location, and total gastrectomy as a surgical procedure,
more advanced stage of gastric cancer, and greater age
compared with those without postoperative infection.
Patients with complications due to postoperative infection
had significantly more unfavorable outcome compared
with those patients without postoperative infection. Mul-
tivariate analysis demonstrated that age, preoperative
comorbidity, blood transfusion, tumor depth, nodal
involvement, and postoperative infection correlated with
overall survival. We conclude that postoperative compli-
cations from infection are a predictor of adverse clinical
outcome in patients with gastric cancer. However, further
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immunological study and prospective trials are necessary
to confirm the biological significance of these findings.

Nosocomial infections after major surgery for gastroin-
testinal cancer are the most frequent complications; despite
considerable advances in the areas of prevention, diagno-
sis, and therapy, complications due to postoperative
infection increase the cost of treatment, delay adjuvant
therapy, augment late-term effects, affect quality of life,
and can be associated with premature mortality.

In the 1970 s, DerHagopian et al. reported that inflam-
mation stimulated dormant neoplastic cells and enhanced
metastases at the site of insult. This phenomenon is termed
inflammatory oncotaxis.” Since then, many researchers
have reported that postoperative surgical and medical
complications may contribute to a high rate of recurrence
and unfavorable long-term survival in various malignan-
cles such as cervical cancer, colorectal cancer, and
esophageal cancer.*® More recently, there has been
increasing evidence that postoperative complications due
to infection, typically caused by anastomotic leakage, after
colorectal surgery were significantly associated with neg-
ative long-term outcome.* " In contrast, beneficial effects
of postoperative emphysema and intrapleural infection
have been reported after pneumonectomy for lung cancer.
Most of these cases were only based on a small number of
patients and were published several decades ago.'®
Therefore, whether or not infection and/or febrile compli-
cation after surgery is associated with long-term survival of
patients after curative resection for cancers is still contro-
versial.*1%1* None of the studies published to date provide
an assessment of the contribution of postoperative infection
to postoperative survival in gastric cancer.

We hypothesize that persistent postoperative inflam-
mation induced by infection may affect cancer progression,
resulting in poor prognosis after gastrectomy. To verify this
scenario, we focused on the impact of postoperative
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infection on long-term survival after potentially curative
resection for gastric cancer.

PATIENTS AND METHODS
Patients

Between January 1986 and December 2005, 1,784
consecutive patients underwent gastrectomy for adenocar
cinoma of the stomach at the National Defense Medical
College Hospital (Tokorozawa, Saitama, Japan). Among
the 1,784 patients, 1,332 patients (905 men, 427 women;
mean age 61.2 + 0.3 years, range 20-94 years) who
underwent, gastrectomy with potentially curative resection
were enrolled in this study and 3 patients who died of
postoperative complications within 30 days after the
operation were excluded. No patient underwent laparao-
scopic gastrectomy during this period. The population of
1,332 patients was then divided into two groups based on
the occurrence (141 patients, 10.6%) or absence (1,191
patients, 89.4%) of complications due to postoperative
infection. If no gross residual disease was evident at time
of the operation and the margins of resection were tumor

TABLE 1 Demographic and clinicopathological data of patients
with or without postoperative complications due to infection (per-
centages shown in parentheses)

Complications No complication  P-value
Nurmber 141 1,191
Age (years) 63.3 + 1.0 60.9 + 0.3 0.02
Gender (M:P 112: 29 793 : 398 \ 0.01
Body mass 22.7 + 0.6 22.6 + 0.1 0.54
index (kg/m)
Comorbidity
Yes 61 (43.3) 352 (29.6) \ 0.01
No 80 (56.7) 839 (70.9
Hypertension
Yes 18 (12.8) 101 (8.5 0.12
No 123 (87.2) 1,090 (91.5)
Diabetes
Yes 13 (9.2) 80 (6.7 0.27
No 128 (90.8) 1,111 (93.3)
Cardiovascular disease
Yes 9 (6.4 80 (6.7 0.88
No 132 (93.6) 1,111 (93.3)
Liver disecase
Yes 6 (4.3 36 (3.0 0.44
No 135 (95.7) 1,155 (97.0)
Respiratory disease
Yes 5 (3.5) 34 (2.9 0.60
No 136 (96.5) 1,157 (97.1)

TABLE 1 continued

No complication P-value

Complications

Renal disease

Yes 2 (1.4

No 139 (98.6)
Tumor size (mm) 46.0 + 2.9
Location

U 38 (27.0)

M 56 (39.7)

L 47 (33.9)
Macioscopic type

0 70 (49.6)

1 321

2 22 (15.6)

3 37 (26.2)

4 9 (6.4
Tumor depth

T1 61 (43.3)

T2 47 (33.3)

T3 29 (20.6)

T4 4(2.9
Nodal involvement

NO 73 (51.8)

N1 35 (24.8)

N2 33 (23.4)
Stage

I 69 (48.9)

il 26 (18.4)

m 43 (30.5)

v 3(2.1)
Surgical procedure

Distal gastrectomy 71 (50.5)

Proximal gastrectomy 8 (5.7)

Limited gastrectomy 1 (0.7)

Total gastrectomy 61 (43.3)
Extent of lymphadenectomy

DO 1 (0.7

D1 31 (22.0)

D2 109 (77.3)
Resection of other organs

Yes 78 (55.9)

No 63 (44.7)
Operating time (min) ~ 269.8 4+ 7.9
Blood loss (ml) 580.5 + 55.3
Blood transfusion

Yes 25 (17.7)

No 116 (82.9)

Postoperative hospital stay (days)

33.7+ 1.8

16 (1.3) [ 0.99
1,175 (98.7)
387 + 0.7 0.07
167 (14.1)
566 (47.9)

458 (38.7)

N\ 0.01

786 (66.0) \ 0.01
36 (3.0)

138 (11.6)

195 (16.4)

36 (3.0)

661 (55.5
348 (29.2)
161 (13.5)
21 (1.8

0.03

721 (60.5)
304 (25.5)
166 (13.9)

0.01

766 (64.3)
180 (15.1)
205 (17.2)
40 (3.4)

N\ 0.01

868 (72.9)
41 (3.4
20 (1.7
262 (22.0)

N\ 0.01

28 (2.4)
300 (25.2)
863 (72.5)

0.29

407 (34.2)
784 (65.8)
2434 + 2.4
3786 + 13.4

N\ 0.01

\ 0.01
N\ 0.01

93 (7.9
1,098 (92.2)

N\ 0.01

214 + 04 N\ 0.01

U upper third; M middle third; L lower third
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free on histological examination, the surgery was consid-
ered curative. Resected specimens were examined
histopathologically and were staged according to the
International Union Against Cancer (UICC) tumor-node—
metastasis (TNM) classification of malignant tumors.
Adjuvant therapy by oral anticancer agents such as 5-flu-
orouracil (5-FU) and fluoropyrimidine (S-1) were
recommended in patients with stage I1I or stage IV disease,
or who had highly potential of recurrence based on the
pathological findings, and performed in 43 (35.5%) patients
with postoperative infectious complication (PIC) and 245
(23.4%) patients without PIC. Twenty-nine patients had an
early gastric cancer with incomplete D1 lymphadenectomy
(D0), which were potentially curative resection. These
patients were retrospectively evaluated for their pre- and
postoperative status, pathological findings, and surgical
procedure according to our computer database or medical
and nursing charts.

Defmition of Infectious Complications

Complications due to postoperative infection were
defined by a combination of clinical findings and results of
laboratory and other tests recorded in medical records.
Clinical evidence was derived from direct observation of
the infection site or from review of the patient’s chart.
Laboratory evidence included culture results, antigen or
antibody detection tests, or analysis by microscopic visu-
alization. Supportive data were derived from other
diagnostic studies, such as X-ray, ultrasonography (US),
and computed tomography (CT). In our study, complica-
tions from postoperative infection included pneumonia
(pyrexia with infiltrate on chest X-ray), enterocolitis (pyr-
exia with diarthea and microbiological evidence),
cholecystitis (pyrexia with wall thickness diagnosed by US
or CT), anastomotic leakage (identified radiographically or
clinical suspicion), and intraperitoneal abscess such as
pancreatic fistula and other systemic infections (pyrexia

Overall Survival

Proportion

Surviving

= without complication
with complications

0 25 50 75 100 125 150 175 200 225

Months

FIG. 1 Overall and cancer-specific survival after potentially curative
gastrectomy. Bold and fine lines indicate survival curves for patients
with and without postoperative complications fiom infection,

with fluid collection diagnosed by US or CT, or identified
radiographically). The other infections included central
venous catheter-related infections and sepsis. Superficial
wound infections were excluded from our analysis because
of their minimal effect on the systemic immune response.

Follow-Up

Overall survival time was measured from date of
resection to date of death due to any cause. Patients who
survived were censored in our survival analyses. One
hundred two patients (7.7 %) for whom cause of death
could not be identified were excluded from our analysis of
cancer-specific survival. All patients were observed at our
hospital or the outpatient clinic at 3- to 4-month intervals
during the first 2 years of the study and every 6 or
12 months thereafter for 3 years. After 5 years, annual
follow-up was conducted through telephone conversations
with the patient, patient’s family, or their practitioner.

Statistical Analysis

Statistical calculations were performed using StatView
version 5.0 (SAS Institute, Inc., Cary, NC, USA). Data are
expressed as mean =+ standard error on the mean (SEM).
Statistical analyses were performed using either Mann—
Whitney U test or chi-square test with Fisher's exact test,
as appropriate. Survival rates were obtained using the
Kaplan—Meier method and the significance of the differ-
ence in survival rate was determined by log-rank test.
Univariate and multivariate analyses were performed using
the Cox proportional hazards model. P-values\ 0.05 were
considered statistically significant.

RESULTS

Demographic and clinicopathological data are shown in
Table 1. Patients with postoperative infection complications

Cancer-Specific Survival

Proportion
Surviving

10 \“\g&%‘_‘_

0.8
72.9%

0.6

0.4 = without complication
with complications

0 25 50 75 100 125 150 175 200 225

Months

respectively. There is a significant difference in overall and cancer-
specific survival between them (log-rank test; P\ 0.0001 and 0.0003,
respectively). Cumulative 5-year survival rates are inserted
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(PIC) had significantly higher frequency of males and greater
age compared with patients without postoperative infection.
Patients with PIC had significantly higher frequency of
comorbidity. Patients with PIC had a tumor located on the
upper third of the stomach, total gastrectomy as the surgical
procedure, and resection of other organs more frequently than
those without PIC. Patients with PIC had more advanced stage
of gastric cancer compared with those without PIC.

The occurrence rate of PIC in patients with cancerspe-
cific death, i.e., blood-bone metastasis and dissemination,

FIG. 2 Oversll (a) and cancer a. Overall Swrvival

was 20.3%, while that in patients with another cause of
death, i.e., pneumonia, secondary malignancy, and so on,
was 17.2%. There was no statistical difference between the
two populations.

Median follow-up of surviving patients was
68.5 months (range 3-211 months). Overall 5-year sur
vival using Kaplan-Meier analysis was 72.3%, and cancer
specific survival was 82.2%. There was a significant dif-
ference in both overall and cancer-specific survival
between patients with and without PIC (Fig. 1).

b. Cancer-Specific Survival

speciﬁc survival (b) after Proportion Proportion
potentially curative gastrectomy f‘(‘)”"vmg Slagel - - ?l(‘)m"mg 99.2% Stagel
- A H— ut te( 8 E
according to tumor stage. Bold xﬂionﬁ;ﬁ};tfmon 96.3%
< . N - %
and fine lines indicate the survival 08 86.6% = 08
curve of patients with and without
postoperative complications from 06 06
infection, respectively P-values of
log-rank test and accumulative 5- 04 04 —— without complication
. . . with complications
year survival rates are inserted in
each g[aph 02 02 p=043
0 25 50 75 100 125 150 175 200 225 0 25 50 75 100 125 150 175 200 225
Months Months
Proportion Proportion
Surviving Stage IT Surviving Stage IT
10 —_— WI}thuut cor_up]i_cation 10
with complications 75.8%
038 p=0.04 038
0.6 0.6 66.5%
04 49.7% 04 —— without complication
with complications
02 02 p=0.39
0 25 50 75 100 125 150 175 200 225 0 25 50 75 100 125 150 175 200 225
Months Months
Proportion Proportion
Surviving Stage IIT Surviving Stage IIT
10 = without complication 10 = without complication
with complications with complications
0.8 =0.002 038 =0.03
k 55.6% H
0.6 0.6
04 04 38.6%
0.2 20.6% 0.2
0 25 50 75 100 125 150 175 200 225 0 25 50 75 100 125 150 175 200 225
Months Months
Proportion Proportion
Surviving Stage IV Surviving Stage IV
10 = without complication 10 = without complication
with complications with complications
0.8 p=0.65 0.8 p=021
0.6 0.6
34.2%
0.4 26.7% 04
02 02
0% 0%
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
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Specifically, for stage II and stage III gastric cancer
patients, those with PIC had poorer overall survival than
those without PIC. This was not the case, however, for
patients with stage I and stage IV gastric cancer (Fig. 2a).
Similar results were observed for cancer-specific survival
for patients with stage IIT disease (Fig. 2b).

It is known that there is a significant difference in sur-
gical stress, incidence of postoperative complication, and
risk of anastomotic leakage between total gastrectomy and
distal gastrectomy. We compared overall survival accord-
ing to these surgical procedures. Patients with PIC had
poorer overall survival than those without PIC in patients
with both distal gastrectomy and in total gastrectomy
(Fig. 3).

In univariate analysis, age, preoperative comorbidity,
tumor location, tumor size, blood transfusion, tumor depth,

Distal gastrectomy

\\'\ 83.6%

59.8%

-
o o

Proportion surviving
voR ®

0 25 50 75 100 125 150 175 200 225 month

FIG. 3 Overall swivival after potentially curative gastrectomy
according to surgical procedure. Bold and fine lines indicate the
suvival curve of patients with and without postoperative

nodal involvement, resection of other organ(s), and PIC
were all significantly associated with the overall survival
rate (Table 2). The same correlation was observed for
cancer-specific survival in all categories except for age
(Table 3). Multivariate analysis demonstrated that age,
preoperative comorbidity, blood transfusion, tumor depth,
nodal involvement, and PIC were significantly associated
with overall survival, tumor location, tumor depth, nodal
involvement, and PIC in cancer-specific survival.

Type and frequency of PIC, including wound infection,
are depicted in Table 4. Multivariate analysis demonstrated
that only anastomotic leakage was significantly associated
with cancer-specific survival, and that anastomotic leakage,
cholecystitis, and pneumonia were correlated with overall
survival (Table 5). Wound infection was not associated
with either cancer-specific or overall survival.

Total gastrectomy

-

b e o o

43.8%

33.2%

Proportion surviving

0 25 50 75 100 125 150 175 200 225 month

complications from infection, respectively. There is a significant
difference in overall suvival between them (log-rank test, P\ 0.01
and 0.001, respectively). Cumulative 5-year survival rates are inserted

TABLE 2 Univariate and multivariate analysis of factors that might affect the overall survival

Overall survival
Univariate analysis Multivariate analysis
Hazard ratio 95% CI P-value Hazard ratio 95% CI P-value
Age, 1-year increment 1.04 1.03-1.05 \ 0.0001 1.03 1.02-1.04 \ 0.0001
Sex (Male) 113 0.91-1.41 0.2850 - - -
Comorbidity (yes) 1.85 1.50-2.28 \ 0.0001 1.50 1.14-1.98 0.0042
Tumor location (U) 1.18 1.01-1.37 \ 0.0001 1.36 0.99-1.87 0.0598
Tumor size (C50.0 mm) 2.14 1.71-2.68 \ 0.0001 0.84 0.62-1.15 0.2751
Blood transfusion (yes) 3.28 2.54-4.23 \ 0.0001 1.47 1.00-2.15 0.0491
Histology (diffuse type) 1.21 0.98-1.48 0.0722 - - -
Tumor depth (compared with T1)
T2 2.90 2.23-3.78 \ 0.0001 1.37 0.91-2.08 0.1364
T34 7.96 6.14-10.32 \ 0.0001 2.69 1.69-4.28 \ 0.0001
Nodal involvement (compared with NO)
N1 315 2.45-4.04 \ 0.0001 2.06 1.38-3.07 0.0004
N2,3 6.54 5.07-8.42 \ 0.0001 3.23 2.09-5.00 \ 0.0001
Resection of other organs (yes) 2.56 2.02-3.24 \ 0.0001 1.15 0.82-1.60 0.4182
Infectious complications (yes) 1.91 1.47-2.48 \ 0.0001 1.88 1.50-2.94 \ 0.0001
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TABLE 3 Univariate and multivariate analysis of factors that might affect the cancer-specific survival

Cancer-specific survival

Univariate analysis Multivariate analysis
Hazard ratio 95% CI P-value Hazard ratio 95% CI P-value
Age, 1-year increment 1.01 0.99-1.03 0.0622 - - -
Sex (male) 1.00 0.73-1.37 0.9925 - - -
Comorbidity (yes) 1.55 1.13-2.12 0.0063 1.83 1.24-2.70 0.0025
Tumor location (U) 2.27 1.61-3.19 \ 0.0001 1.09 0.69-1.72 0.7142
Tumor size (C50.0 mm) 3.77 2.711-5.25 \ 0.0001 0.78 0.51-1.17 0.2298
Blood transfusion (yes) 3.78 2.58-5.53 \ 0.0001 1.50 0.90-2.51 0.1239
Histology (diffuse type) 175 1.29-2.39 0.0004 1.40 0.95-2.09 0.0930
Tumor depth (compared with T1)
T2 13.26 7.19-24.45 \ 0.0001 4.17 1.87-9.29 0.0005
T3,4 42.61 23.28-77.97 \ 0.0001 9.24 4.03-21.18 \ 0.0001
Nodal involvement (compared with INO)
N1 10.91 6.65-17.89 \ 0.0001 3.61 1.88-6.96 0.0001
N2,3 25.78 15.76-42.19 \ 0.0001 6.10 3.08-12.08 \ 0.0001
Resection of other organs (yes) 4.25 2.99-6.05 \ 0.0001 141 0.88-2.26 0.1524
Infectious complications (yes) 2.07 1.38-3.10 0.0005 1.84 1.13-2.99 0.0139

TABLE 4 Frequency of postoperative infectious complications

Infectious complications Number %
Pneunmonia 50 3.8
Anastomotic leakage 48 3.6
Wound infection 27 2.0
Intraperitoneal abscess 15 11
Enterocolitis 15 1.1
Pancreatic fistula 13 1.0
Cholecystitis 10 0.8
Central venous catheter-related infections 3 0.2
Sepsis 2 0.2
Total 183
DISCUSSION

We demonstrate that complications due to postoperative
infection are important prognostic factors after potentially
curative resection for gastric cancer. Our study indicated
that only anastomotic leakage from infectious complica-
tions was associated with poor cancer-specific survival.

Many previous reports demonstrate a significant
increase in cancer-specific mortality in association with the
occurrence of anastomotic leakage in colorectal can-
cer.%%%16 Oyr findings corroborate these results. The
precise mechanism relating long-term survival and post:
operative infection, however, remains unclear. We suggest
two possible mechanisms. (1) The enhancement of innate
biological factors during infection or those produced by the

infection-causing bacteria may directly activate cancer
cells to proliferate and acquire metastatic potential. Cyto-
kines such as tumor necrosis factor (TNF)-a, interleukin
(I-1, ILs6, 1118, and oxygen free radicals and nitrogen-
based biological effectors have all been implicated in
promoting cancer cell growth.'” ! In addition, we dem-
onstrate  that  bacterial  components such as
lipopolysaccharide derived from Gram-negative bacteria
may also promote proliferation and progression of gastric
cancer cells through toll-like receptor-4 binding.?% (2) A
deregulated host immune response during infection may
also contribute to tumorigenesis. Khuri et al. studied the
effect of postoperative complications on survival using the
data derived from more than 100,000 patients who under-
went eight major operations for both malignant and benign
disease from the National Surgical Quality Improvement
Hograng Their analyses identified an important inde-
pendent predictive role of postoperative complications
upon both short- and long-term survival after major sur-
gery. Specifically, myocardial infarction and pneumonia
consistently exhibited a significant effect on long-term
survival (1 and 5 years after surgery), unlike wound
infection, which is consistent with our findings. These
findings suggest that long-term survival after surgery may
be affected by degree of systemic immune response to the
infection. It has been demonstrated that systemic infection
and sepsis could develop systemic inflammatory response
syndrome and lead to a period of immunosuppression,
which is especially enhanced after surgical trauma.?*2°
Many authors have demonstrated that surgical trauma and
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TABLE 5 Univariate and multivariate analysis of postoperative infectious complications that might affect overall and cancer-specific survival

Univariate analysis

Multivariate analysis

Hazad rvatio 95% CI P-value Hazad ratio 95% CI P-value
Overall survival
Pneunmonia 1.98 1.28-3.04 0.0020 2.05 1.33-3.16 0.0011
Anastomotic leakage 1.94 1.26-2.99 0.0026 2.02 1.31-3.10 0.0015
Intra-abdominal abscess 1.57 0.70-3.52 0.2728 = = -
Enterocolitis 1.84 0.87-3.88 0.1120 - — —
Pancreatic fistula 1.95 0.81-4.71 0.1384 - - -
Cholecystitis 2.47 1.02-5.99 0.0448 2.64 1.09-6.39 0.0319
Wound infection 1.17 0.55-2.48 0.6787 — — —
Cancer-specific survival
Pneunmonia 1.37 0.65-2.93 0.4103 — — —
Anastomotic leakage 1.97 1.04-3.73 0.0381 1.98 1.05-3.76 0.0358
Intra-abdominal abscess 2.03 0.65-6.36 0.2241 - — —
Enterocolitis 2.26 0.84-6.10 0.1069 - - -
Pancreatic fistula 1.72 0.43-6.95 0.4439 - - -
Cholecystitis 4.02 1.28-12.62 0.0172 1.53 0.57-4.12 0.4025
Wound infection 1.48 0.55-4.00 0.4365 = = -

septic inflammation cause a shift toward Th2-type lym-
phocyte pattern.””*® Mokart et al. demonstrated that anti-
inflammatory cytokines such as IL-1 receptor antagonist,
IL-6, and IL-10 in patients with postoperative complica-
tions due to sepsis are predominantly elevated compared
with those without complications. In contrast, proinflam-
matory cytokines such as TNF-a, IL-1, IL-12, and
interferon-gamma (IFNc) were not affected.®” Th-2 cyto-
kines, such as ILi-10, were shown to downregulate tumor-
specific immune responses by directly suppressing IFNc
and IL-12 production. This caused a reduction in major
histocompatibility complex (MHC) expression on the sur
face of tumor cells and inhibited tumor antigen
presentation by antigen-presenting cells.?>*! Indeed, we
previously demonstrated that high IL-10 levels in perito-
neal washings during surgery was significantly associated
with unfavorable outcome in patients with gastric can
cer.”>*  Taken together, these findings suggest that
development of a postoperative Th-2 response during
septic complications after major surgical trauma likely
contributes to the proliferation of occult or dormant cancer
cells, resulting in decreased survival.**

In conclusion, our report indicates that complications
due to postoperative infection are a good predictor of
adverse clinical outcome in patients with gastric cancer.
However, we could not demonstrate the postoperative
biological status such as serum cytokine levels in this
study, and further immunological cytokine study will be

essential to substantiate our current data. Future prospec-
tive trials should investigate whether prevention of
postoperative infection can improve long-term survival and
should also provide an assessment of their overall biolog-
ical effects.
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