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# # 5674078130 : MAJOR MEDICINE
KEYWORDS: THYMIDYLATE SYNTHASE EXPRESSION / STAGE Il COLORECTAL CANCER / OXALIPLATIN BASED
CHEMOTHERAPY / FLUOROPYRIMIDINE BASE CHEMOTHERAPY / PREDICTIVE VALUES / PROGNOSTIC
VALUES
SIYAMOL MINGMALAIRAK: PREDICTIVE VALUE OF THYMIDYLATE SYNTHASE IN BENEFIT OF
ADDING OXALIPLATININ ADJUVANT CHEMOTHERAPY IN STAGE Il COLORECTAL CANCER.
ADVISOR: SUEBPONG TANASANVIMON, M.D. , 55 pp.

BACKGROUND: Several trials demonstrated prognostic and predictive values of thymidylate
Synthase (TS), targeted enzyme of Fluorouracil, in stage Ill colorectal cancer. We explored these values in

correlation with disease free survival of adjuvant treatment in stage Ill colorectal cancer.

METHODS: We reviewed medical records and collected tissue samples of patients who
underwent curative resection for stage Ill CRC at King Chulalongkorn Memorial Hospital from 1 January
2005 to 31 December 2010. The immunohistochemistry method was used to detect the TS expression in
all samples. We compared 5-year disease free survival (DFS) rates between patients receiving
Fluoropyrimidine plus oxaliplatin (FU-Ox) and Fluoropyrimidine (FU) and, patients with low and high TS

expression.

RESULTS: Among 128 patients with stage Ill colorectal cancer, the TS expression intensity was
high in 32.81%. With median follow up time of 5 years, patients with high TS expression had 5-yr DFS
rates of 61.9% compared to 65.1% in patients with TS low expression, p=0.722. In FU-Ox group had 5
year DFS rate 70.6% compared to 59.7% in FU group, p=0.21. There was a trend toward better 5 year
DFS rate for patients receiving FU-Ox compared to FU in patients with high TS expression (71.4% vs
52.4%, p=0.204). In low TS expression, it was 70% vs 62.5% in patients receiving FU-Ox and FU alone,
(p=0.487), respectively.

CONCLUSION: TS expression was a potential predictive factor for benefit of additional

oxaliplatin to adjuvant fluorouracil in patients with colorectal cancer stage IIl.

Department:  Medicine Student's Signature
Field of Study: Medicine Advisor's Signature
Academic Year: 2014
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DFS disease free survival

OS overall survival

FU-OX 5-fluorouracil/leucovorin/oxaliplatin

FU 5-fluorouracil/leucovorin

CRC colorectal cancer

TS thymidylate synthase

IHC immunohistochemistry

LN lymph node

FOLFOX 5-fluorouracil/leucovorin/oxaliplatin

FLOX 5-fluorouracil/leucovorin/oxaliplatin

LV leucovorin

RT-PCR reverse transcriptase polymerase chain reaction
mMRNA messenger ribonucleic acid

ERCC1 excision repair cross-complementation group 1

HR hazard ratio
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1
Liver  Lungs

Distant
Metastases

TNM Stage Description

TINOMO Infiltration no deeper than submucosa

Infiltration of muscularis; no penetration through colonic wall;
no lymph node involvement

TINOMO

T3-ANOMO || Extension through colonic wall; no lymph node involvement

Infiltration of muscularis; no penetration through colonic wall;

T2NIMO lymph node involvement

T3-ANIMO || Extension through colonic wall; lymph node involvement

TXNXM1 Distant metastases
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oxaliplatin 39uAUeM fluorouracil kag leucovorin LLazﬂﬁjmméjLawwm fluorouracil &g
leucovorin Mmua1TU AMzUatedievatewivilunguilaen oxaliplatin 394978 anadude
Sovay 1.1 waz 0.5 Wefnauly 12 hsuuay 18 NaumIuaIsU

Vg a & = (6) ]

Andre T uazanz laAanwaanusolduszezinar 6 U wuin

) aa a | . . < v

9R31N15500T I lneUasnlsafl 5 U( 5 year disease free survival rate)ilusesas
73.3 Wisuiuseuas 67.4 lunguitlaen oxaliplatin saufiuen fluorouracil uae leucovorin
a @ | oav v . . v v . . ! ¥
Weuiungunlasuen fluorouracil wag leucovorin Iaglallel oxaliplatin $9ue anAy
Geoslumsnaululsegnd 5 U lnsoway 20 (HR=0.8 )

) Aa a a . @ v a

9931N1550ATIMLA8TIUN 6 U (6 year overall survival rate) 1Juseuaz78.5 1igu
fiu Sowar 76 lunguillaen oxaliplatin Saufiuen fluorouracil uag leucovorin Lgufiungy
d‘ Y . . M v . . 1 ¥ d'
Alasue fluorouracil taz leucovorin Taglile oxaliplatin 2uM78 anAuLEusluAS

FeoTini 6 UlsZosay 16 ( HR 0.84)



J. Philip Kueble wazaniz " lvinsdnwuwaresnuuunisinuadneiu Andre T
WwsIsNI5lRIANE1IAY WU

3 year Way 5 year disease free survival rate sua\‘iﬂzjiu‘mﬁm oxaliplatin 321628
aﬂﬁﬁﬂduﬁnﬂiﬁaﬂﬂﬂﬁﬁbﬁﬂﬁ@Vﬂﬂaﬁa udrnedmrloveﬁﬂlsunﬂvallﬂumﬂﬁﬂﬂﬁuﬁGﬂa&ﬂdu
uazwuIEtaeifiengnnniy 70 B llduselemiannisléfuen oxaliplatin

nat1aABsvetinguiilden oxaliplatin 1uuifefufunisdnwves Andre T
uimsAnwinungiendeuinniy

msliien oxaliplatin Fsdedunnsgiuvesnssnviasuluitienssadldngseey
7 audausiimsfnuives Andre T wasanglul .. 2004 waznsdnwiwes J. Philip
Kueble wazanglull a.A.2007 A afuayunsAinwived Andre T wililofnnsio wuiilu
AUsuangunslien oxaliplatin Sausaglilaussleviluud overall survival wulugtae
91811191 70 T saianadrafssaneniifesnismumeiievareriiinadenmun i

vosythe loasunanisfnwising q 1danisnei 1

M3NT 1 ansazldnsnissentinlagvasalsai 3 U 5 Tuardnsin1ssentiingiy an

NSANYIANE
o'Connell MJ*” 317 | Stage ll, lll | Surgery then Mayo 6 month | Relapse : 27% VS 41% P=0.01
3¢ VS surgery alone 5-yr relapse free : 0.74 VS 0.54 | P=0.02
5-yr OS rate: 0.74 VS 0.63
Andre T ¢ 2246 | Stage I, Il | Surgery then FOLFOX VS 3-yr DFS rate: 78.2% VS 72.9% HR=0.77,
318 Surgery then 5FU/LV 5-yr DFS rate: 73.3% VS 67.4% p=0.002
6-yr OS rate: 78.5% VS 76% HR=0.80,
p=0.003
HR=0.84,
p=0.046
JPhillip Kueble “ 2409 | Stage ll, Il | Surgery then FLOX VS 5-yr DFS rate: 69.4% VS 64.2% HR=0.82,
318 Surgery then 5FU/LV 5-yr OS rate: 80.2% VS 78.4% p=0.002
HR=0.88,
p=0.08
H-J Schmoll 1886 | Stage Il Ill | Surgery then XELOX VS 3-yr DFS rate: 70.9% VS 66.5% HR=0.80,
318 Surgery then 5 FU/LV 5-yr DFS rate: 66.1% VS 59.8% p=0.045
HR=0.08,
p=0.0038

Mayo regimen #ia Wglelsgs1@a lvivauiu &latedu (5FU/LY)
FOLFOX, FLOX regimen fa #glolsgs@a sy falmediu (5FU/LV) uagdonuananiu

XELOX regimen @9 waulasnUu (capecitabine) Trsaufiu Songidnanfiu



sUnm7 3 nalnmsviauves lsddam Fuma
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l

DNA synthesis and repair

JOORGVIX

sUn M 4 nalnniseengnsvesviglolsesn@a wasn1sduilu temary complex fiu TS way

folate co-factor (5,10-methylene-tetrahydro-folate—CH2-THF)

S-FU‘

| ™
F
‘dUMP 4TOP

Thymidylate synthase 4
+ dUMP ————— > dTMP Cell

/ / CH,THF X membrane
pemetrexed ( \ N

R

De novo
pathway

DHF

Dihydrofolate Thymidine
reductase
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g‘dmwﬁ 5 ﬂalﬂﬂﬁiaaﬂi]w%%aﬂ capecitabine

Enzymatic Activation of
Capecitabine
Intestine Liver

Capecitabine

Tumor == normal tissue

B-DFUR

Thymidine
phosphorylase (TP}

Oxaliplatin

Thymidylate synthase (TS) Lﬁuwulszjﬁﬁmzéjmmumi de novo synthesis U84 2’-
deoxi-thymidine-5’-monophosphate ~ (dTMP) a1 2’-deoxi-uridine-5’-monophosphate
(dUMP) it supply thymidine d1w§unisadis DNAT? msdudamsviauves TS Wunils
Tunalnndnvesnisieauresfluoropyrimidinestasianie 5-fluorouracil  (5-FU)  Ingil
active metabolite of 5-FU, 5-fluoro-deoxi-uridine-monophosphate (FAUMP) agdunu

TS uay folate co-factor (5,10-methylene-tetrahydro-folate—CH2-THF) 10w ternary

complex @4 ternary complex Hagtadesuazduginisvinguues TS
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Capecitabine ' 1 5-FUlusULuUuUsEmMugadusiudldlusuuuueitlddnng
Wasuwlaslaedl oral bioavailability fs¥osay 80 91ntuszrusUIuMsIUAsULUAsEN
Capecitabine 198u active 5-fluorouracil (5-FU) %QLﬂuﬁamﬁaaﬂqw%‘é’u&Lsaaéml,%a
guanmaisuwlandiolieeengrdenduioulssi 3 vfinléud carboxy esterase (CE),
cytidine deaminase (CyD) wag thymidine phospharylase (TP) teulwsifanarinuidu
Snunnlumadundasiodiouiuradunivessnsme duiusafuderivesen Capecitabine
Tnemdnnnsaevinliiszfuves active 5-fluorouracil (5-FU) fiuseneenguslufoussi3egs
nwadunfivessninie Jufiuuszansamlumsvhanewadusildlnednadewaduniives
NNl

Oxaliplatin LﬁuaﬂLﬂﬁﬂﬁﬁﬂﬂf,ﬂuplatinum it 1,2-diaminocyclohexane (DACH)
carrier ligand TneflusvansansawaduziSedinose cisplatin wag carboplatin N34 bulky

DACH ring lag activated oxaliplatin vl#iin1s form  platinum-DNA adductsdsdl

Uszandnnlunis block DNA replication tazdl cytotoxic1innin adducts formed ¥o4

(14-15)

o

cisplatin Oxaliplatin aaﬂqmémma DNA uazdudanisadns DNA uay RNA

Tusyezusnin1sAne1AUENRUSTENINg TS expression WAYN1ITOATIALUNELSS
anldlungnuin ;:Jﬂwﬁﬁ hisher TS expression 92iN15580T30 waz NzUasalsas

Sanjay Popat LLazﬂmS(lé) TavihnsAnwuy meta-analysis L‘ﬁlaﬂdﬁ TS expression
Jutladeneinsallsa( prognostic factor ) vewmzissaldlnaviseldlaesiusiudeyasin 20
nsAnw T5Uhe 887 e dunzifedldlngseor advanced uag 2,610 efiduszey
localized # high TS expression 3oway 51 (range, 3owaz 4-80) WUl combined HR
estimate @115UN1550AT3AlAE53U (overall survival (0OS)) 1.74 (95% Cl, 1.34 to 2.26)
Wy 1.35 (95% Cl, 1.07 to 1.80) luadvanced uaglocalized AUE1GU WANVSNFIUYD
heterogeneity WL publication bias

Tunsnw meta-analysis ANShaneanved TS lagld IHC uaz reverse
transcriptase polymerase chain reaction (RT-PCR) uald IHC Judaulwaj (13 21 20
NM3AN®I) ag 9 910 13n15AnwlY TS106 monoclonal antibody UnA1sANYILUINITAAE

209 TS wuadu grades@u 0-4 Tned 0-2 wlanandulow TS expression way 3-4 ¥y high
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TS expression UNMsAN¥ILUsNsAndves TS u 0-3 Tusnauiursmsanwilien 2-3
Ju high TS expression unsnsinwilidfiesdn 3 wiudu hich TS expression dsnnsuus
mMsfnafiuansatuilinineuuansweanisulanald

il 6 msfnw Tnevamuaduiteftoglussozunsnszans 1435 RT- PCR Tunsumen

TS expression e cutoff aguh?l' 3.0%10° 84 7.5%10°

1 '
S I

asUlainBullentsediures TS express geaiin1ssontinlagsauaindndl TS

express MUASIRaIRNwIRaINamnsaladu prognostic factorlaviell
A 17y v o Py ! . .

S. Aguiar Jr uagAmy  LWMNN1SAN®1IN thymidylate synthase (TS) expression

a1nsaldaiaen ( predictive factor JUsg@nsamuaimsinuwiasumesiaiunUalugiae
@ o M Y A 1 2 [ '3 . o [
uzi5ean ldlvglansoli uazaruisaldutladewennsal ( prognostic factor ) dmsunissen
FnlivselilaevinsfinuludiiensSealdlvngsseenanandanuidedunisndudulse
%’ Y < o 1 P [ < 1 I = Yo
91 waggsuzsaldvgsvesiaty 114 518 Wnewusgiiedu 2 ngu naunilalasunis
HFiRLisRENfed (61918) Bnnquuilalasunisiidaias aiusien1siienaivnda 5-FU-
based (53 918) 41301923 TS protein expression TuFuLLafI1835 immunohistochemistry
v . 1 a a aa (3)

Tngld TS-106 monoclonal antibody wusnsindilu 0-3 Taeidaee Johnston Lagmus
Tae?1 0 -1 ulanaidu low TS expression 2-3 \Ju high TS expression N138IUNANLAEY
WeBWNNGgiusey wardlUiendl high TS expression Sewar 36 n1sAnwil dna
N13ANYIAD

nauilasunIsEdnLiesee1ufeAINsTenTInlagsiu (overall survival (OS)7 5
Uogaz77.5 dmsugUlenil low TS expression Uagiesay 57.7 dwsugUeidl high TS
expression (p=0.006)

N A ! aa T i ) 1 Yo AN o W

Adend low TS AInssentinlagsaulifinnuuanssiulidinaglasuenaiividn
LESUNAINITNIFANI DL (65.8 vs.77.5%, p =0.29)

AUaendl high TS Annsseatinlaeriudnitlunquitlieaiivndn (87.8 vs.57.7%,
p =0.04)

dlpvnnsinmaendeyauuy multivariate Wu31 TS expression  hlanunsaldidu

prognostic factor 13U survivalluugiSeanldlwgle
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ﬁ]’]ﬂmiﬁﬂmﬂfaq‘diﬁ’i’l N197593 TS expression #7875 immunohistochemistry
awmaﬂ%’ﬁamﬁﬂwﬁiﬁmi%’nmLa%uéhaaWLﬂﬁﬁwﬁ’mléf wldaunsaldidu prognostic
factor @93u survivallg

David Edler uazanz' 1§vinnsAneinnisi thymidylate synthase expression
a1u1sananINsauselesianmsShwiasumesaiivnlingns 5-FU-based Tugae
uzi598 1dlngjsees Ducks’ B way C wseld 9nmsfinunludvae 862 518 n1sgns
wanapenved TS 1 IHC Imeld TS 106 monoclonal antibody wisnsandidu 0-3 1aeds
483 Johnston wazanz Tagf 0 -1 wlanawdu low TS expression 2-3 1¥u high TS
expression N5 UNAYILAY independent observer 2 viMu waglananssiuinnInsoas
90 uardnisulanalinsafuagldds consensus  Tun1s@nwndld fUaedid high TS
expression $auaz 72 msanwnil dnansAnuie

fuaeidl TS ge quidleudnazlissleviannmsidonaiitrinesuvdsaintida (L
ydFny N19adia)
{Uaefifl TS gailan (grade 3)X wuFesag 34) fid1 DFS s1nddlelsinissnwedy

sepaditidadiofieuiulasunsinsnegiaiien ( multivariate analysis, p=0.02)

Fuaefifien TS s (nudosay 28 ) floutcome Alsifdloldnssnuiasusssua
U1Un ( multivariate analysis: DFS, p=0.01; overall survival, p=0.01)

a3uladn TS expression @113 predict survival Tuﬁﬂaaﬁ%’%’ums%’ﬂwﬂmms
rdneg1afed flhedila TS ge agldfuuseloviannmssnviaiuseuaiivtagas 5-
FU-based wigflhefiflen TS sgquiieuinaszdl outcome filsifiilelasunisinuiasudeen
L3R

M. Karlberg LLazmuz(lg) 1An15@nw1I1 thymidylate synthase (TS) expression
TudUrsussaanldlugaunsalineinsallse wag AmenUsednsninuesnissneasuiiey
gadvnUnlansely Ima‘v‘]’wmiﬁﬂwﬂuﬂﬂwiwzﬁamLLazam U 1,389 518wl
Juaesng ngunilslaunisinummenmsindaiissegafion uidnngumidldsunissnu
lETuaeenAiU1Ungns 5-FU-based IHC ¥8a TS 19 TS 106 monoclonal antibody wag

1 a a (3) !
wUsN15AnalnedSvee Johnston wazamy Iesuwualu grade 0-1 ulawaidu low TS
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expression kag grade 2-3 wlanawdu high TS expression wardaunfiudnuuulagld TS
grade 0-2 Ju low TS expression Wag TS grade 3 wlanaidu high TS expression 1135914
wavilag 4 vinu Sdlinansafumnnninvinduiesar 90 derunaudilidestuasdoinng
957987 oz gAuAaLiuAlvg  (consensus) nuddild grade 23 1T high TS
expression a¢diUae high TS Sezaz 71 wadild grade 3 1Uu high TS expression 9zil
fthhe high TS $ovag 33 nsAnwil fan1sAnwde

TS expression (immunohistochemistry) annsalidu prognostic factor ’Lu;liﬂaa
Flgsunsiidnegiaiien Wieldan TS 0-1 versus 2-3 (p=0.045) wawiielddn TS 0-2
versus 3 (p=0.002)

high TS expression @UWusAu overall survival i

Tungugtheniien TS grade3 auiilsunisinuiasusesiaiivivaazian overall
survival 819n11981980T8ENAYNNE0R (p=0.005)

M.  Ciaparrone wazams  lEiinisanwin thymidylate  synthase (T9S),
dihydropyrimidine dehydrogenase (DPD) uwagthymidine phosphorylase (TP) gene
expressions  luduiile primaryvesgUaeusisaaldlug awisoaiann ( predict )
Usgdnsnmnissneaig 5-fluorouracil (5-FU) 1gn15ms51367838 immunohistochemistry
T primary tumor lugtheusi5sanldlng Dukes’ stage B and C FlFFunisidanavay
menssnwasunlgeait Un 5-FU 62 519 TneRnauiduszeziian 90 wWeu (range 17-
127) IHC 999 TS 14 TS 106 monoclonal antibody Wazliusn15AnELALI5URe Johnston
wazani Tneuvadu erade 0-1 wlanawdiu low TS expression waw erade 2-3 ulana
U1 high TS expression N1581uUKavlag investigator 3 MU WU

AUreuei5eanldlvg) Dukes’ stage C cancer fifl TS expression GRREAN
independent markers & %35U poor prognosis for disease-free survival (DFS; p = 0.0009
ez p = 0.007, respectively) wag overall survival (OS; p = 0.0005 wag p = 0.011,
AUAIRAU)

IS J

Q{J’wﬁ'ﬁ DPD expression g4 93 A1 DFS (p = 0.007) uag OS (p = 0.005) Funin

v o

A ) aa A o YRR aa . °
BYINUUYEN iy]V]'Nﬁﬂﬁ]LﬂJ@LVlEJUﬂUE;JjU'JEJVm DPD expression A1
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o
6 o

Wl giivieaaddn wud gUleNd A1 TS wag DPD fi1 9edle1 DFS (p = 0.007)

way OS (p = 0.03) AN

EN

dolmeivisanuan wuln fUaefifien TS waw DPD  uax TP ¢ awdl DFS (p =
0.04) uaz 0S (p = 0.01) snIthefiflaladmilsgsedsidodfameaia

PinmFiaszinuIgienzissaldlng Dukes’ stage C cancer liiuszlemilogndl
HodAgyveana Tuwd DFS waz OS (p = 0.001 wag p = 0.006, MWEIU) leAstaanuiien
i

TS and TP protein expression A uduiusiusgsiitsdfyn1sada (p = 0.033)

Tngagude fUhefifimsuansoonveslsiifian Fumageaglssulszloviannisinm
iduegnaivdagns 5-FU base usazlisninssendinsiusningiisinisuanioonyes
Isfifam Fuma

finsfnunin mauanseenves TS annsalitdu Jadonensalsalugihenldzuns
%’ﬂw%ﬁm’hammﬁﬂwﬁ'ﬂﬁﬂwmamsﬁﬂmﬁaﬁuauudﬁ high TS expression il poor
prognostic outcome dewleufiu low TS expression AaN15AN®1983 Johnston LLazﬂm3(3)
filsvinsmsaseiuues TS expression Tugtheuzifedldnss seos Dukes’ B uay C 91Uy
294 $18921nA15ANYT NSABP R-01 1ae35 IHC wazld TS 106 monoclonal antibody Tu
nsAnuniddndaues hich TS expression iufesay 51

faed high TS H8nsnnsegsenlaslsalinduidudiuazdninissondingy
wanesegafltddaynsadfdeSoudiauiu low TS Ao Sewas 27 fU 49 (p<0.01) uay
So8az60 AU 40 Tu low TS (p=0.01) MLERU

wazislowSsuifieulungy high TS seninslaumsindniiliosegnaiion fu lesuns
%’wna%ué'haznLﬂﬁﬂﬁﬁ@?ﬁqmﬁwﬁlé’%’umgm MOF (methyl-CCNU, 5-FU, Vincristine)
WU Sasnissendinlagdasalsa uagdnsnissendinswi 5 Tunguilldfunisinm
iduhogueiivnininguildsunsriidauiissegnafeiegeiinisada (5 year DFS: 17%
vs. 31%: 5 year OS 31% vs. 54%; high vs. low, p<0.01)

ﬂa'ﬂﬂﬂaaqﬂﬁa TS expression W independent prognosticator U89 DFS ey OS

Tugtheussadnldnss
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finsAinwUanuzisealdlngjszezunsnszatenudn TS expression Duits
prognostic uag predictive factor lunmssnwmenglolslnsdinu fmsanwged

Bertino way amz” Anwily preclinical study 71 TS expression Duiis
prognostic way predictive factor lunissnwisienglelslniinu Ae Fuilofifsyauves
intratumoral TS guazieston1sinudaenglelslniiiu Tns high TS aziidnsnisnovaues
Yovaz 0-24 Turguedi low TS axdidnsnnisnevauesdesay 49-67

Aschele uazaniz’” §¥n13n578 TS protein expression TugUaeuzisadnldlng
wazdldnseszezunsnszans WeAnwrinArdaiunsaldaianinanissnuidagen
leucovorin-modulated 5-FU Uy bolus 38 infusion Walia1u15aA1neIn1ssnwIneen
methotrexate-modulated bolus 5-FU 1@

Iumiﬁﬂmﬁ gou TS 1me3s IHC 19 rabbit polyclonal antibody to recombinant
human TS 1u;§ﬂaaswmwéﬂssma, local recurrence Wag locally advanced 377U 124
518 (liver, 79; lung, 12; other, eight; pelvic mass, 4; peritoneum, 18; abdominal wall,
1; locally advanced, 2)

TS expression wUsnshndidu 0-4 Teed 0-2 1Uu low expression Way 3-4 W
high expression fin1581uA1 TS Tae observer aasvinu Insfidesdiamnuifiunsetuannnid
Yopaz 90 Sdlauidiulinseiy Fesinistionsn uazanaddae consensuslunisAnunilil
high TS expression Souaz 52

finsuvslienaiivngn 3 wousied

(A) leucovorin (LV)-modulated infusional 5-FU 41u7u 48 518

(B) LV-modulated bolus 5-FU 91u7u 41 518

(C) methotrexate (MTX)-modulated bolus 5-FU #1uu 35 51

WUINHENIINTTNOUANRBN1IINY (response rate) hay ANTEIUVDINTTBYTEN
lnglsalaiinedu ( median progression free survival time: mPFS) uae {563 1UU0N15580

o w a

aa . . . d' o | A a v
11032 (median overall survival time: mOS) NLANANAUDY NUUBEIMYN AR VoIRUIE

Nlinsuanseanves TS duazad Weldenaiundnans leucovarin-modulated 5-FU wuu

bolus %58 infusion NANAB
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nax A
T8ns1mIneuaussiensinwilu TS ¢ fovay 66 uaz TS g4 Jovay 24 (P = 0.003)
A1 mPFS Tu TS ¢ 9 ifeu TS g4 6 iy (P = 0.009)
A1 mOS Tu TS 1 19 fieu TS ge 14 1oy (0.035)
nau B
TnsmIneuaussiensinwilu TS ¢ fosay 50 uay TS g¢ lifinsnovausisie
nsinwae (P = 0.0001)

A mPFS Tu TS ¢ 8 ieu TS g4 2 ey (P = 0.002)

A1 mOS Tu TS ¢ 12 ey TS g4 6 ey (0.0006)

dm3u ngu C seiuves TS lilanunsoldmemnisneuaussionsinu 1esand
Snsnsmeuauasionisinwlaiumndstuie TS duargs Gesar 21 Tu TS i1 uar Yevay
131U TS g9) (P = 0.50) uaz mPFS way mOS lalupnsaiusis T suazgs

A1 mPFS Tu TS 61 3 1y TS g4 2 1o (P = 0.14)

A1 mOs Tu TS ¢ 12 iieu TS g9 13 ifieu (P = 0.74)

a7Ulad1 Anuduiussendnesedu intratumoral TS warN1IMBUANBIHBNTTIN
#a8 5-FU Fuifuisnsli 5-FU uae biochemical modulators 7114

ﬁﬂwﬁmmﬁﬁﬁfuaqumiﬁﬂmsﬁwéfuﬁa Sung-Hyun Kim wazane’” §innsan
ERCC1 uaeTS uay glutathione S-transferase (GST) expression lugUneusiseanldlg
srgrunInIEeansaliaamuselerianmssnwsigenaiuninans fluorouracil
(5-FUY oxaliplatin law3elal lagyinis@nuiludiie 70 918 1159979 expression 89
ERCC1, TS, waz GST lu primary tumor tngldf IHC Ssnunaiduuindewas 55.7, 68.1uax
71.4 ﬁuaaﬁwmu;ﬁﬂwﬁgmm ANUAIAY ;:Jﬂwﬁlziﬁ TS expression Auwiltuflvznevauaie
ouedl (P= 0.009) wazlsifimauansndugieifianuunnsisues ERCC1 wde GST
expression pattern (P=0.768, P= 0.589) a1 1a16uU A1 Mos Iuﬂzjmﬁ"l,aj:ﬁ FRCC1 expression

a o Y

fAnguunitegrelifudfynieadia (P=0.0474) gUlehiilA1 ERCCL uag TS Wuuan v

o

v
Y a v

4 ERCCLTS waz GST Juuinaedidnos fwgninegadifeddynieadd (P=0.0017,
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P=0.0323) @IV Wa¥aIN Multivariate  analysis wamalilfiudn 919 ERCCL wag TS

o o aa

expression dnane OS ag1slitsd Ay 19ana (hazard ratio 1.72, P=0.023)
nanlagasufe IHC ¥ed ERCCL wag TS awnsaaamuselevdannmsinwime 5
FU ey oxaliplatin
usisideyaiifnwAuduiussEwing ERCCL wag TS fu fn disease free survival Tu
fuaelutssmatuildfunisinviaiuiie oxaliplatin uag 5-FU " wudn ERCCL uag TS
liansnsomannsldusslminnnssnyiasudls

WesanasAnwidiulnaifeniu TS expression 1Wun1sden IHC Feianuunnmng

[
] [y

miluusiazns@ny) BnviansuUanadeuniug

U FRNN9ENTIEI5N15MII9 TS expression
Taonsy mRNA Tae35 RT-PCR wyu waziivansnisnwniimen cutoff Tasfinnsanay
AMUEUTUSIUATsuUrvival time

Shirota uway Az~ l§vhn1sAnwe cutoff weslsifian Funalaenisg mRNA
expression Tutheusssdldlvaszazunsnszats 50 578 wu31 median TS expression
AT 3.4% 10" (minimum expression, 0.18* 1073; maximum expression, 11.5%10")
waz el cutoff veslsfifan dumady  7.5% 10° flhefiinisuanseanvedlsifiian
Fumasazilen median survival #110.2 Weuuaz1 5 Weulufiheiinisuanseenveslsiia
AN Fumags (p <0.001; logrank test) Wagen probability of survival 7 6 WeuRndusoy
ag 77 lufthedifinisuanseanveslsifian dumad Weuiviesar 0 lunguitiinig

Lan30eNnge 1Al univariate analysis (P<0.001)
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A5N15AuNI5IY

3.1 3UUUUNISAY

NNTIBLTIIATIZ (Analytic Study ) WUU Retrospective study

3.2 S2UgUNI5998

o = 174 = . . .
ngnauailunsAntaanidiandnen (Inclusion criteria)
= s & aa A w0 < @ o 1 a d‘ aa
1. dna¥uiilontanedinerduduinfuusSenldingsresiany Aununne1dine,
AzwIMgmans lsameuagamnsal Adiun 1 unsiau 2548 fis 31 Suaan 2552 oy
AN ITUTILkasnumIUA MEen 1S E@ e ldnunisunsnseneluneduiziu
2. lisumsindawuy curative intent AuaeN1sINYIETNME sadiu1dngnsnd
oxaliplatin $2ufu fluorouraciluse 195U fluorouracil Wiessdaaen lnglasugadivrdnd
lsang1u1agIadnsal
3. lasualividnniglu 8 damimdanisnasie
4. Toyan1snTIaRanNIINYTEeU Wagilvayan1asediven
o/ = = . . .
ngnaudilun1sfaiianaanannnsine (Exclusion criteria)
1. finswasuudasgaseaividnseningdnm
2. filsauzSamaneyin

Target population (Uszwnsinnung)

AUreuzSeanldlngjseozn 3



LLNuQﬁﬁ 2 Study population WUsznsildlunsine)

fUrefifinanedineduduluuniealdlvgszesq 3,
NUNIULIBTZLTIULAZATNE18NT9S 9F INe

linunisnszaevasussslune duazdu

Exclusion criteria

Inclusion criteria |:>

nunaunvsudeu, udayaiugiuvesUas nswidia

Finvasgnaiunuianlasu waznan1ssnel

dr3uiledon immunohistochemistry Uszidiu
thymidylate synthase expression

TnaweSunwndineavinuien

FATTRAUFUNUS TEN9

low TS, FOLFOX
or XELOX

High TS, FOLFOX Low TS, 5-FU High TS, 5-FU

or XELOX or capecitabine or capecitabine

Study population (Ussansiildlunisane)

1 @ o 1 d' Ao = 4 ! o A
f}dﬂ'ﬂﬂm&iﬁﬁﬂﬁ‘lﬂ@i%ﬂ%% 3 ‘VIiﬂ‘lsL’Wliifl‘WEJ’]UW@QWW@Qﬂimiz‘M’J’N’JuV] 1 4ns1AN
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2548 §9 31 §UAN 2552 LarAma1eN1eTIdInelinunisnszanevenzisilunedenyau

3.3 N15ATUIUVUINAIDE

Iﬁiﬁﬁ’lmm“umﬂﬁ’mEJ’NIG]EJQG\'E Inference for Proportions: Comparing Two

Independent Samples
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. 2(PA-PUZ, +Z,)"
(pl - p2)2

DmmsAnwneuntinu e high TS expression asdiFensinisegsenlng
vaenlsail 5 U deldsumssnwdasenedivingnsviglalsysida laeiiliiSanyianariu
Sadgiossy 31(3) daunsAnwildsuenadvhiagnsiivglolsysidasaususensan
adudslifinneu 3dlddayaninnisAnwives Andre T uazmasz(s) idmensinisagsenlng
Uaonlsail 5 T $ogay 73.3 mwﬁaumm’ﬂugmﬁwﬁu lngnmun statistical power of
80% , 2 sided alpha values =0.05 a¢lavundie1s nquaz 21 Ay sauaesngs 1 42

AU

3.4 YUABUNITALEUNISIRY

1. AunEUI8aINgIUToLATDMNUNNETTINYT TS INEIUIARNaINTAL WagnunI
= | v aa 1 [ < Y] A

nUseilou AWaNeNI9SI@InelununIsSENINIEANeYeIusSal UL d Y

2. h¥wilevesiite undey immunohistochemistry 9 TS expression duunidu
TS low %38 high Inemedunmdiissinuiendugeu

3. vumudseianislieaiividanndnsgdisuenuayly

4. A999@UNNTAMRUVBILSANNTIELTEU WAy NNAIENI9TIFINE

5. A51e9 survival analysis 1ag time to event fviua event s lsAnduidug
A aa = = < A A
dedin sanuduusiSsindu

IMMUNOHISTOCHEMICAL (IHC) STAINING

(% 1% (%
Y [

a = Y VY k% = dy
“U‘UL‘LJ’EJSUENQ{Jjﬂ'JEJV‘]ﬂi']EJ"OSbL@iUﬂﬂi‘EJEJZJ IHC Tnedivunausail

1. 14 3-uM paraffin-embedded tissue sections

(%

2. 13uiile deparaffinized lagltiaTas Ventana Benchmark® XT a1niiuday

[

20K
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commercial TS 106 monoclonal antibodies (mouse anti-Thymidylate

o
a

Synthase, 1gG1: Invitrogen Corporation, CA) Woufuafazgn detected lag

Y

ULTRAVIEW detection DAB kit (Ventana)
TISSUE EVALUATION
eiinseuNaTulile war aszRunsindvasiiulile TngneBunndiieainuaen

=

waziuanisinaldu 0-3lpeTuilenfnd 0-1 wlanaidu Tn1suanieanved TS 61 way Julile

a

- )
"Rnd 2-3 wlanandu In1suanteanved TS g

gﬂmwﬁ 7 M3¢au immunohistochemistry ¥81 TS 106 monoclonal antibody.

sUvudy TS = 0, SUUNYN TS = 1+, JUadng TS = 2+, JUa9wN TS = 3+

3.5 M37UTUTaYA

< v

=

Wudayanurunne3inel Tsmeuviaguiasnsal finudeyafie dandunside

U ¥

¥ = = v
LS HUUNNUVRUAAD W
U Y Y

o

Wiuns3de maiudeyauazduiinly case record form (n1ARWIN

f)
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1. fumithefldsumsidedodunsssildlvajszosfians mnameivmensine

WA MUMIUANAEN 19T e

2. ﬁw%uﬁamaaﬁﬂasuwé’aummiLLamaaﬂmaﬂﬁﬁaLaw Fuwauarduuniviedu
GRRGGH

3. numulsgianmslasugwalividnvedae

4. numunYTEleu ANaENeSIEIneN Lﬁa@izammmiﬂé’mﬁusg’mamu%q

anldlve) nsieuzSwilnlvd wagnsidedin

3.6 NM3ATIzidaya

1. Yoyanugiuuaziulsidudeyalmaunmdudnuaeniassensesiiauslu
a ] L= a 1| 1% = =~
FULUUATS1 unuiluiaviTeunuginanaulagazuansrduiosasniannud
2. Yoyailadudeyaidsnnnin Bnmvnsadanliveaevauyfigiu el chi
square 38 Fisher’s Exact test
3. ‘3Lm’13ﬁmia§jiam (survival analysis) Ings1891us8 Kaplan Meier curve uag

AATIERAMUUANF19A28 log-rank test

3.7 A11NAAIYN

gnsNsegsenlagUaenlsadl 5 U (5 year disease free survival rate) vsneda

'
1 (%

srezanaatulasunsendnaudsTunidadeinnduundulsaugis @ ldugdmdenu
uzi5udindu wiadedinananvgla q Aau agldszezafitenau
M31n1350ATINLAETINT 5 T (5 year overall survival rate) Sz8£LIaRUATILASU
a aa

nsHAnautiuNdedinainanugla 9 Anu nisitadenisnauidugivinlae nmaenig

$98IM81 way/v5e IN15AATULDAINENSINYIUTDNTANTARINN

3.8 Ugynn199385553

ATOUARNVANTSEETIUNTIAEIUAY 3 Toldun
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1. ﬁﬁﬂﬂ’;’mm’]'ﬁ/ﬂuuﬂﬂa (reSpeCt of person)
= ™ a = = P PR Y] 1Y) X I3
ﬂ@1NNﬂ75UU@LNﬁmﬂﬁiaLamVﬂiﬂWﬂqua%@QQﬂ?ﬂiﬂmﬁﬂiﬂEQﬂﬂquaUﬂaﬂaﬂq8LUU

dAey ToyarnmualunisAnwldaunsadeundulugnisseudgUasla

Y Y 9

2. anmshiuselesd ldneliindunsie (Beneficence/Non-maleficence)
dHosnmsifedifunsinwiudedoen lifianudssiofiae

3. YANANNYATITY (justice)

Ao Sinawinisdaduazeendaauy Snsnssaeanudsasnalsslomiogiamia

I U
NYUNU

3.9 9931NAN1IN15IVE

1. meiTeidunuy retrospective cohort fidnulugteflésunisindndiou 1
unTAY 2548 89 31 Furay 2552 Suideornarlildifuliug vietuiledenmuam

2. doyannnvszilsuaialinsudiu uagldamnsanuaudadeniuld wudiae
Lildmsanlneunmdauies msiansafamuduszesnainaiu enaviilinisussdiunis

] =1 goj 1 'y
nauLdulsATILANFNeL

3.10 wausylgvinaininazlasuaineuiae

Thymidylate synthase expression 1AN1SATIAAIYIS immunohistochemistry
91a.0u potential predictive biomarker LioldA1AAINITMBUALBIRBNITS N LEINHIHY
wildndn wagaiunsadenelmvangiugUig ieannatisfgaangalu1dn suilnass
ANNMTINVeUIe wazanlddngvainissnuwla

v =~ aa a I~ & o 1Y
nsgUleiinnsuanteanveslsifian Fumags enalinnehesenssnuimenglols
a a a o« ey a a 1Y 1 PN aa d'
g5gaiiesriamed nslidensidnafusiualgiiaziiudnsnissendinlagUasalsail 5
av v v v Y v a aa a 6 = a
Ul TumanduiuigUleiinisuanseanveslsdfan Fumnan Feling1nsallsadndi wagnis

Wudenganaiueavzliuandrsiumslasunmssnnseglelsyndaiiiesuingien
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3.11 gUaATIANR1AAATU KaTUINTNITUALY

a

onuiielianunsamilsiiisans FBunly fe Wiuszezaivenisfing andugn
31 swaay 2552 Wudugauiuniiiy
Wosnndumsfinundounds Fulenldduviuienfedoundionsazlifinddon

21972935 lunsAnTUaliruNTY



unng

NANISANEI

NANISAN®

~ v < o | ~ ° A v
mﬂmsmumunszjsst,wwuachﬂ'mmLiamlﬁlmmiwwammmu 128 518 Nl9sU
ANSHIAABUUWIINANI8Y9 (curative resection) (ANAKNUINY-9)

waglasunisinvnasusisenalivnUalulsaneiuiaguiainsal sendneiui 1

'
o w al

UNAY 2548 9 31 Sunau 2552 lnspnaividailasuiiaesgasiuansneiu Aenquinis

JungunlasusnuasumesiaiiunUaansiifidenyanaifusiuiu wglelsys@a J91uau

'
1o

51 579 wagnauiaedlasunglelsgs@aisaiiafien T9wiu 77 918 Uiennieavlasu

q

(% (%

nsgudunsidadelaenatuilie wardullodandiaglisunisdon IHC iegnisuanseen

[ '
) CY

Y04 TS anwaiziiugiumivvesiUisnaeanguasuandlunised 2

o

M5 2 wansdnuwaeiugunilivesiUaglunguilldenans FU-OX uag ans FU

Characteristics FU-Ox(n=51) FU (n =77) p value
Age (year) 0.013
Mean 57.2+/- 10.3 62.37 +/- 12.1
Sex -- no. 0.64
Male 25 (49.0%) 36 (46.8%)
Female 26 (51.0%) 41 (53.2%)
Depth of invasion 0.37
T1 2 (5.4%) 0
T2 3(2.7%) 6 (7.8%)
T3 39 (78.4%) 63 (81.8%)
T4 7 (13.5%) 78(10.4%)
No. of LN involved 0.09
1-3 (N1) 23 (45.1%) 46 (59.7%)
>=4 (N2) 28 (54.9%) 30(39.0%)
No. of LN examined 1.0
<12 4 (8.1%) 6 (7.8%)
>=12 47 (91.9%) 70 (90.9%)
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nM1sden IHC wulunguussrinsifnwidAnisiansoanyas TS A1 91U 86

518 AnvluSosaz 67.18 uazUreniiAnisuanioenves TS gulldwau 42 51 Andusesay

1%
[y Y

32.81 anvaigiugiuniluresiUliensaesnguliinnuuandsiuegadidedAgnieada w

'
1 1 =

lunguinisuantoanvadTS @1 9zl N2 1nndinguid TS ¢ (Segar 54.8 uag 40.7
MuaIRY)  wasligUlenia1nsuanteanvad TS galasu FU-OX  wnningUlefiifinis
LanIaNued TS M1 (Feway 50 Wiguiu Sevay 34.9, p=0.10) dnuaNuUgIUBY 9 AILAAS

Tumnsen 3

#1519 3 wansanwale g URlUTeE eI uuNALNITUARIDBNYBY TS

TS status Low (0-1)(86/128) High (2-3)(42/128) p value
Age ( year) 0.646
Mean 60.35(+/-10.94) 60.36(+/-13.01)
Sex -- no. 0.80
Male 45 (52.3%) 21 (50.0%)
Female 41 (47.7%) 21 (50.0%)
Depth of invasion 0.73
T1 2 (2.7%) 0
T2 7 (8.0%) 2 (4.8%)
T3 66 (78.7%) 36 (85.7%)
T4 11 (10.7%) 4(9.5%)
No. of LN involved 0.15
1-3 50 (58.1%) 19 (45.2%)
>=4 35 (40.7%) 23 (54.8%)
Chemotherapy
FU-Ox 30 (34.9%) 21 (50.0%) 0.10
FU 56 (65.1%) 21 (50.0%)
Node examined 0.73
<12 6(7%) 4(9.5%)
>=12 79(91.9%) 38(90.5%)

11815041 5-year DFS rate lunguilasuiaiivndn FU-OX wag FU Wiakenaiy

NITUARIDDNVDI TS WU
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lugUreninisuantoanvad TS genudnngs FU-Ox § 5-year DFS rate Souaw71.4
daSeuiisuiusesay 52.4 Tungu FU (p=0.204) (insiufosar 19) Aw15197 4 N5 1
lugUreninisuanteanvad TS AmuIngd FU-Ox i 5-yr DFS rate Sagag 70.0

Soivuiufesar 62.5 Tungu FU (p=0.487) (Aafudesag 7.5) m31eil 4 ns il 2

AN51997 4 WARIANNAUNUSVDINSLARIDNYDY TS AU disease-free survival

% 5 year DFS P value
TS Low TS High
FU-Ox group 70.0 71.4 0.912
FU group 62.5 52.4 0.42
p value 0.487 0.204

Tunguitiimauanseanues TS getiu fuualtiud ngu FU-Ox asdisseziiainisson
Fnlaglasnlsafidniingu FU Tasifld1 median DFS 114.033 (74.70-153.36) \figuri
73.133 ( 18.91-127.39) HR = 0.422 p = 0.085

Tunguifinisuansoenves TS #1 wudingu FU-Ox  uazngu FU  Selaianansa
Uszanausoginainissendinlauasnalsald (A1 median DFS not reach iaaeangy) weian
n13AuIlag COX proportional harzard model Wu HR vengu FU-Ox wiguiungy FU

= 0.55, p = 0.985
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N3N 1 N3 mkaninissentinlaeasnalsa luguieninisuanioanued TS g431uunn

nay FU-OX uagngy FU

Survival Functions

High TS
1 TTL
0.8 L|
=
= 1
-
5 pe-f '
& o
a §
o
L=
e |
% 0.4 T —r s
o
An
F=1
0.2
0.0
T T T T T T T
] 20.00 40.00 60.00 80.00 100.00 120.00
Months

regimen
—IIF U
FFU
t

N5 M7 2 N3 MluaninissendinlagUasalsa ludiieninisuanieenves TS AMTwuNAL

nau FU-OX wagngy FU

Survival Functions

Low TS
1.0 H
0.8
= T
=
E Do
P 0.6
@
@
—
[rm)
s
e .
-] 0.4
@
An
[ ]
0.2
0.0
T T T T T
0o 100.00 200.00 300.00 400.00
Months

regimen
—IIF -0
FOFU
t

8n3IN5TenTInlagUannalsadl 5 U (5 year disease free survival rate) lungu FU-

Ox AnluFawas70.6 uazlungu FU Anludaway 59.7, p = 0.21 JuwliuinAdsegiuves
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o w

nseRTInluNgd FU-Ox 2g81iniingy FU wakifideddgvneadis (not reach Tuvivaes
nau tneden HR vesngy FU-Ox iguiu g FU = 0.615, p=0.113), fakandlun1sei 5
n3199 3

#5799 5 UaAna 5 year DFS uay median DFS Tunga FU-OX wagngy FU

FU-OX group FU group HR p value
5 year DFS rate (%) 70.6 59.7 0.21
Median DFS (month) NR NR 0.615 0.113

N3199 3n5MuanIN1sIenTInLUUYaAlIATEINEN FU-Ox tag FU

Survival Functions

regimen
1.0 'r_l g
_FU-Ox
i rOFU
H t=1 .00-censored
1 +—2.00-censored
0.8 !
.l ]
= RS +
= A
= 1
S 06 gy
o ’ S an
a S
a
L=
[T 9
0
&
@ 0.4
a
A
[ ]
0.2
0.0
T T T T T
oo 100.00 200.00 300.00 400.00
Months

dl ! £ aa o
TN 6 ATNLEAAS 5-year DFS  1Lag ﬂﬁﬂJﬁEJ;ﬁs’IUfﬂiiE)WU’mLL‘U“U‘U@’E]@I??W AUNATNNTT

AAIDDAUDY TS

Low TS High TS HR p value

5 year DFS rate (%) 65.1 61.9 0.722

Median DFS (month) NR NR 0.293 0.588
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1lafa1sUMINNITLAAdeRNYDY TS WUl Hiienin1sianteanvad TS g 9ilonsn
nssentinlagUasnlsail 5 U (Fewar61.9 Wiguiu feeay 65.1) dosndn TS fn uslifinan

Y

WANANBENHTEAYNINETH p =0.722 AINITNTN 6 waznIINA 4

N3N 4 N3 MananissentinlagUasnlsalugUienianun AunTLaneeNued TS
dindnsgvideyalaegautadenensallsafiuansineiunudi

Survival Functions

TS_status

1.0 g=1
q — Lo
1 FiHigh
‘[ b
| "
0.8 LY
L
= "L‘_'_H
= |
e e +
S oe Ty
wl i e
@
@
L=
L
b
V0.4
@
A
(=]
0.2
0.0
T T T T T
.00 100.00 200.00 300.00 400.00

Months

A a ¢ v ] ] ] PPN ] Y]
diedasizvinuengvesthenuilungueguinndl 70 U danuuwansneiuves 5
year DFS rate Tun1suanieanyas TS gauagal na1fe a1dn1sianieanved TS &1 il 5
year DFS rate #agnindin1sudniaanaad TS ¢ (Soway 84.6 Wsudu 44.4, p = 0.047)
1 IS o U aa U 1 1 U Y dld ¥ U 1 U |
ageilfuddgmeada uilinnuuandiuludUlieniengdesnitwindu7o U
WaAAsIeiana T stage WU gUaedl T stage toy (T1-2) Huudldudzdian 5 year

[

DFS rate unndeiunaAenguiiinisuanieenyes TS f9edndn TS gausldileddgmig
ann wardnwugthetdsaiulunazasuls dilungu T stage a (T3-4) lufiauwansineiu
Wi9AAs1sinny nodal involvement Tnsutadu N1 (nodal involved 1-3 LNs )

waz N2 (nodal involved >=4 LNs) #u31 A1 5 year DFS rate lufinnuunna1siulunsass
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nauualaranasaiutuiy Inenungy N1 adinnsuanieanyes TS f1 98AnI1a9 usily

Ny N2 diinsuandeanyed TS gaagdni

M151N 7 WERa 5 year DFS rate (%) aumsuandeanved TS Tunguiiidadunisnensal

15ALANFNNAY
N N %5yr %5 yr p value
LOW TS HIGH TS LOW TS HIGH TS
AGE
<= 70 years 72 33 62.5 66.7 0.68
> 70 years 13 9 84.6 44.4 0.047
T staging
T1-2 9 2 77.8 50 0.491
T3-4 77 40 63.6 62.5 0.9
Nodal involvement
N1 (1-3 nodes) 50 18 82 61.1 0.105
N2 (>=4 nodes) 36 24 41.7 62.5 0.114
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aAUs1IRanNISANE

nAIAnEdaundtatuil 15 laNUMIULAZRAITANUNUINTY NMSLEAIERNYalS
fdvan Fua Tunsilutladeneinsallsa (prognostic factor) WagAuausalunismaLan

Usrleydanmsinuwasualgenaiivntn (predictive  factor) lugnsiididensananiu

a

Fiu WalelsgsTa wazansiil Wigeelses@aissvdnfies TuftiensSadldngsvey
anufilasunisdanuunimamenn waziewiingudiegnsasiivwindn wainudi AVpld
< o 1 a aa a 1 [y Yo '3 v

uziieanldlvesyoranuniinisuantesnves TS Auaneeiu e1alasulseleyiainnisl
81gns FU-Ox unnaany
= dyy 1 3 ) 1 = aa v
lun1sfnuilUlsusiseaaldlngseeeh 3 Nlnsuanieenres TS genuiewas
= I v dy = 1 41' o % U I3 o k%

32.81 kag ANNIANEINDUNRUIUNAYNITANYINUILBDVINNITYDU [HC Iugﬂwmlﬁaaﬂa
Ineysyozndalaiinisunsnizang NUANNYNTYDINITUAAIDBNVBI TS &4 wansinanuly W
v (16) = ' Y a Y | | '
Soway 14-77  FaAnuwandsvesnugniietainainratstade wu Aanuuand19eengy
Usyansg, szezveuziseantdlvg uarauuanatsresmaianisden IHC sauiesnisulana
WagA1 cut-off ¥a9 TS

fvangnsAnwneuninilang 1 unauduRusIznig TS gene %39 protein
expression iU N1550nTIRluNzSealdlug  Fesauds MsAnwikuumeta-analysis YU
gy lAs1eeudt nguninisuandeanyes TS ge awldninissendiniiveenimmilussesi

| | | v (17-20) v a v P |

Taiunsnszae wazknsnszaelunan waglneanzgUlelusveendsliiinisunsnszane
nlasunisiidaiissedrnieilaelilasunissnyiasusmeeaivide  gUeninig

=y aNa { ¥ v (19) | =
LEAAIRBNUBDY TS Qﬂ%:ﬂ@@ﬁ’lmiiaﬂ‘n’mﬁuaam’] E]Enﬂﬁﬁ@ ﬂ'ﬂqi\laqﬂqﬁﬂﬁ‘LUﬂ'ﬁWEnﬂﬁﬂj

[
= v £ 4

Tselasnsuanioanyes TS dflmudauddugtreldsumssnuviaiusesiiglolsysida
TurmAdeatuildnadiunnsneannnisinuney ndnie Wedaszst 5 year DFS rate lu
nauiinsuansoenves TS gauasn wuiilifiaaunnsiistu Gesay 65.1 lungu TS
wag Sosar 61.9 lundu TS g4, p = 0.722) onafumsymsAnuAeunniinnsinw

wnngludheilasuiaiividaiesiglelsgsdaiieswiafed ldiinsd@nwiluddienlasuen



34

gosnildenymanarfusinsieuiney lnglunsfnuildUlsninisuansesnves TS flasu

g1gns FU-Ox wigeFosar 35 wWisuiguiuasamilduduieniinisuantoanuas TS ¢ @

1

gl heniinisuansesnves TS gelldnsnnissentinuuuiasnlsnity ogrdlsinny

IuugUlsnreut1sdoy saurslugUieudazsngo1aiinu unsvelsauansig 1w

o ;4 1 %

tumor biology Wag tumor aggressiveness uansinafiu Aradumsnad Agyseuiy

o

)=

WIaNA5U19INAINSHENIDBNYaY TS Tunsaindiniswandaanvad TS a9 Juuiluun

U
lugUlenlasu FU-OX 9gdl DFS fiinindlewSeuiieuiunauiilasu FU Lilesegiaied (5
year DFS rate Soway 71.4 Wigufiuesas 52.4, p= 0.204, uanseiusesas 19) uso
Wwillaun1siaseny1ananfusiunleazlausylevitasninaninisianiesnvas TS #1( 5

year DFS rate 3owag 70 Wisuiuiovag 62.5, p= 0.487, uanasnuiovay 7.5) dn1sAnw

Ly

IUaenll TS geaglasudsslevtinnnssnuiasunisenaiuida 5-FU based Nendanis

wagia Lwﬂu;:iﬂasmzﬁaé’ﬂéﬂmjswzLLwéﬂizmaﬁ?u fimsdnwte  preclinical  waw
clinical  91891uiTlufledll TS geazdinnsmevaussilifinevglolsgsda uwaglifinng
novaueuasiuTmglelsgsdauuy bolus” 2% ey ms¥nwiadudenglelsysnd
afissriafenonaglifissed wmiuitiongutl Ssdinmsfnuluszosundnazans Aldsuen
ATITAgRTTITENING oxaliplatin way 5-FU/LY ( FOLFOX) wudndn TS enaidudied
mednmlumsmamdsgleniannnsshvide 5-FU uae oxaliplatin®
LazaINHansAnuIveusIgmilouitIuanioonves TS awiluualiuiogl iy
predictive factor lun1smaminisinwnasumesmglelses@ala
Sofinsanawgasiaiivndailddunuin Tunguillsd FU-OX il 5 year DFS rate
lsiwnnsinedu laidnazdu TS 61 w3 TS g9 (5 year DFS rate 3owas 70 Wisuiudosay 71.4
, p= 0912) uarlungu FU tu Tunduil TS geidn 5 year DFS rate fiugnin TS s fia

C

Uszanudovay 10 ulaglufitud1Anyn9adf(5 year DFS rate 3ovay 52.4 isuiuiesay

a

62.5 , p= 0.42) Fso1autanaledn durensssildlvgjsvesn 3 linsuanseenves TS gadl
nensailsankenIvinlisaclasueaiunUalunissneasuiuinnan wsanisiiuen

oxaliplatin {W1lUenvanansaevuznshsenglolses@ala aeu TS Feoralufiumig
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Fanwnsluustladeneinsallsa (prognostic factor) Msetadsaiain1usylogtiusin1ssne

(predictive factor) lugUreuziSeanldlnegjssosn 3 1ol

1 Y A

lums@nwil wudnlugUaefienguinndt 70 Ui 5-year DFS rate 7An3161N1T

Y

Langeened TS 61 adndduddgneads wgnadidyasdunszdiiediosesas 10
A2 v ¥ = < A o <, o o
Wihunlasue1ans FU-Ox fedu 3e9nailunistuduadnaitudaldeneinsallsaves TS
TudUsussealdvgissesi 3 Nldsuenglelsg@aiissagafen
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DATA COLLECTION FORM NO..cooieerrinee
dnsmssnen L wdnwms 2. Usgiuguameumii
3. Useiudsay 4. Other....ccooerevvrcceen,

Sex: 1. Female 2. Male ECOG: 0 1 2 3 4
Date of birth ..o
Underlying diS€ase ......cocevuriririnieinieeieneeeeens
Date of DX oo Wit......... kg. Ht ... cm.
Staging T............ N......(number.......... D117/ SEAGE e
First diagnosis .........coooieeiririeeeseeseeeeaa
Location of tumor 1. Rt. Side colon 2. Lt. Colon 3. Sigmoid colon

4. rectosigmoid colon 5. Rectum 6. Other
CT/MRI (oof cooof e Deeeeveneneenecaimone o LA IEORA N e
Treatment
Type of surgery 1. Half colectomy 2. Sigmoidectomy
Date...coeeeeeeece 3. APR 4. LAR

5. 0ther e
Chemotherapy regimen 0. No 1. 5FU+LV 2. FOLFOX

3. XELOX 4. Other....ovvce.
DAte .o £ YN total v, Cycle(s)
Response (post chemotherapy): 1.CR 2.PR 3.5D 4.PD 5.NA
Side effect 1. Mucositis gr.............. 2. Diarrhea gr.......... 3. Hand-foot syndrome gr....

4. neutropenia gr......... 5LOthET e

Dose reduction 1. No. 2. Yes
Date of recurrence or progression after 5-FU based (..../..../....)

Date of recurrence or progression after oxaliplatin-based (..../..../....)



SUMMARY OF TREATMENT

Adjuvant treatment
Treatment Time
TS result
TS level [HC 0 +1 +2 +3
TS ] low [] high
Date of last F/U .o or date of recurrence......ccvevevcevrncerirernns

disease- free survival ( oxaliplatin-based)

disease- free survival ( 5-FU-based).......ccccooorverirvvrrerececenn days
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Fonuzihlunisrindauzizeanldvguuuniwa Curative resection

1. msdaldlvgvhsanidensgdiddenndn 5 au. st Proximal ua Distal margin
2. §in Venous Way Lymphatic drainage a1naiuvesuziiweanliiiisane
3. uzSeanldlugidinumus Caecum w38 Ascending colon AIsHIAAKUU Right
hemicolectomy
4. nyiSaaldluejiunils Hepatic flexure mIsWARLUU Extended right hemicolectomy lag
infidhes Middle colic artery
5. uzSeanldlugjeinums Transverse colon
5.1 f1eglnd Hepatic flexure AISHIAALUY Extended right hemicolectomy
5.2 £19g5¥1319 Hepatic Uay Splenic flexure MIsHIARLUY Transverse colectomy
%39 Extended right hemicolectomy
5.3 t1eglnd Splenic flexure AISHIAAWUU Left segmental colectomy 38
Subtotal colectomy
6. uziSeanldlugjsirums Splenic flexure msedaLUL Left hemicolectomy 30
Segmental resection 984 Transverse / Descending colon #3aWa15avHGALUY Subtotal
colectomy
7. uziSadldluejiunla Descending colon AISHIAALUU Left hemicolectomy 138
Limited resection (fnustaaufiaeade Left colic artery 980 )
8. uztSeanldluajsinums Sigmoid colon AIsSHIRALUL Sigmoid colon resection
9. Aslang Regional lymph node senlinniign Lﬁaamﬂmsﬁuﬁudwﬁﬂmﬂu stage Il (T3-4,
No) sniudasldnanisnsrammensingwesentmiendiu Negative 9annsianzsesniivae s
12 stenduly
10. N3¥1 Anastomosis ansnsavildlaensdusieseile viensliiniesdledmdusnlula
(Staple)

11. nsnuzssaldlugllagldis Laparoscopic colectomy {HW3smssnuiilaninsgiudn
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Fauuzirlun1s9ineinansaay  (Rectum) WUUWISNE curative resection

1. msrdinugiSasasu d@auun (Upper rectum) mssndiumilonousiieegetes 5 vu. uay
dulaeanaianuziSasting 5 e, SufumsiavasnEontazsEUUTIE LU Adequate
mesorectal excision

2. msrhdmuziSasafudiunanazdiuans (Middle and Lower rectum) masdadauimiieie
uziSeogeion 5 vy wavdulaneseouzss 2 vy, wieldstes free margin Tanfunisiavasniden
LLazizUUﬁwmﬁaqaaﬂﬁwm (Total mesorectal excision)

3. dwiunzSasaduiiliannnsosidalild Distal free margin insnzaziindunsesiondanilon
savseliiannsaitunduioysalddomndu msriniauuy Abdominoperineal resection

4. wzdusedudiuUaternndn srexisuusnenafinnsanyi Transanal total local excision
wdfinsannwIdenuNan1swe37ile

5. msdnseisaiussgUnsaifaResaluR (Staplen AoiluiBunsgiuivil

6. nMsWdRuzISusAdulaendeIndns (Laparoscopic colectomy) Wun1ssnudileunsgiu

7. msBuduithedu Rectal cancer stage I (T3-4 NOMO) Sududodldnansianiane dine

v89 Aol maRdneanuLlu Negative 9nmsiangsoudvaaslanaue 4 seuuly
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Transanal Total Local Excision for Rectal Cancer

Foustlunsviwsa Transanal Total Local Excision faadusziSasasy fildnvardwelud
“YUIAABULDINT 30 % VDIAUTOUNVDLIARY
uwnduRIaudnaesioutioandt 3 vl
-@u50Anle Free margin 1A 3 Ul
- Ao Mobile, Tl Fix
- foWBYYN991N Anal verge laitAu 8 @,

- Clinical staging T1 %30 T2 VT BN IANZa

- Clinical staging No

- Malignant polyp ﬁﬁmaaﬂlﬂauyiai o uNanIsne I lddaiau

- NAN1TATIN N5 INelUT Lymphovascular #3e Perineural invasion

- nan1snTIIMNeTsInendu Well ¥58 Moderately differentiated adenocarcinoma
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nsuusszezlsauziseanldlvg (Staging of Colon Cancer)

nsuUaszezuziSaanldlugmiu American Joint Committee of Cancer (AJCC) Tagld TNM
system Primary Tumor (T)

TX Primary tumor cannot be assessed

To No evidence of primary tumor

Tis Carcinoma : intraepithelial or invasion of lamina propria

T1 Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades through the muscularis propria into the subserosa or into non -

peritonealized pericolic or perirectal tissues

T4 Tumor directly invades other organs or structures, and /or perforates viscera

peritoneum

Regional Lymph Nodes (N)

No regional lymph node metastasis

N 1 Metastasis in 1 to 3 regional lymph nodes

N 2 Metastasis in 4 or more regional lymph nodes

v & ° Y Y Ao % !
AUaeTdu No $1uauwes lymph nodes filidneanuingin fesdiduaulidesndy

v
= P~

12 nodes wntpeninilazieindu suboptimally staged wazdaliu high risk group
Distant Metastasis (M)

MX Distant metastasis cannot be assessed

Mo No distant metastasis

M1 Distant metastasis

Histologic Grade (G)

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately differentiated

G3 Poorly differentiatied

G4 Undifferentiated



Stage Grouping of colon cancer
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stage T N M
0 Tis NO MO
| T1 NO MO
| T2 NO MO

1A T3 NO MO
1B T4 NO MO
A T1-T2 N1 MO
1B T3-T4 N1 MO
nc Any T N2 MO
\Y Any T Any N M1
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NMSUULTEELURlsANLISSARY (staging of rectal cancer )

Msuwussrervasugisasadiuldnu American Joint Committee on Cancer (AJCC) Tagld TNM
system
Primary Tumor (T)

TX  Primary tumor cannot be assessed

To  No evidence of primary tumor

Ti

s Carcinoma: intraepithelial or invasion of lamina propria

T1  Tumor invades submucosa

T2  Tumor invades muscularis propria

T3 Tumor invades through the muscularis propria into the subserosa,or into
non- peritonealized pericolic or perirectal tissues

T4 Tumor directly invades other organs or structures, and/or perforates
visceral peritoneum

Regional Lymph Nodes (N)

NX  Regional lymph nodes cannot be assessed

No  No regional lymph node metastasis

N1  Metastasis in 1 to 3 regional lymph nodes

N2  Metastasis in 4 or more regional lymph nodes

Fuaeifuil No $1uruwes lymph node firindmeeninasiasesiidnliidesnit 4
nodes vntioenindazieiniu suboptimally staged

Distant Metastasis (M)

MX  Distant metastasis cannot be assessed

Mo  No distant metastasis

M1  Distant metastasis

Histologic Grade (G)

GX  Grade cannot be assessed

Gl Well differentiated

G2  Moderately differentiated

G3  Poorly differentiatied

G4 Undifferentiated



Stage Grouping of rectal cancer
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Stage T N M
0 Tis NO MO
| T1 NO MO
| T2 NO MO

1A T3 NO MO
1B T4 NO MO
A T1-T2 N1 MO
1B T3-T4 N1 MO
nc Any T N2 MO
\Y Any T Any N M1
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Adjuvant Chemotherapy for Colon Cancer
NM335nEEIUAE Adjuvant chemotherapy Tu Colon cancer 1 Aasliitu Stage Il colon
cancer Wag High-risk stage Il colon cancer mastsuMeluyszunu 6-8 dUamindwndn lagenali

o

\Ju Regimen sulpdunilanudeustinmaluil

Regimen/stage Il high risk Il IV post metastectomy
Mayo + + +*
Roswell-Park + + ¥
Capecitabine +* + +¥
Uracil/Tegafur/Leucovarin +* + 4%
FOLFOX4 +* + e
de Gramont (LV5FU2) +* + +¥
FOLFIRI - - 4¥

wnewme + ie1sanlale
alwugtlly
*Auwuziseau 28
Bolus or infusional 5-FU/leucovorin
1. Mayo Regimen
- Leucovorin 20 mg/m2/day IV bolus, days 1-5
- 5FU 375-425 mg/ m2/day IV bolus after Leucovorin , days 1-5
- Repeat every 4-5 weeks for 6 cycles
2. Roswell — Park regimen
- Leucovorin 500 mg/ m2/ day IV bolus once a week, for 6 weeks, followed by
2 weeks rest
- 5FU 500 mg/ m2/ day IV bolus after Leucovorin
- Repeat every 8 weeks for 4 cycles
Capecitabine
- 2,500 mg/ m2 /day divided into 2 doses, days 1-14, followed by 7 days rest

- Repeat every 3 weeks for 8 cyles
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) . @)
Uracil/Tegafur/ Leucovorin

- Tegafur 300 mg/m2/day in 3 divided doses, day 1-28, followed by 7 days rest
- Leucovorin 60-90 mg/d in 3 divided , day 1-28, followed by 7 days rest
- Repeat every 5 weeks for 5 cycles.

FOLFOX 4

- Oxaliplatin 85 mg/ m2/ day IV over 2 hour, day 1 simultaneously with

- Leucovorin 200 mg/ m2/ day IV over 2 hours, days 1 and 2

- 5FU 400 mg/ m2/ day IV bolus, then 600 mg/ m2/ day IV over 22 hours
continuous infusion, days 1 and 2

- Repeat every 2 weeks for 12 cycles

de Gramont (LV 5 FU2)(5)

- Leucovorin 200 mg/ m2/day IV infusion over 2 hours , days 1 and 2
- 5FU 400 mg/m2 IV bolus, then 600 mg/m2 IV over 22 hours continous infusion,
days 1 and 2

- Repeat every 2 weeks for 12 cycles

FOLFIRI

1) lIrinotecan 180 mg/ m2/day IV infusion over 2 hours, day 1

- Leucovorin 200mg/ m2 IV infusion over 2 hours prior to 5FU, days 1 and 2
- 5FU 400 mg/ m2 IV bolus, then 600 mg/ m2 IV over 22 hours continuous

infusion, days 1 and 2
- Repeat every 2 weeks for 12 cycles

2) Irinotecan 180 mg/ m2/day IV infusion over 90 minutes, day 1

- Leucovorin 200mg/ m2 IV infusion over 2-hour infusion during irinotecan, day 1

- 5FU 400 mg/ m2 IV bolus, then 2.4-3 ¢/m2 IV over 46 hours continuous

infusion

- Repeat every 2 weeks for 12 cycles

mnews N15iRendglvien Regimen lavsavunewinlatiy Juivanimvesfiisuazaefiiavasunme

nundudAey
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Adjuvant Chemotherapy for Rectal Cancer

1. Preoperative chemoradiotherapy #38 Neoadjuvant chemoradiotherapy

1.1) 5FU 1000 mg/ m2/ day IV continuous IV x 5 days during 1st and 5th week of
Radio therapy

1.2) 5 FU 400 mg/ m2/ day IV = after leucovorin 20 mg/ m2/ day IV for 4 days
during 1st and 5th week of radiotherapy

1.3) 5 FU 225 mg/m2/day over 24 hours, 7 days per week during radiotherapy 1.4)
5 FU 350 mg/ m2/ day IV and leucovorin 20 mg/ m2/ day IV for 5 days during 1st and
5th week of radiotherapy(lo)

1.4) Capecitabine 1650 mg /m2/day during radiotherapy (s¥AuUALULYN 2B)
2. Postoperative adjuvant chemotherapy for patients receiving preoperative
chemoradiotherapy

2.1) 5FU 500 mg/ m2/ day IV bolus, days 1-5, every 28 days for 4 cycles

2.2') 5FU 380 mg/ m2/ day IV bolus, days 1-5 + after Leucovorin 20 mg/ m2/
day IV bolus, days 1-5 every 28 days for 4 cycles

2.3) 5FU 500 mg/ m2/ day IV bolus after Leucovorin 500 mg/ m2/ day infusion
over 2 hours once a week, for 6 weeks, followed by 2 weeks rest, every 8 weeks for 3
cycles(13)

2.4) Capecitabine 2500 mg /m2/day in two divided doses, days 1-14, followed by 7
days Rest Repeat every 3 weeks for 4 cycles.(sgAuliuzul 28B)
3. Postoperative adjuvant regimens for patients not receiving preoperative therapy
3.1) 5FU + Leucovorin 2 cycles then Concurrent chemoradiotherapy, followed by 5FU +
Leucovorin 2 cycles Tngil dose il

3.1.1) 5FU 425 mg/ m2/ day IV bolus + after Leucovorin 20 mg/ m2/ day IV
bolus, days 1-5 and days 29-33

3.1.2) followed by Concurrent chemoradiotherapy lnganuu1auas  chemotherapy
Fafl 2 uuu Ao

a.) 5 FU 400 mg/ m2/day+leucovorin 20 mg/ m2/day for 4 days during 1st
and 5th week of radiotherapy
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b) 5 FU 225/m2/day continuous infusion for 24 hours 7 days /week during
radiation
o) Woladaudamusg FOLFOX 4 luifeaiute 3.3.1
yanen nadenagliien Regimen lantevuaidlaty  Tutvaninwesithsuas naefids

o w

vownndisnwndudifny
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