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Oral Capecitabine as Postoperative Adjuvant Chemotherapy in Stage II Colon Cancer Patients: Takashi
Yamaguchi*', Meiki Fukuda™', Hisateru Yasui*?, Shunsuke Okazaki*®, Kimiyo Kubo*®, Masako Tanaka**, Yoshiko Une™,
Yuki Setoguchi*’, Keita Hanada*', Sayaka Moriyama™*', Masaki Tani*’, Takahide Murakami*', Yoshihisa Okuchi*', Satoshi
Ogiso*!, Hiroaki Hata™!, Shingo Sakata *', Tetsushi Otani*’, Toshio Yamato ™ and Iwao lkai*' (*'Dept. of Surgery, **Dept. of
Medical Oncology, **Dept. of Nursing, and **Dept. of Pharmacy, National Hospital Organization Kyoto Medical Center)
Summary

Capecitabine (Xeloda™) has been a global standard drug for the treatment of colon cancer since large randomized con-
trolled trials demonstrated its efficacy and safety in treating patients suffering from the disease. Few studies have been con-
ducted to assess the effects of oral capecitabine treatment on Japanese patients. Therefor, we conducted this study to evalu-
ate oral capecitabine as postoperative adjuvant chemotherapy in 50 patients who underwent surgery for stage Il colon
cancer at our department. Patients received an 8 courses treatment with capecitabine during the study, and the incidence of
adverse events, treatment completion rate, and treatment compliance were assessed. Adverse events were reported in a total
of 46 patients (92%). The most common adverse event was hand foot syndrome (HFS), reported in 39 patients (78%),
whereas bone-marrow toxicity and diarrhea were reported in as few as 2 (4%) and 3 (6%) patients, respectively. Both these
events were mild in severity, and no patients required hospitalization, nor were they associated with treatment-related deaths.
The median treatment duration was 8 courses ranging from 3 to 8 courses, and the 8 courses treatment completion rate was
96%. The relative dose intensity, which was used as a treatment compliance index, is expressed as the actual dose taken by the
patient divided by the dose planned at baseline. The median and mean of the relative dose intensity were 100% (ranging
from 37% to 100%) and 93%, respectively. The results of this study showed that the safety profile of oral capecitabine
therapy was generally tavorable, with a lower incidence and lesser severity of life-threatening bone-marrow toxicity and
diarrhea, although the treatment is still associated with frequent HFS. This is the great advantage of capecitabine when it is
used as postoperative adjuvant chemotherapy for gastrointestinal cancer. Indeed, a satisfactory treatment completion rate
was achieved in this study while maintaining a sufficient dose and treating HFS, by reducing the dose, interrupting treatment,
or providing appropriate cotrective measures. Key words: Capecitabine, Colon cancer, Adjuvant chemotherapy (Received
Aug. 16, 2011/Accepted Dec. 5, 2011)
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W 260 (4.0%), THIE 3H (6.0%) EHHDEIHESABRDEIECH 0, ABTiHesE B L 262 ft st ¢
abf* o doy $eli 2= ZOMYIE § T — A (3~8 T—2), 8 T— RHEHGHEHAZ 6% Thorz. AT 7547 2 A
OFELE L CH G M B S E (FEPOIRE/IRHIMAATE - @2 3% ) orfryefiild 100% (37~100%), F3IE 3% Tdh - 7z,
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KB A o4 2 TIRAF — Y IRER I d
DRI LSRR & LT 5-FU/LV #Ef#t% UFT/
LV HWHR#EE:, AR € (Xeloda®) RHRFEE:SHESR
ENTWVB Y RIS BT 2 KR O HR MBI L2HE
&, BRI 5-FU RMRFCER A F 4 % Bl R4
FORGE 72 < FUH S NTE 7225, EEOIKK CORBIEE
P iR & ) IR OF FRESENI S, =
V5 Y A ED I BHE E T AT Y E AR
WG R 7 — T MRS BR AR A B L F 0k o0 58 AL
B8 TH b Xeloda in adjuvant colon cancer therapy (X-
ACT) #BRICEBWT, 5-FU/LV fHERE el L CF
LRMEHE TH 2 5 00 ATF M o IEL A FE &
R LT D SRR O BB S P, 54
MEPSAGHIICB O TRERREERALN, &5
REELHHERROHIEMEC, L DLeElHn
EBRENIz, TOFHEE T TE S { NIRPUIEH tEHE
P E el o BRI BWT, 5-FU/LV e & &
BAIH Y 5 ¥ NIRIREDS 5-FU RO 72 % R TR
ERLEAT T SN2V R & At o ST D R
ENTANRT TR, KFILBNTHEX TV K
WA ML L OBERIEE L Z 2 o, HETE
2007 47 12 H O BBOKEDMMH LT & 72, AIRITBT
BHETPALEREE BT B H R ¥ ¥ D%t e ike S
B iCow TGRS L WD, A7 — VIR
BHBLFRGEE LTANY & € RIREGE 217 o 7208
BlOA EIHH ORI, 8§ T — A HMsEEES, MR
AT AT 2 AEFML .

1. & - Hi&

2008 4 2 §~2010 4 10 11 £ T2, MBE A 08k
BTN AT = T KEH O bEHE L LTh <
PEEYARBEE T2 BEFEDS B, ECOG @ per-
formance status (PS) %0 F 7213 1 TREEEIEEAE
ZenTED . DONREOMEEA 31 5 7z 50 Bl % xt
L Llze MBEHOLRIZRG o, AP E
Y ORIIRAFIE 2,500 mg/m*/ T ARSI
HEea il - ¥ R %o 2 BN, 2 BRSO #%,
1M MRSE 3 MM 2 1 o — R & Lize KIGREMT B4
ALaEF O BRI EFT I 6 2 HIITH Y, SO
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HTH X-ACT RE L MBICEE 8 a—-RkY (=HH
Wi 24 ) R L R L. FEFHLOWEIZH
EHOMAGERE v 3.0 HAFER JCOG/JSCO M
(CTCAEv 3.0) 2% 72, hand foot syndrome (HFS)
DT V—F4 VI T EXDDHE, TOHSIIKE
W L= FIZHE L. ZV—F2ULofFEHRRS
IIiE, AN RY F ¥ VlIERAAT 4 FoRE -
WALV R o 7225, BEOTLLEMOHIF b MR L
TR - BB 21T o720 /4, TR LOBE#RH»D
PSI Choz6BnaH, 4FHIBBIFL Y 1 ERBELAN
DORE#ITo e PRIV T7I4 7R E LT, MUH
R (KNIREL/ BB ERkS8) VW,

I #% =%

BHEER 2R VTR L ER O ILfiid 68 #E (34~
84%), 75 ML EDEKE X 136 (26%) TH Y, PSO
2340 #1 (80%), PSLAS1061 (20%) Tdh - 7=o #MIZ
27—V a2 37 # (14%), A7 — ¥ b 7% 13 #l
(26%) Tdh o7

HERHLORBRBIRRZ F 2 1ZR Lz HFS 2839 #
(78%) LWBIETH 72—, BHHEE 26 (4%),
THIE 3B (6%) EHEAEN 0T FL—F3DOHE
HH13 OFS 2 6 L iMGRD 1 BIOEE 3B (6%) T
Hote FL—F 30 HFS 2 HIM 16013 2 BB ENC
L0 8 a—REPRSEETE, 1 PULHHRES OB
#mondiukbhorze ZFL— F30OMMMRELO 1
1M oREcTEEL, 1 RFOBEICLY 83—
AHHEEEN T TH o720, 7L —F 4 OHERRIIR
<, ABEWHEE B AR m R IERD s

1 BHEER (n=50)
P51 Ui 26 61 (52%)
el 24 ) (48%)
R r e 68 %
APy 34~84 i%
MERRE (TR EERLL) 134 (26%)
ECOG PS0 40 80 (80%)
PS1 10 %1 (20%)
53] 25— Hla 37T (74%)

136 (26%)
ECOG: eastern cooperative oncology group

PS: performance status
W KA IR A 7 Rc X B
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® 2 AEHL (n=50)

FL—F1 F—F2 FV—-F3  &FL-F.
HFS 206 (58%) 81 (16%) 24 (4%) 3961 (78%)
FRAR 1060 (20%) 1410 (2%) — 1144 (22%)
HEUAY g 16 (2%) 44 (8%) — 5# (10%)
WA R 514 (10%) — — 54 (10%)
HifgLgt 251 (4%) 24 (4%) — 461 (8%)
K 161 (2%) 260 (4%) - 3% (6%)
LI 261 (4%) 151 (2%) — 361 (6%)
LT 24 (4%) — — 2% 4%)
U sk A - 16 (2%) — 160 (2%)
N A — — 161 (2%) 160 (2%)

IR RE SR — 16 (2%) - 161 (2%)
HFS: hand foot syndrome

£ 3 ANRTFEEHIRKE (n=50) R4 HRPLE - REOEERE ho - EHS
8 o — AR EESEBIE B 48 B (96%) gk 7'V—F3 HFS 1%
Wi % EE L 7z 1261 (24%) (2 #) 7 L—F2 HFS 141
(mg/m’/R) A 1,879~2,683 FL—F3 (MR 161
1) 2,39 7V—F2 HFS 341
FEINHRIE o} il 2,295 i FL—F2 e 1 49
(mg/m?/H) fi b 1,006~2. 661 126) ZL—F2 CULEYEME 18
9 2,231 FL—F2 FH 14
fiipH 37~100% FL—F1 BAWT 341

35 93%

RS RS SR/ T e BRAGING T e 5

&5 MR PR & HFS O (n=50)

=2.500 mg/m*/H  <2,500 mg/m*/H ﬁ
(nh=17) (n=33) . | e C

HFS (4271 —F) 1640 (94%) 23 % (69%) p=0.07
HFS (7 L—F231) 96l (52%) 250 (6%) p=0.001

p iy MRE (Fisher ijfHE)

Aotce Fiz, 8 I—AEPTORHRITED LN
72c
RSB ER IR L H5 T 209 8
d— R (3~8 a— ), 8 T — RBEFEESNT 48 H1(96%)
T ol BLEMAORIEEZ B L 7-fEFIE 20 151 (40%).
W B LRI 1280 (24%) TH o7z, RGNS
TR SO FE 2,395 mg/m*/ 1 (1,879~2,683
mg/mY/ 1) T ENIRE O FEHIE 2,231 mg/m/H
(1.006~2,661 mg/m*/H) Th-7c Wka 7517
Y ADEEEE U CHI WA AR EE (YO BRSL/ it
BHAGIET S Ha) o iiE 100% (37~100%), 2
13 93% Tdh -7z ‘
HHOPIE - RO BRI & o AT HHR R E 4ITR
L7ze BEOFHERELDBERE %o T HfEk -
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L OHIT TR B E RIFLAD ORI L2, Pl
D2PNTHFS Z £ & T A FEHGORIUT L D, B
MR OBMAB LN TRETAMIcbIkE ko k. 7

CL— K O SRS eRE L7 3 Bl LA E SR

UNoRTF L&D TER L, etz BHLZESRT
Hoize

GBI 54 & HES & oM iconwTES I
R L7z, ABER SR TH D 2,500 mg/m* /I EHREL
T. 2,500 mg/m?*/ 1 Lk o> v B KC B 17 9 ) & 2,500
mg/m?/ 1AM LA EEF 33 JENIC 331F 5 HIS 483
BENFN 9%, 69% & I TEHVHINICH o /2
B ABRERD Lok (p=0.07) —F, FL—F
2 DAL TIFS 8BS 72 52%, 6% & K5I T
W o7z (p=0.0004) .
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KBRS A P4 TIRRAF— Y I ABRICHT
BRI bR & LT, 2010 SERL & V) 5-FU S|
CHENTINZ, FFV Y T TS HESHE D MR
bolze UL, TOMEBIUCH 2o TEAIRICBIT
L RIFRFHIREEHEL, 2B LREHFE0A
6T, FEHGBIVCEBHIA ML oI BB TS
EERTWAN, bhbZAF—JTb xR LDET
AEFEE) A ZREBICK LT, EMiR PSR ERL
XY TIF L ORSEMINCHBT L TWE, Fi,
Bk T 90 75 F IR E—IC R S
R IITONR TV SO0, Eild. Rl ki
WAL IR E O b D% 20~30% LLFIC LT
bITBLY, WAED 5-FU REFM IO E 2o T
WAL Liedto T, WBMELEREEICET 5 5-FU RH
FIBEE I RIICH T D RPLEHRIETH Y,
FHRPSOEmWEFNCEHINEZEBEL, T4 F
WHERINCHIRBEG E 25000 b REEPIEFICER
Eho LDDITHEE %D ORERETH DT HELED
H D EHEERHERETH B AT & ¥ Ui
PeBEHELEOBMME L THESALEHNTD
D7 SRR X-ACT BRI BWTH IRV F YV HHED
WA, TR ENEFNETL—F (FL—F3/4) T
32% (2%). 46% (11%) & 5-FU/LV §Hi#ED 63%
(26%), 64% (13%) WZH~NTHBICRHBEIMEW S
LAURENLY, AT, KBz aRy ¥ ¥
v OB et IE v, FES IS
L0 AT W A5 — ¥ M ABEN RS bSRk E LT
DHNY Y ORI FRBRAEE SN TWBEY . %
P, FHIIEEZ L — FIZBWTEREN 12%, 4% &K
{, b= F3ULOBIIEIHEDED o7z, HBREITY
YRR, FRIE4 2L — FT4%, 6% & SEBLTIREIE
Thh, FL—F3ULodEe LTm/MMuEd |5
(2%) DARTHodz, #1117 vLE ) 3 ¥ V3R OFNH
WARRED S 5 Z 3G SN T W BN, 4L O
HR EERPIC BT 2 B8 & THIE X-ACT Bk &
DRBEHRATE TH 0, ORI L TR cid A
RYFE U PEDIZREIH G TEDL I LR EN
Too Tl KBBSA A FS A4 V0BT AD D -—20HkE
HiBMbEHET S B UFT/LV PWIlBEEIZ NSABP C-06
BT IR 74% (L — F31320%)", KIICBT
A5 0 99 PO ME TIETHI%Z 33% (7 L— N3
6%) 1T, UFT/LV WIREEEIZ BT h HARA
TR PR O TSR DMEA 7285, FTH 33% D FHi
% # FDHIHLTL— F3W6%TIZE A LD AL
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WAL AZLE2EZLE, M—RECcOKR TR
CEEWRLTOINRY YV B0 SR E
BB oTWwE Ll wid. ZOFRELT, ARYIYE
VHEED 8 3 — R IHHSEEEIE X-ACT BT 83%.
IS OBE T 0%, HERHITIL 96% & w9iLd Ak
IR 7ze (RRBIARER ST EROYEIL 2,395 mg/
mY/HTHaIenbd TS REETHD, FEN
i D 2,231 mg/m?/ 1 THIN BRGEIE (SEINIR
BRGNP ER S R) OFIX 3% L HE . WY
EEHFEOAL O THBOLEEI DR, ERITHE
OREHTRTH o 72 LT E N,

ARy IE VB ERRT L ETHEE 22D
HFS Td %, X-ACT AR TO HFS 3 &7V — FT
60%, 9L L—F3I217%, HiESOWMLETIRENE
N 87%, 6.4%, HERBITIL 78%, 4% THH, »wiho
Mt T WHIIC D TV B, HFS 38 B3 2 WS
WEERLY, EREELTIERLWIDBENNERL
WHTHHLH, WKL 2 ERRz 794 TV R
DT DR B0, BWY 2EHICT quality of life
(QOL) #*#Fd 2 LENH B, HBHITIRIL—TF4
YK ARG S L— FIZHE L. %5k
RWEFIT DL Lo, HEFPILIZE S 2 280
b HFS O 72 DI EH ARk O BB A & N o o
BITdH o7z HFS AEBT B 3 — 2O defiiiz 2 2 —
AT, 42615 a— AP E LR N» S RBT AT L
L iz, {ERRERGR» b0 ¥ 3 ¥ B R
DEGBICHEETRIIBILFELDO Y 7K TH
0., SRFE TR IR B OW I b CRFIRE LT
EHHFE Lv, HFS 0B A% 20 5 B DI
BTogHeL, HEEED S BT Ul
ZHiCZ EDPIFETH b QOL RUEFLDIE LA E
KB & D G IRIE - WM B RETH LA,
X-ACT RERIZBWTH IR ¥ ¥ B OBERERHR
NI SIVTE, MR L 1 A B IREE -
W 5T EVHETH S,

BOMOKEE LT, REMHHNCIE» 22 i ot
Bk TR e 54 2,500 mg/m®/ H % vl i PG I
e 527 2,300~2,700 mg/m*/ H ORI TIEH D & 48
U5 BEEFIZB T, AR S-4552,500 mg/m®*/
H LD & 2 2 W MR BELE 2,500 mg/m®/ il o 1 &
TEIZIE, HFS BBIERAH 7313 2 v b O O F5 Wi
WHY, FL—F2LEo HFS HHEEm RS TH,
Il HRREETE TR oz 2HICD
LT h, BIEGIER L 2,500 me/mP/ 1 B A T2,
UFT/LV Wiz B B2 7954 7 » A TH R
DDA SN, Meguro S i KR i1k Saes:
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EVIEGITIZRMI > 74T Y APRFRICE NI
RL=S, hRyyE VRN 28E2% CARLD
ewawbhé:tﬁ&é#.&mlﬁfomﬁ%:
CBEBRRBICHEETIL 2L, DM HER
1#@LL&&twﬁﬁﬁ%ﬁfékbeiétt%T

&5, M CEOREHEIRXIR YD ENRTHW
OEWCHET IO FEEL, E#ED 2,500mg/m*/H

SO B & A B4R, PS, BikRE R BhoR S

BHBERT L ELICHRE L. WD 5 0RER HFS 5
BRFC RO OMBEZERT LR ELERETI L DLHE
?%%’G
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#&6%00 WS DEN O & IFE T RE KT
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URT/LV WHREO IR, JCOG0910 (XY ¥ ¥ W
B & S-1 R o i), ACTS-CC (UFT/LV
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INTRODUCTION

Local recurrence of rectal cancer (LRRC) is a difficult
problem after curative surgery for primary advanced rec-
tal cancer. A multi-center study indicated that the rate of
local recurrence was 8.8% (145/1647) after curative re-
section of rectal cancer and this rate was higher than that
of pulmonary (7.5%, 124/1647) and hepatic recurrence
(7.3%, 121/1647) (1).

Surgical intervention is currently one of the best treat-
ment choices for LRRC and curative treatment can be pro-
vided only by radical surgery (2-6). According to sever-
al reports that discussed the postoperative prognostic
factars for LRRC, RO resection is the only reliable prog-
nostic factor (7). Early detection of LRRC is important in
terms of achieving RO resection. The interval between the
cure of primary tumor and local recurrence (LR) is usual-
ly short; 50% of LRs appear during the first year from the
diagnosis of the primary tumor (8). However, long-term
follow-up of patients who had undergone curative sur-
gery for rectal cancer demonstrated that the rate of late-
onset LR (defined as =5 years after curative surgery} was
11% (9). Longer follow-up may be more appropriate for
assessment of patients with locally advanced rectal can-
cer based on data from two studies (10,11) that showed
continuing risk of recurrence after 5 years. Despite these
facts, after 5 years, the need for further examination and
visits are left to the discretion of the patient and physi-
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cian (12) and follow-up programs is still controversial (1).

The aim of the present study was to examine the fea-
tures of LRRC, especially to investigate the relationship
between clinicopathological features and the interval be-
tween RO resection and relapse.

METHODOLOGY

The medical records of 110 patients who were ad-
mitted to Osaka University and Osaka Medical Center for
Cancer and Cardiovascular Diseases due to LRRC after cu-
rative resection of rectal cancer between 1982 and 2006
were reviewed retrospectively. [n this study, none of the
patients received preoperative chemotherapy or irradia-
tion for primary rectal cancer. After surgery for the pri-
mary rectal cancer, patients with stage HI/IV tumor re-
ceived 5-fluorouracil-based chemotherapy. Postoperative
surveillance was carried out according to clinical evalua-
tion, laboratory tests (including serum carcinoembryon-
ic antigen (CEA) concentration), abdominal CT/US, chest
radiograph and colonoscopy.

In this study, local recurrence-free survival after cu-
rative resection of rectal cancer was defined as an inter-
val between the time of primary rectal surgery and diag-
nosis of LRRC by clinical imaging. We examined the re-
lationships between the interval of first appearance of
LRRC and various clinicopathological factors by dividing
patients into the early-recurrence group (n=103, median
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duration of LRRC onset 1.59 years; range 0.22-4.83) and
the late-recurrence group (n=7, median duration of LRRC
onset 6.02 years; range 5.02-8.32). Late-recurrence is of-
ten defined as recurrence occurring more than 5 years af-

Onset of local recurrence

ter the primary surgery. The selection of the 5-year peri- Total Early Late p value
od is based on the recommended practice of postopera- (n=110) (n=103)  (n=7)

tive surveillance after surgery for CRC of 5 years (1,12). Age (years) 62(32-82)  62(32-82) 63(55-79) 0.2951
However, several studies indicated that the risk of LRRC Gender (M:F)

alter curative resection extends beyond the 5-year period Male 74 68 6 04229
(9,10). Therefore, to assess the features of late local recur- Female 36 35 1

rences and to provide importantinsights into the effective
postoperative lollow-up schedule, we selected the above
follow-up period for late local recurrence.

Primary lesion related factors
Tumor location (Rb/others)

Rb 58 55 3 0.7053
Statistical analysis Others 52 48 4
Continuous data were expressed as median and range. Depth of invasion *
Statistical analysis was ~mp 12 10 2 0.1683
performed using the y* test or Fisher exact test for cat- ss ()~ 98 93 5

cgorical data and Mann-Whitney U test for non-paramet-

; o . ) Lymph node metastasis (
vic data. The Kaplan-Meier method was used to examine il ‘ )

discase-free survival and the log-rank test was used to Posm\_'“ 60 57 3 0.7603
examine statistical significance. Prognostic factors were Negative 50 46 4
evaluated by univariate and multivariate analyses (Cox Histological grade (well/others)
proportional hazard regression model). A p value less Well 50 43 7 0.0031
than 0.05 was considered significant. Statistical analy- Others (mod, por, muc) 60 60 0
sis was performed using JMP software (SAS Institute Ing, TMN stage (1, 1, 11, IV)
Cary, NC, USA). 1+l 46 42 4 509999
RESULTS HI+ IV 65 62 3
Patient characteristics Venous invasion

Patient characteristics are listed in Table 1. As ex- Positive 69 68 1 0.0105
pected, the primary lesions in patients with LRRC were Negative 41 35 6
advanced, Le. tumor invasion greater than sub-serosal Lymphatic invasion
was noted in 89% (98/110) of the patients, lymphatic Positive 91 86 5 0.3477
invasion in 83% (91/110) and venous invasion in 63% Negative 19 17 2

(69/110). In total, 78 patients received postoperative ad-

N . . . Post operative adjuvant therapy
juvant therapy (5-fluorouracil-based chemotherapy) af- :

ter curative resection ol the primary rectal cancer. bone : 78 75 3 0.1903
Not done 32 28 4
Period between curative resection of rectal cancer Locally recurrent lesion related factors
and appearance of first LRRC Tumor diameter of 3.5 3.8 3.0 0.8219
‘The median period between curative surgery for rectal LRRC (cm) (t3-110)  (1.3-11.0) (23-100) ™
cancer and the appearance of first LRRC was 1.69 years Serum CEA atthe time 7.7 8.0 77
(range; 0.22-8.23). Extremely late onset local recurrences }ll},ﬂ/cm‘t’)"' diagnosed (0.9-10222)  (0.9-1022) (0.9-121) 0.7704
occurred in 7 patients. The distribution of the time period : ;’ S — —
. . . . mp: cancet invading into the muscuolaris propria, ss (a): cancer invading into the
hetween curative resection for primary rectal cancer and subserosa or the adventitia,
appearance of first LRRC was 31% (34/110) within the |
firstyear, 77% (85/119) within the first 3 years and 94% 40 —
{(103/110) within the first 5 years (Figure 1).
35
Clinicopathological findings and time period be-
tween primary resection of rectal cancer and LRRC £ 30
Table 1 lists the characteristics of patients of the car- % e |
ly-recurrence and late-recurrence groups. Among the s =1
primary lesion-refated factors, the proportion of pa- 2 g
tients with well-differentiated carcinoma was significant- 2
ly higher in the late-recurrence group (p=0.0031) and the é 15
extent of venous invasion was significantly lower in the ;
late-recurrence group (p=0.0105). Among the locally ve- 10 4
current lesion-related factors, there were no significant =
differences in tumour diameter or serum level of CEA at 5
the time of diagnosis. o b B B B ==
Factors related to early-onset LRRC k 0-1 12 23 34 45 5
Univariate analysis showed that venous invasion and Interval from primary rectal surgeryto local recurrence (years)

histological gl‘éldc‘ of the primary lesion were significant‘ FIGURE 1. Distribution of the time period between curative resection for primary rectal can-
ly (p<0.05) associated with early recurrence (Table 2, cerandfirstappuarance of LRRC.
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Multivariate analysis

ot Uiy, Relativerisk oy,
p-value

Gender (M:F) 130

Male 74 0.1941

Female 36

Tumor location (Rb/others)

Rb 58 0.4329

Others 52

Depth of invasion
~mp 12 0.2453

ss (a)~ 98

Lymph node metastasis (+/-)

Positive 60 0.1901

Negative 50

Histological grade (weli/others)

well 50 0.015 D65 00396

(0.436- 0.980)

Others (mod, por, muc) 60

TMN stage (LI1/1LIV)

1+11 46 0.117

Hi+1v 65

Venous invasion

258

Positive 69 0.0003 (1347-3.146) 00009
Negative 41

Lymphatic invasion

Positive 91 0.2034

Negative 19

Post operative adjuvant therapy

Done 78 05117

Not donce 32

“mp: cancer invading into the muscularis propria; ss (a): cancer invading into
the subserosa or the adventitia,

Interval from primary rectal surgery
to local recurrence

Early onset group Late onset

(n=103) group (n=7) ¥ value
Resection of LRRC
Done 71 (69%) 4 (57%) 0.6773
w Not done 32 3

Resection of LRRC

Done Not done e

(n=75) (n=35) p value
Tumor diameter of LRRC (¢cm) 35(L0-11.0) 45(2.0-7.0) 0.3378
Scerum level of CEA (ng/mL) at the . ; i
time of diagnosis 7.1 {0.9-1022) 8.5 (1.0-318) 0.5864
Symptoms at the time of diagnosis*
+ 23 15 0.0115
- 37 6

CThere were no records as for symptoms at the time when LRRC was diagnosed in 19
patients.
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Figure 2a,b). Multivariate Cox regression analysis iden-
tified histological grade and venous invasion of the pri-
mary lesion as independent predictors for early LRRC
{(p=0.0396 and p=0.0009, respectively, Table 2).

Resection of LRRC

Seventy five patients underwent resection of LRRC
with curative intent, the other 35 patients had unresect-
able synchronous distant metastasis or highly advanced
unresectable local recurrent lesion. The proportion of
patients who underwent resection of LRRC was not dif-
ferent between the early- and late-recurrence groups
(p=0.677, Table 3). Analysis of factors related to resect-
ability of LRRC indicated that the presence of symptoms
at the time of diagnosis was significantly related to resect-
ability of LRRC {p=0.015, Table 4), but not tumor diame-
ter of LRRC or serum level of CEA at the time of diagnosis.

DISCUSSION
Several reports have discussed the risk factors of LRRC
after curative resection of rectal cancer and concluded
that circumferential resection margin, depth of tumor in-
vasion and lymph node metastases are risk factors for lo-
cal recurrence (13-16). In addition to these factors, it is
also important to know those variables that relate to the
early/ late onset of local recurrence because they may
provide useful information to determine the most appro-
priate follow-up after curative resection of rectal cancer. A
number of studies suggested the possible role of preoper-
ative CRT in delaying local failure onset (17,18). However,
little is known about the factors that relate to early local
recurrence after curative resection of rectal cancer. Our
results indicated that patients with venous invasion of
the primary rectal cancer or poorly-differentiated prima-
ry rectal cancer should be followed-up carefully for LRRC
within the first 3 postoperative years and that the need
forlong-term follow-up (>5ycars) seems to be low. On the
other hand, patients with relatively low-grade malignan-
cy (ie. those with well-differentiated primary rectal can-
cer and no venous invasion of the primary rectal cancer)
need to have prolonged follow-up more than 5 years.
Maetani et al. (19) reported that the late onset of first
recurrence was a favorable indicator. Nevertheless it is
important to detect LRRC at an early stage for a curative
resection since our data indicated that the existence of
any symptoms was significantly related to resectability of
LRRC. Detection of LRRC before the appearance of symp-
toms requires suitable follow-up based on the character-
istics of LRRC. Several reports have also indicated that ex-
tensive follow-up can lead to early detection and a great-
er number of re-resections of local recurrence (15,20-23).
In Japan, most institutions adhere to intensive follow-
up programs that typically include measurement of se-
rum tumor marker every 3 months for the first 3 years
and every 6 months for the next 2 years, hepatic imaging
and chest x-ray every 6 months, pelvic CT for rectal cancer
every year and colonoscopy every 1 to 2 years (1). In the
present study, among the locally recurrent lesion-related
factors, there were no significant differences between the
groups in tumour diameter of LRRC, serum level of CEA
at the time of diagnosis of LRRC and the proportion of pa-
tients who could undergo resection of LRRC with cura-
tive intent. These findings indicated that in our study se-
ries, late LRRC was not caused by delay of detection of re-
lapse, but by the late-onset or slow growth rate of LRRC.
Our data indicates that patients with venous invasion
of rectal cancer or poorly-differentiated rectal cancer
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FIGURE 2. Cumulative incidence of local recurrence. Venous invasion (a) and histological grade (b) of primary lesion were significantly associated with
early onset of LRRC (p<0.05).

might be better to undergo intensive follow-up for LRRC
within the first 3 postoperative years, whereas those with
tumors associated with relatively low malignant features
need to be under long-term follow-up (>5 years). This
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In Western countries, the standard treatment for locally advanced rectal cancer is preopera-
tive chemoradiotherapy followed by total mesorectal excision. However, in Japan, the treat-
ment results without preoperative chemoradiotherapy are by no means inferior; therefore,
extrapolation of the results of preoperative treatment in Western countries to Japan is contro-
versial. We consider that survival may be improved by preoperative chemoradiotherapy with
new anticancer agents as they are expected not only to decrease the local recurrence rate
but also to prevent distant metastases. We are conducting a multicentre Phase |l study to
evaluate the safety and efficacy of neoadjuvant chemoradiotherapy using S-1 in patients with
locally advanced rectal cancer. The primary endpoint is the rate of complete treatment of
neoadjuvant chemoradiotherapy. Secondary endpoints are the response rate of neoadjuvant
chemoradiotherapy, short-term clinical outcomes, rate of curative resection and pathological
evaluation. The short-term clinical outcomes are adverse events of neoadjuvant chemo-

radiotherapy and surgery-related complications. Thirty-five patients are required for this study.

Key words: rectal cancer — neoadjuvant chemoradiotherapy — S-1

INTRODUCTION

The standard treatment for locally advanced rectal cancer is
well known to differ between Japan and Western countries.
In Western countries, multimodal therapies such as preopera-
tive short-term intensive radiotherapy or conventional long-
term radiotherapy in combination with S-fluorouracil
(5-FU)-based chemotherapy have gained widespread accept-
ance for the treatment of locally advanced rectal adenocar-
cinoma (1). These treatments provide improved local control
when compared with surgery alone, although only one study
has shown a survival benefit (2). The local control benefit of
preoperative radiotherapy remains relevant even in the era of
total mesorectal excision (TME) (3). The addition of chemo-
therapy to preoperative conventional long-term radiotherapy
(RT) has been demonstrated to be feasible, with enhanced

tumoricidal effects (4). In Japan, TME or tumor-specific
mesorectal excision followed by adjuvant chemotherapy
without preoperative treatment is a standard strategy, and
lateral lymph node (LN) dissection is added in patients with
lower rectal cancer (5). The results of the surgical treatment
without RT in Japan are by no means inferior to those in
Western countries that do use RT with surgery. Therefore,
extrapolation of the results of preoperative treatment in
Western countries to Japan is controversial.

Recently, new anticancer agents have markedly improved
the response rate and prognosis of unresectable and recurrent
colorectal cancer. Locally advanced rectal cancer may be
controlled by the addition of new anticancer agents. In
Western countries, new treatment strategies have been tested,
including the addition of new cytotoxic drugs and/or

© The Author 2012. Published by Oxford University Press. All rights reserved.
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322 Neoadjuvant S-1 + RT for rectal cancer

molecular-targeted drugs to fluoropyrimidine-based chemor-
adiotherapy concurrently or before chemoradiotherapy (6,7).
On the other hand, there is a concept that oral chemotherapy
has major advantages over intravenously administered treat-
ment in terms of pharmacoeconomic considerations and
patient preferences, because oral treatment can be adminis-
tered on an outpatient basis, thereby reducing the length of
patients’ hospital stays (8). Over time, the role of oral
chemotherapy in the treatment of malignant disease is
expected to become increasingly significant. S-1 (TS-1,
Taiho Pharmaceutical) is an orally active combination of
tegafur (a prodrug that is converted by cells to fluorouracil),
gimeracil (an inhibitor of dihydropyrimidine dehydrogenase,
which degrades fluorouracil) and oteracil (which inhibits the
phosphorylation of fluorouracil in the gastrointestinal tract,
thereby reducing the gastrointestinal toxic effects of fluorour-
acil) in a molar ratio of 1:0.4:1 (9,10). The rate of response
to treatment with S-1 alone exceeded around 40% in two
Phase 11 trials involving patients with advanced or recurrent
colorectal cancer (11,12). Furthermore, S-1 has been demon-
strated to enhance the radiation response of human colon
cancer xenografts resistant to 5-FU (13). In 2011, Sadahiro
et al. (14) reported that the efficacy of chemoradiotherapy
with S-1 seems to be equivalent to the efficacy reported for
chemoradiotherapy with capecitabine. However, the dose of
S-1 (100 mg/m?) in our study is different from that of S-1
(80 mg/m?) in the above-mentioned study. We planned the
present study in order to obtain the more excellent efficacy.

We consider that survival may be improved by preopera-
tive treatment with new anticancer agents, S-1 as they are
expected to decrease local recurrence due to their effect of
bulk reduction, to obtain a high rate of complete treatment
of neoadjuvant chemoradiotherapy and to prevent distant
metastases.

We conducted our own Phase II study to confirm the
safety and efficacy of the chemoradiotherapy using S-1
before surgery. Our administration schedule of S-1 is
100 mg/m*/day for 5 days, and followed by no administra-
tion for 2 days. The total dose of S-1 per week is 500 mg/
m?/week. On the other hand, S-1 at 80 mg/mz/day is the
standard dose used as a single agent for systemic therapy,
which gives a total of 560 mg/m*/week. Because the total
dose of S-1 per week in our study (500 mg/m?) is less than
the standard amount per week (560 mg/m?>), Phase I trial has
not been conducted.

The institutional review board of each participating center
approved the study protocol. This study was registered
at the UMIN Clinical Trial Registry as UMIN000003396
(http:/www.umin.ac.jp/ctr/index.htm).

PROTOCOL DIGEST OF THE OITA TRIAL
PuURPOSE

To evaluate the feasibility and efficacy of neoadjuvant CRT
for locally advanced rectal cancer.

173

StUuDY SETTING

A multi-institutional (17 specialized centers), interventional
Phase II trial. This study is registered with UMIN-CTR,
number C003396.

RESOURCES

This study was supported by a part of Grants-in-Aid for
Clinical Cancer Research from the Japanese Ministry of
Health, Labour and Welfare (22-Clinical Cancer-027).

ENDPOINTS

The primary endpoint is the rate of complete treatment of
neoadjuvant chemoradiotherapy. Secondary endpoints are
the response rates of neoadjuvant chemoradiotherapy, short-
term clinical outcomes, rate of curative resection and patho-
logical evaluation. The short-term clinical outcomes are
adverse events of neoadjuvant chemoradiotherapy, surgery-
related complications. The response rate is evaluated using
RECIST, and the adverse events including preoperative che-
moradiotherapy and surgical complication are evaluated using
CTCAE v4.0.

ELiGBILITY CRITERIA

Tumors are staged according to the TNM classification
system.

IncLUSION CRITERIA

For inclusion in the study, patients must fulfill the following
requirements before neoadjuvant chemoradiotherapy: (i) his-
tologically proven rectal carcinoma; (ii) tumor located in the
rectum (Ra,Rb,P); (iii) cancer classified as T3—4, N0O—3 and
MO, according to the TNM classification system; (15) no
bowel obstruction; (v) age >20 and <80 years; (vi) suffi-
cient organ function; (vii) no history of gastrointestinal
surgery; (viii) no history of chemotherapy or radiotherapy
and (ix) provide written informed consent.

Excrusion CRITERIA

The exclusion criteria are as follows: (i) synchronous or
metachronous (within 5 years) malignancy other than carcin-
oma in situ; (ii) critical drug sensitivity to S-1; (iii) severe
pulmonary emphysema, interstitial pneumonitis or ischemic
heart disease; (15) pregnant or lactating women; (v) severe
mental disease; and (vi) continuous systemic steroid therapy.

TREATMENT METHOD

For the locally advanced rectal carcinoma, two cycles
of neoadjuvant chemotherapy with S-1 (100 mg/m? on Days
1-5, 8—12, 22-26 and 29-33) is administered, and
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irradiation (total 45 Gy/25 fr, 1.8 Gy/day, on Days 15, 8—
12, 15—19, 2226 and 29-33) is performed.

ADDITIONAL TREATMENT

Resection of the rectum with D3 lymphadenectomy is per-
formed according to the Japanese Classification of Colorectal
Carcinoma (Japanese Society for Cancer of the Colon and
Rectum. General Rules for Clinical and Pathological Studies
on Cancer of the Colon, Rectum and Anus, 6th edn, 1998 (in
Japanese)). Operation is performed during the 4th and 8th
week after the end of the neoadjuvant chemoradiation therapy.
Proposed operations are anterior resection with or without
covering ileostomy and anterior peritoneal resection. When
the preoperative and intraoperative findings demonstrate that
the lateral LNs metastasis is not suspected, lateral LNs dissec-
tion is not performed. The adjuvant chemotherapy is not
specified.

FoLLow-up

Patients are observed by their surgeon every 3—4 months
after operation. Blood tests, abdominal computed tomog-
raphy and plain chest X-ray are carried out at each visit.

StTUpY DESIGN AND STATISTICAL METHOD

This trial is designed to achieve the feasibility and efficacy
of neoadjuvant CRT with S-1 for locally advanced rectal
cancer in terms of completion rate, efficacy and adverse
events of neoadjuvant chemoradiation and curative resection
rate. If the feasibility and efficacy of neoadjuvant CRT with
S-1 is shown, neoadjuvant CRT with S-1 will be the pre-
ferred treatment. The planned sample size is 35 patients,
which was calculated by Southwest Oncology Group’s two-
stage attained design (16) based on a target rate of treatment
completion of 90% and a minimum completion rate of 70%,
with an a error of 0.05 and b error of 0.15.
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