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oAt BZ2 S A 3N MEA 29| B DYUMNATE &
o =ME ZHstX}l Bo|ct
HH &g Alg 22 AICC Yol 271 & 37ie| =&t &tx}
2 L0l WAMMRI 22} 55t E Ajdsiqlc)
Agstem, sHetee 5-FU 375 mgmiday®t leucovorin
sto chE7|zlols 54M & 83|& HUFAL Stct
£ Al% , Xl gRAMMR| R 2ol M & 384 5}
HEAUE dz2 SARE &2

2 3 Am 12 151, am I= 156-0] EEAD, 54 MYMESS YoM 2+2} 783%, 784%A 1, 54 R
o

YEEL 22 87%, 675%2 LZZto| xto|E Eoix|

gretct ek2Zte] 5 RAXLEE 66%, 64% (p=0.46)%

1, 54 HATOIE2 288%, 205% (p=0.16)2 SHM2Z 2o| Y& Ao HO|X| AAct WAMMRZ F RTOG

grade 1 Ol&te| WEH T ZHAZ2 AP0 636%, 67.3%2 LIEIE2LE RTOG grade 3 Ol4te] #ig T Zta
2 1.3%, 26%E R E8H &= ACE NCI common toxicity criteriadll 2/t grade 3 OlAtel MALE HEnsh &K}

= am 1A 63.0%, arm ol M 58.2%ACH p>0.05).
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) 4 PJZAES He FH(INM stage 1) F4 Aito]
FoF ool me} 17~67%2] Ag-g Hojul, Aut 0|49
WA} AL U8 AR DAY wekd ALge 2
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Tel: 02)3010-4435, Fax:02)486-7258
E-mail : jhkim2@ amc.seoul.kr

National ~Surgical Adjuvant Bowel and Breast Project
(NSABP) RO1ToA & & & YAAXEE B3 44
&g 28 T UNH25% vs 16%, p=006) BEE] F
Ao HolA] Eslgx,” Medical Research Council Rectal
Cancer Working Party 7ol E & F WAAXEE Al
gk FollA dlzgel vl ThAlel&L FEE AR E
0.54, p=0001) AATIS AZEAAE FoI3F Kol S Ho|
A Fokgiek?

o9} vl2A ¢S F7}8 Gastrointestinal Tumor
Study Group (GITSG) 717594 & & ¥ WX 59} 33
2¥E B3] &l vl A AEe] FHAG5% vs
3%, p=0009)2 AAAL AZe] ARHE Hueiich”
T3l Mayo/North Central Cancer Treatment Group (NCCIG)
794751 AR AAX 5ol e ewS Flste]
& ¥ HAAXE 5o vls FEWLQRS% vs 14%, p=
0.036)3} YPAK|(46% vs 29%, p=001D)E FYL F U
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AREE 29% Y9 4 IR on)(p=0.043),Y Norwegian Adju-
vant Rectal Cancer Project Group Aol % & & et
A e Fotsle] dizgoll vlsl FAAALE(12% vs 30
%, p=001)¢] ZHA&9} AXAWEE64% vs 46%, p=0.01)] S+
& 233

714 ZAQ e F7) 98 B2 A dF-Eel
A 33=] 9 =0 Mayo/NCCTGollA & A28l thgz]zetollA] 5-
FU 259 % B} 5-FU leucovoring ¥ 48+ 73-9-oll4] Ff
AR A, FX] W&, 49 Ao ¥ 5% AH &
B3, leucovoring] £kl kg HolE HolAE ¢kgtet”
GITSG 7180, NCCTG 8647-51 dAFoAE 5-FU 9E EoF
7} 5-FUol semustined ¥-43 7 7+e] Ada}t WEES] 2
o7} 9ee 54} semustined] HF7} §12-S R waloh'”
) 7 ulEs) NSABP R-O0JAE FL 33tguie] 5-FU,
semustine, vincristine®] H-8Q¥ B} 58 FHANEE(55%
vs 47%, p=0.009)% JeliE Aoz Basigich”

A7l d7ES F3) NH Consensus Conferencedl| A&
AICC W7 I, 7)) At ¢ F 3shiigddeds 5
3 FEFFAIEES FolL AEESE FHE F I25
alalgn,? o) Behew Fol4 AMZAE FL 3%e
Hol 7k4 BHH oz AL Yrt. At ofe] dF-Evf
o} 3etaiat WAAXEE Ae AHo] thEa, ofd ¢
AR Az Aol FL7lo Widt A7 fies Aol
ololl AAEL =7 MAMAX ST A YAANE TR
1 et B o R £ [ s s = S s g o s
g stayls}l WAMAX g $AE dopEazl &k
19961 1958 19813 69714 2289 o2 At 5
7+ A7} 2000 % B 3] A6l] HuEgon FAldE =
71 BARA g FNA AR YA BaEgick” 29
2717k i FAF 75 584 oA AHE Ao
24 A8 stayiel ARG ¢Ad dig A
odazt st

o 2
1. OH &

19961 19 5E] 19999 3Y7A] AlSFe Yol EXF
AAEE AlFY 2 AlCcCHy] 27] 9 3719 FHAE A
3074-E oz gtk ¢ F Wl A4 24 9
Asled 1997 MAH AICC H7|EFE Agsigled, uli
A AR RS 3Etee FARe] e 154] ol
9] 31z} Fol|A| Eastem Cooperative Oncology 'Group (ECOG)

QYU BAXRY &=A

Faf5Eol 2 ofslola, AR JlH T 7lsel AEHserum
creatinine <1.5 mg/dL or creatinine clearance >50 mL/min,
serum bilirubin <1.5 mg/dL, AST/ALT <3 folds of normal)o}
o, 5 7]50] AATHWBC >4,000 /L, platelet >100,000/
#L, hemoglobin >10 gm/dL) $A-5-E 4RI A
& ¥ 3% o] SFale] S 35N 63 Aeld] Bz
A8E A g 553 AL JTA Hold] &
tloll wal dEE Agsle] AR =7 HALAAET
I Ad AL EFo 2 =k BE e & 97
of AtRog Foid AL FAFE AT AN
on, B dyEe B J4dTHY3] 9 59U o] AI¥
Holtk o Fo] 8] FFEo} EAL Table 1614 He u}
¢} Z.
2. 2

27 JAAXNEFAE, 151%)2 223 3heye] 1314
Aol v B FAlO ARE S, A AR EF
(RE, 156%)& 3hehay 23] A ¥ 33+ Seheia 3
7 AR 27} APEUL. FE F AL Lol WAt
IAY, A7 FAgo] Qe AS XNEE ANHeE 3
&leh.

Table 1. Patients” Characteristics’

No. of patients

Characteristics
Amm 1 (%) Arm I (%)
151 156

Age Range 22~78 29~81
Median 56 55

Sex Male 95 (62.9) 91 (58.3)
Female 56 (37.1) 65 (41.7)

AJCC Stage 1 54 (35.8) 57 (36.5)
11 97 (64.2) 99 (63.5)

T Stage T1 4 ( 2.6) 1 ( 0.6)
T2 5 (33) 7 ( 45)
T3 127 (84.1) 143 (91.7)
T4 15 (10.0) 5 (32)

N Stage NO 54 (35.8) 57 (36.5)
N1 50 (33.1) 51 (32.7)
N2 4 (29.1) 46 (295)
N3 3 (20 2 (13)

Surgery APR? 54 (35.8) 49 (314)
LAR? 91 (60.3) 105 (67.3)
Others 6 (39 2(13)

"Median follow-up of survivors:40 months
" Abdominoperineal resection
Low anterior resection
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TELT AL EEZ AYEAe toal mesorectal
excision (TME)o] AJ¥E|9ict. ¢ WL AgddAdAE
(low anterior resection, LAR = lowest LAR), -2 B-3].8.0
Z A< (abdominoperineal resection, APR)S UX o g 3l5] #
&e] 91X} AR uket dztelel Bk so) AR
1= 3
2) EEiey
e £ F 33 AFmglon 289 PHes
% 83] A18¥elgleh. 5-FU 375 mg/m’/day$} leucovorin 20 mg/
mdayE YAH A FARRT, sehenln PANX )
Al FosE B4 397 ey 9= A Aol 5
U7 FARIA z27] YAAX ST AR E 1-3
U, 29~3190)) 3}hanjo] WLE G on o|F AR 63]2)
A8E 289 HoZ 597 FASIE A SR g F
dlAe 597 ey S 23] Al olF 33A 3te
it FAe AN AL AePElo] 57~5983) 85~87UA)
HAAX e setarle] WEEg T, o)F 4319 e
o] wi3] 594 Ajsysigict.

3) LARMX|=E

27] AR EFINE ¢ F B Ag 1958, A
o ALK ETAE STERE HAAXEE AFsigich
Agv 34 9 % 39 38 2AE AR A sl A
Bgaiglon, Iz F5d) 242 6 MY, 15 MV FAHAE
o] &3k A5 F 53] APslgla, wiY 18 Gy, wiF 5
314, 550l X F 45 GyE 2ARIQIY XaHdE 39
24 A AL 25 FANA, 29 1 WZAddlA 15
omg E3EIG T, Bl AQANAA A AT, B3-S
FAA A HFHE IWEF GGk 21 24 A A
< AEAY T AR 52 A wiA AT 4R ¢ 4
g EHe W ST $AE AT A 1 om
X33k

4) X=o| =M Ho| ¥ xzgo =X

WA ot &3Al FAL A4 WIEE o A7
Al #Zsto] NCI common toxicity criteriac}] whe} FE-83)9]7,
SR NAEe RARNE AT T HE AARl
RTOG (Radiation Therapy Oncology Group)e] 7)&o) we} &
T Al TFF 471 L000/ 4L o]s}el 734 HhA R

2 A Flel, olF 39U ok WAZ Wl
P 1000 [ olo 2 3% ol thA] XEE AH)
et

]

]

LA Z 2SI X] 2002;20(1):53~61

3t a 7|7t Folle ARAE Xg F 149A19 3
o G APk taniel g2 oA ey
F 1494 RN LS V1FeE 2% 2L UIE
o2 BA ARE FANSt 1UYA] YT $X7} 1,000~
1,500/ yL A 5-FUE 75%% 7kl wedy )71 1,000/
pL vle 32 P FXj7F 50,000/ oL vjFF Aol 50%2
ZeFsigict. =3 3peted] Y wiEY7E 3,000~4,000/ (L
22 4o} 75,000~100,000/ (L A% 5-FUS 75%E 7
2eigla, Wdv} 3,000/ oL Wk B2 Hage] 75,000/ kL
ugk Aol X 8& <37)sk¢ich
5) =8 2 SiA2
WA E Al GFYGel]l s WA FHE Algsle] X5 &
58 WA, X8 F8 F i HeE 2d7) o
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Alsigick. 14 A WAL 240 e AR, 9744
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Holl glo} F4 AL 94 Helrl A e S Ag Al
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< ¢ YRE JIFoE do] A AYY e oA F
AUNA 2 3] At AEES] AZRS Kaplan-Meier
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o 30742 Bl AYH 45 Gyol WAAANEE w}
A A 25202 AA A HAAAE £S5 821
%R, 2+ FHEE 84.1%, 80.1%dc) okFoliA] 249 gl 31
59 At AYH BARAEE B4 g, o] FollA
4 g 5% X E EF UG Aok AN E
§ A ok 3AE Foll AN E AR A ARt 3t
7} 18, |AR 7} Jebd 3t 3 E3HEASL, X8 &
3t FAE Folie 9FA-] 18, EREFE 14,

ol

ol
of



284 2] 901 ¢ MNEUL 2XNH = F SEQH LAKIZY
¢ ¥ Bag 1E S TgEges, UniRedAE

¥R 222 PAANEE AXsgich WAL S d
TSET ST FAIReE {8 AeolE HolA g3
tHTable 2).

AA 83]9 ey FolAl 63 o]4E AlY B ;A
T 237%(26%) 02 7 THEE 682%, 769%33, e
e Ay Wz g dx= 74 FHE 139%, 7.7%3ch =
g 53] ofsle] 33awls ke A= 17.9%, 154%E A
3te], A YALAXETONA ol gk £3%71 o
55 & 7 IQck ey e B4 gL FAE F ol
A 747 219, 12901 T o] FollA A AR BT 1
o] HAAol7} o] A8E WA Ygow, B 3
Sas W 27, 249 3R FolA 179 1EelA 4
A7} Jgen, Uz =L A8E AR AR
o} =7 AR ETY ey HF A5 5839,
A AR 279 Btay HTF e 65330k

Table 2. Compliance of Radiation Therapy and Chemotherapy

Amm I (%) Arm II (%) Total (%)
RT Complete 127 (841) 125 (80.1) 252 (82.1)
Incomplete 4 ( 2.7) 5(32) 9(29
No RT 20 (13.2) 26 (16.7) 46 (15.0)
CTx (No) 0 21 (13.9) 12 (7.7) 33 (10.8)
1~5 27 (17.9) 24 (154) 51 (16.6)
6~8 103 (68.2) 120 (76.9) 223 (72.6)
Total 151 156 307

Table 3. Hematologic Toxicity during Radiation Therapy

Grade' Arm I (%) Arm I (%)
WBC 0or1 115 (76.1) 104 (66.7)
2 34 (22.5) 48 (30.8)
3 2 (13) 4 ( 26)
4 0 0
Hemoglobin Oor1l 147 (97.4) 152 (97.4)
2 4 (26) 3 (19)
3 0 1(07)
4 0 0
Platelet 0orl 151 (100) 153 (98.0)
2 0 2(13
3 0 1(07
4 0 0
Total 151 156

‘by RTOG toxicity criteria

A

A

2. A2 5

AR E A gk E9EE S4E RTOG 71E
o2 AR Hgke w 1FlA 273(1.3%), 2804 4%2.6%)°]
3RtNA 359 WP ASE H5U(Table 3), 259 4
€ HQ A 1Tl 347(225%), 27llA 48%(30.8%) 2
2 A HAAA BT o @k} FAHE ule
3191 tHp=0.128).

ANARAAE S Ae) 2 3R FollA 45 Gyo] BAA
28 717 9t £31A S48 AAe] dIEE NCI com
mon toxicity criteria 7|02 At HgtcKTable 4). 1¥ 73]
ol4e] AAE HolAL gl uigt nATH HFo] e
3 35 EAL Hol A FFolA 51%(63.0%)F 533
(582%)2.2 vehgel AT F4-L Uit B=A A8
Z 3585t

ol B WA PHFo A WAANER Q% £4 H
AL z7| HAAAETAN THE6%), AD AR ST
oA 6HB8%)E F 135@2%)lA VeI, 179 3%
3} 279 192 ol U &L AlY Py
3. A= Am 24

z7] AR BT TN 1086.6%), AF70]

367Q38%), TAALT YAMIE FAol LR B3} 6
H@0mIAT, A PAUANEFANE 22 108(64%),

Table 4. Gl Toxicity during Radiation Therapy

Grade' Arm I (%) Arm 1" (%)
0 3(37 1(11)
1 6 (74) 8 (88)
2 17 (21.0) 23 (253)
3 51 (63.0) 53 (58.2)
4 0( 0 0( 0
Not evaluated 4 (49) 6 ( 6.6)
Total 81 9
by NCI Common Toxicity Criteria
Tpah’ents received 45 Gy of RT after LAR
Table 5. Patterns of Failure

Arm [ (%) Arm II (%) Total (%)
LR’ 10 ( 6.6) 10 (64) 20 ( 6.5)
DM’ 36 (23.8) 46 (295) 82 (267)
Both 6 ( 4.0) 9(58) 15(49

“local recurrence
distant metastasis
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4673(29.5%), 9% (5.8%)]1%lrTable 5). A WFAAX] g0l
A 27) BAAAZ T vlete] QAR BRAT B
HQ) $o4L lsie

TEALTNZE T TS F Tk 9 w4
olA 7hd EstA WA, Fuk U A=A A A
AgTAA v A FEEAot FAR Fo4S ¢l
thTable 6). YAZol= 23t HollA 71 EsiA A=A

3, a9 uis 9 HZAz W Sl BZEYG =
7l BARARETY 1297 AQ YAAXNETY 179L o
WA 9HH0lE B tHTable 6).
4, MEE

59 AZEL oF FollAl 22 7183%9) 784%, FHAES
2 687%8} 67.5%F Ho] SFE7FO Xo]E Holz] glof

(Fig. 1, 2). I3 53 FATZHAZLT 922%9)} 948%2 2}
ot ggled, 59 YAHe) FHAEES A7 Ta5%9)

£

Table 6. Patterns of Local Recurrence and Distant Metastasis

Arm I" Am II*
Local recurrence  Tumor bed or anastomosis 4 3
Lymph node 1 5
Presacral 3 1
Marginal 0 1
Not specified 2 0
Distant metastasis Liver 18 17
Lung 17 27
PAN 7 10
Bone 4 7
Others 7 3

“para-aortic lymph node
12 patients : multiple metastases
17 patients : multiple metastases
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Fg 1. Overall survival rate of early (Arm I) and late (Arm L)
RT group.
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Fig. 2. Disease free survival rate of early (Arm I) and late
(Arm II) RT group.
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Fig. 3. Local recurrence free survival rate of early (Arm I)
and late (Arm II) RT group.
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Fig. 4. Distant metastasis free survival rate of early (Arm I)
and late (Arm II) RT group.
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Table 7. Final Status of Patients
Arm [ Arm 1II

NED* 106 108

AWD' 17 25

poD? 20 17

pDWD? 2 0

Not specified 6 6

Total 151 156

‘no evidence of disease at latest follow-up check

Talive with disease (recent recurrent neoplasm)

*dead of disease (as a direct result of the neoplasm)

%dead with disease (there was a recent neoplasm, but death
was due to cause other than direct effect of subject neoplasm)

#42) A% ol 27 PAAASTIAE THAER
106%5(702%), Akd Aeel A& 179(11.3%), ALz ¢l
& A 09132%), AP B G AR 29
13melgeh A PAIAESTINE THAER 1089
©2%), AL FHe) AFA 259360%), ALE QF A
w2} 17%(10.9%)0] QckTable 7).
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2 ub Yok o geta el ol okAlE Adsks A
o] 7} ARl v 27} gl 7H-H) Mayo/NCCTG
ATE S A FAYANASFUS leucovoring §-§3He
Zo] 5-FU DEgwel nlall $<rito] waiza” A=A
£ Mayo/NCCIG 8647-51'”2] A3l wie} 5-FUS B F
Joht FL Wganle]l $¢ F Bz gsitenion e
AgE 3 gon, o e $£2E9 A S4d we)
Aeislolok & Zolrk.

AgE £ Qo] B AFlA AYA 45 Gy AL
A8E v B 27 9 Ad AKX ETANA 4
84.1%, 80.1%S AA|sle] 3stan] & WAMX RS S£LE
7t =7 WA vxd dbE setee 63 o4
< Al e A} 72 FHE 68.2%, 769%F veR) WA
AX 8 A7)0l we} 3aye] &Ko XelE Bk B
AT 2L FAE vy SFor A48 INT 01147 o
T4 T1~82%ZA B A7 A 7t 2
52 Byt ol WX Il Ao WX 27
Ze 5794 AFERT, B ATl ssluc AL % 6
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39l setene Agw Hol Fdue Ao A€
Norwegian Adjuvant Rectal Cancer Project Group o] AJ&§at 1

MY 7ol BRPAA AL 9% SSEE Hof ¥
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Lo e %E‘]‘ﬂ_ T /)\L—

spgre el X 87|78 Fole Aol
ulo] o = gloglel A7ts]H, olo] tid At AW F
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o] Ao| it Ayt Badl u) glon ZH A}
o} chekslA] B&x]olgc). GITSG 7175, GITSG 7180 ol 4]
£+ AE AR desist GALAX ST WEEHI,
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Table 8. Comparison to Other Studies

CHBHE ARSI B ASESIX| 2002;20(1):53~61

Study (Reference)  RT start Patient number Regimen® LR" (%) DM' (%) DFS' (%) OS" (%)

GITSG

7175 (7) Day 1 46 RT+MF—-MF 1 26 - 56

GITSG

7180 (11) Day 1 95 RT+MF—->MF 17 40 47 54
Day 1 104 RT +5FU~5FU 16 26 52 55

NCCIG

79-47-51 (8) Day 64 104 MF—RT+5FU—-MF 14 29 - 53

NCCTG

86-47-51 (12) Day 64 332 MF/5FU~RT+5FU (BT)—~FM/5FU - 40 53 60
Ddy 64 328 MF/5FU—RT+5FU (PVI') >MF/5FU  — 31 63

70

INT 0114 ‘

(16) Day 57 421 S5FU—RT+5FU—5FU 12 31 62 78
Day 57 425 FL— RT+FL—FL 9 28 68 80
Day 57 426 5FU+LM—-RT+5FU—5FU+LM 13 33 62 79

Present Day 1 151 RT+FL—FL 7 24 69 78

study Day 57 156 FL— RT+FL—FL 6 30 68 78

'3 year data

"bolus infusion
protracted venous infusion

§RT:radio’cherapy, MF : 5FU +methyl-CCNU, FL: 5FU+leucovorin, LV : leucovorin, LM : levamisole
"LR : local recurrence, DM : distant metastasis, DFS : disease free survival, OS : overall survival

o B QF AL ofAz el AugdllA % F 7+ X
ol& Holx okt B e AAE dlEA g d77]
o] AFEF n)Za] BQHS wi(Table 8), GITSG 7175 A
o] WAAAIES) sltanol HE FollME Bzew A
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—— Abstract

Optimal Scheme of Postoperative Chemoradiotherapy in
Rectal Cancer : Phase lll Prospective Randomized Trial

Young Seok Kim, M.D.*, Jong Hoon Kim, M.D.*, Eun Kyung Choi, M.D.*,
Seung Do Ahn, M.D.*, Sang-Wook Lee, M.D.*, Kyoung-Ju Kim, M.D.*,
Je Hwan Lee, M.D.", Jin Cheon Kim, M.D.",

Chang Sik You, M.D.T and Hee Cheol Kim, M.D."

*Department of Radiation Oncology, tinternal Medicing, and *General Surgery, College of Medicine, University of Ulsan

Purpose : To determine the optimal scheme of postoperative chemoradiotherapy in rectal cancer by com-
paring survival, patterns of failure, toxicities in early and late radiotherapy groups using a phase Il ran-
domized prospective clinical trial.

Materials and Methods : From January 1996 to March 1999, 307 patients with curatively resected AJCC
stage Il and Il rectal cancer were assigned randomly to an ‘early (151 patients, arm I or a ‘late (156
patients, arm 1l and were administered combined chemotherapy (5-FU 375 mg/m?day, leucovorin 20 mg/
m2, IV bolus daily, for 3 days with RT, 5 days without RT, 8 cycles with 4 weeks interval) and radiation
therapy (whole pelvis with 45 Gy/25 fractions/> weeks). Patients of arm | received radiation therapy from
day 1 of the first cycle of chemotherapy and those of arm Il from day 57 with a third cycle of chemo-
therapy. The median follow-up period of living patients was 40 months.

Resuits : Of the 307 patients enrolled, fifty patients did not receive scheduled radiation therapy or chemo-
therapy. The overall survival rate and disease free survival rate at 5 years were 78.3% and 68.7% in arm
I, and 78.4% and 67.5% in arm Il. The local recurrence rate was 6.6% and 6.4% (p=0.46) in arms | and
ll, respectively, no significant difference was observed between the distant metastasis rates of the two
arms (23.8% and 29.5%, p=0.16). During radiation therapy, grade 3 diarrhea or more, by the NC! common
toxicity criteria, was observed in 63.0% and 58.2% of the respective arms (p=N.S.), but most were con-
trolled with supportive care. Hematologic toxicity (leukopenia) greater than RTOG grade 2 was found in
only 1.3% and 2.6% of patients in each respective arm.

Conclusion : There was no significant difference in survival, patterns of failure or toxicities between the
early and late radiation therapy arms. Postoperative adjuvant chemoradiation was found to be a relatively
safe treatment but higher compliance is needed.

Key Words : Rectal cancer, Radiation therapy, Chemotherapy, Phase lll clinical trial
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