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The Efficacy of UGT1A1 Polymorphism in
Chemoradiation Therapy Using Irinotecan
in Patients with Locally Advanced Rectal
Cancer

Seung Yeop Oh, M.D., Young Bae Kim, M.D.1, Mi Son
Chun, M.D.?, Kwang Wook Suh, M.D.

Departments of Surgery, 'Pathology and Radiation Oncology,
Ajou University School of Medicine, Suwon, Korea

Purpose: Irinotecan (CPT-11) is hydrolyzed to an active
SN-38, which is further detoxicated to SN-38G through
conjugation by uridine diphosphate glucuronosyltran-
sferase Al (UGTIAI) enzymes. There are many reports
that UGTIAI polymorphisms are associated with irino-
tecan related dose-limiting toxicity. The aim of the
present study is to determine whether UGTIAI poly-
morphisms affect individual variations of the toxicity due
to and the tumor response to irinotecan via the alteration
of bioavailability of SN-38 in Korean patients with locally
advanced rectal cancer. Methods: Twenty patients with
locally advanced rectal cancer, who had received surgery
after irinotecan- containing chemoradiation from 2003 to
2006, were enrolled. We analyzed the association of
UGTIAI genotypes with toxicity and tumor response to
chemoradiation therapy. A tumor response was assumed
when a tumor regression grade | or Il was obtained.
Toxicity was graded in accordance with the NCI
common toxicity criteria. Results: The frequence of —
53(TA)s>7 (UGTIAI*28), 211G>A (UGTIAI*6), 686
C>A (UGTIAI*27), —3279T >G (UGTIAI1%60), and —
3156G>A were 25% (5/20), 25% (5/20), 0% (0/20),
55% (11/20), and 20% (4/20), respectively. There were
five grade Il neutropenia and one severe diarrhea.

Patients with UGTIAI*28 and —3156G>A showed
higher complete tumor response rates (40% vs. 6.7%,
P=0.07; 50% vs. 6.3%, P=0.08), but there was no
differences in toxicity and tumor response between res-
ponders and non-responders. Patients with —3279T >G
(UGTIAI%*60) showed a tendency for lower tumor res-
ponse in tumor responders, but there was no statistically
significant difference (P=0.07). Conclusions: This study
suggested that —3279T >G (UGTIAI*60) may be useful
in predicting tumor response of irinotecan. In the future,
further study is warranted using large numbers of cases
to reach statistical significance. ] Korean Soc Colop-
roctol 2007;23:344-349
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Irinotecan (CPT-11) || Wol| 4] carboxyl esterase
Zool] o]l SN-38E I ghxE|o] A3 AEEA 7ee
Zt+=t| o] SN-382 uridine diphosphate glucuronosyl-
transferase (UGTs)o]|&h= & 4ol 93l SN-38 glucur-
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Fol=E ek aela WA X E F 4~65 Fol| 24
A AAlES Allsisiet. BakskshiiaAdx g A A
ARAAZ H7eE 48 TNM W719 75 3 el
Z TNM W75 vlaste] W7]3k4 o 15 3833
o, w3t & ¥ FTF NSEE ZAEAUt w3
e A WAHAAE Sl AL =2FE o] &3l
UGT1A19] & el & direct sequencings AH-g3lo] &
A2 s ckFg. D).

Zok 2T = Mandard %] X33+ TRG (tumor
regression grade)ol] whel ZEs= FFAE} A=

A

o) ofale] Mg Edlw sERew EReli,

TRG 12 ZoFA| 27 S s] 245 79, TRG 2+
2| SN WA, G2 Af2A e o
o121 A%, TRG 3% 4§24 0] ZALHL B
73-%, TRG 4% & GAZ7L Bk g2 A5, T
S 79 4424 gln AL B A9 B
Fohlet

S B F S AAe SATHETS
2 #H7}sledem u]=- NCI (National Cancer Institute
Common Toxicity Criteria (version 2.0, 1999))& A-8-3}
of FAeheleh

DNA F22 10 um F72] 5702] paraffin section.&-
ZRE] QlAamp DNA mini kit (QIAGEN, Hilden,
Germany)E AH-83te] 1o, PCRE o] &3l SFA]
7l % ABI-PRISM Big Dye Terminator version 3.1
(Applied Biosystems, Foster, CA)& A--23}o] fragment
analysisg & o JEF Aleadrt. A2 4L
ABI PRISM 3100 DNA Analyzer (Applied Biosystems,
Foster, CA)& direct sequencing ®* & o]-&3lo] E4

sk

1)

OBt

olHIS =
O O =

20f|ol| 4] FH A7) 2o Ag HAfoZ st & A
HE H7Pt Evbsssler £ & 2 1149004
W71 4aE Bt

TRG 1, 2, 3, 49| HIXx = 77} 34, 6], 69, 3d1 30t
(Table 1).

2) UGT1A1 XA allele BIE

—53(TA)s>7 (UGT1A1%28), 211G>A (UGTIA1%6),
686C>A (UGT1A1%27), -3279T >G (UGT1A1%60), L
gla -3156G> A2 HIEE= 247 25% (5)20), 25%
(5/20), 0% (0/20), 55% (11/20), 20% (4/20)At}. =ZF
J‘ﬂ'(homozygous) UGT1A1*282 il ow UGT1A1%28,
-3279T>G (UGT1A1%60) L2]aL —3156G>A< 20%
(4/20)0l1 4] Zro] EA|s}Ah(Table 2).

3) UGT1A1 FHEAIEHCS| SM 10| A2ty

3% oo AAE Hel A= 14(5%)F L, —3279T
>G (UGT1A1*60)0l1 A P elE H3low, G3 o]
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Table 1. Patients characteristics

Gender (men/women) 17/3
Mean age (range, yr) 57 (23~173)
Mean size (range, cm) 6.6 (2.8~11.0)
Intended irinotecan dosage 150 mg/m2

for each infusion (mg/mz)

Mean total actual dosage (mg/mz) 510 (150~ 1,200)

cTNM stage
IIIb 13
IIc 6
v 1
Chemotherapy cycle
One 1
Two 2
Three and more 17
Operation
APR 4
Hartmann 6
LAR 5
Exenteration 3
Colostomy 2
Tumor regression grade
I 3
I 6
I 6
v 3

Preoperative total bilirubin (mg/dL) 0.69 (0.5~1.1)

APR = abdominoperineal resection; LAR = low anterior
resection.

FTATR AT B 5T 59(25%) 3L -53(TA)e>7
(UGT1A1*28), 211G>A (UGT1Al1*6), -3279T>G
(UGT1A1%60), —3156G > Aol W& FA T 4£Z2] 2}
ol §ldrt 3% o4 FAFHAEZT S —53(TA)s>7
(UGT1A1*28) = —3156G>A 77 A8 (genotype)ol|
21 A7)A) ekgkowm, —-3279T>G (UGT1A1%60)7} $L
= 939 A} F 3dll|A] 3% o] TATHRAETS
Hol X85 485 + gk wbdd -3279T>G
(UGT1A1*60) 5 Z& 117 2] 22} 5 24|04 3% o]
Aol FATFRAETE BIAT X 85E 45 F 9
Atk E3F UGTIAL R4 I ATl A
Aret= FE Aol gldth(Table 2).

4) UGTIAl1 RAUXIEL SLHUSTtol HEY

TRG 1, 2, 3, 49| H1E+= 27 15%, 30%, 30%, 15%
9o, —53(TA)s>- (UGT1A1*28), 211G >A (UGT1A1%6),

Table 2. Association of UGT1A1 with tumor response and

toxicity
Tumor response Neutropenia
No. (TRG I+1D) (>GIID
No. P No. P
UGT1A1*28 0.79 0.13
/- 15 7 (46.7%) 5 (33.3%)
+/— 5 2 (40%) 0
+[+ 0
UGT1A1*6 0.79 0.37
|- 15 7 (46.7%) 3 (20%)
+/— or +/+ 5 2 (40%) 2 (40%)
UGT1A1*60 0.07 0.43
== 9 6 (66.7%) 3 (60%)
+/— 11 3 (27.3%) 2 (40%)
+/+ 0
UGT1A1(-3156) 0.82 0.19
== 16 7 (43.8%) 5 (3L.3%)
+/— 4 2 (50%) 0
+/+ 0

686C>A (UGT1A1*27), UGT1A1%60, L8]3 -3156
G>AQ W& 27k 40%, 40%, 27.3% L2]3L 50%
Atk —3279T>G (UGT1A1*60)S ZE= 3= -3279
T>G (UGT1A1*60)7} §le ZA5Ect 4 HSEE
Hovt EAA Fo9AL 319t27.3% vs. 66.7%,
P=0.07)(Table 2). —53(TA)s>7 (UGT1A1*28)9} —3156
G>A7} & Aol HeEldH oz sbdfslE B
ol Hlge] ¥ =ANE FAH FI4L el
(40% vs. 6.7%, P=0.07; 50% vs. 6.3%, P=0.08).
il &
Irinotecan< A4 223} F9ok 2% Yol 4] hydrol-
ysisZTH g & F3l A3 AlES4 4 SN-38E A
3txlv] AA-el B} topoisomerase- 1] FE7 =&
FTAAE HollA qIzksE A2 =4 wkS-& Hv) 3
AR SN-38-> A4 2H ol % A7 S48 fubsh
53] &3M7]AIe A P SFAIgE EA4o]
g Aoz dEA 97| wiFoll SN-382] thAl= UAHE
o 2 u]$ FQ3slrl SN-382 o] =37, 53] 7l
2 BF3t3 9+ UGT ol 2]l SN-38 glucuronide
(SN-38) 2 tHA}E] 7] wol irinotecan®] k2| 3H2] o] 3|
9} UGT &4&9 §43 xo]E olalgd e 24 irinote-

o

—
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Fig. 1. Three promoter variants (UGT1A1*28, —3156
G>A, —3279G>T) and one exon 1 variant (UGT1A1*
6) were analyzed by fragment analysis.
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T AT &% = = 5 vk FAEeick v
ol Han $"°& UGTIA1*28 ®ol7} = 3hAlol
AUCSN-38G/AUCSN-38 H|:= Y9kA|ut wWol7l gle=
Aol vl s Wl o3t Hol= o 53] F
ZAH3% UGT1A1%280] 3t &l = ¢lo] UGT1A1%282] &
AA F2AAE dFsle AR das A-BAR
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A3 S Holm FHA 779 B¢ F438 HEY
3} sHeo] Z&drta Hasgivh whebA] hetero-
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A3 A ERMSESE H7Fske Wl 9le] UGT1A1+28
1:].50;‘— %%_J,ﬂ_%} 74 og xﬂz}%q_.

211G>A (UGT1A1*%6)2] A3} 58 il it
BaE BAS Sweld 4 uhsA glov), Bl

9] Gilbert %72 o] & ZoE IdHA 9
ok UGTIAI*6= ol A= Ads] Bo] s
w g QIFA = A §lE AR BuE s Qi
Han 579 ool sl Zokelo|A] UGTIA1%62)
W% 7l =7] wFoll irinotecand o] &3 X B AHIE
o|Z3l= dl UGT1A17284 .t} T] F Qe 4319
t}. 2 ol Fol| A= UGT1A1%62} UGT1A1+282] HIE7}
ZA W UGTIA1%280 A= SA1S Holz ¢kgtw
UGTIA1*6E 40%°l4 SAS Bt Zgahe o]
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7} 9= A$E =2 ke 58 W9 o UGTIAL*6
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o] 22 0 7 UGTs?] Hlo| & ¢lato] H3tsl SHo] W
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w] 2w UGTIA1*28-2 —3279T >G (UGT1A1%60) 3
—3156G> A9t AR WS Zhar Qhrke Aol 23]
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frolgt FEAgE ook

H dFqE LA 02 AYE IAES e s
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