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The Clinical Outcomes of CRC Patients Received Capecitabine Based
on Adjuvant Chemotherapy and the Corresponding Pharmacogenomics

Analysis
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Abstract: [ Objective | To investigate the clinical outcomes of CRC patients received Capecitabine based ad-
juvant chemotherapy and the corresponding pharmacogenomics analysis.[ Methods ] 176 patients with colorec-
tal cancer who underwent surgical treatment and received capecitabine based adjuvant chemotherapy were in-
cluded in this study. Peripheral blood and the postoperative tissue specimen of the CRC patients were collect-
ed for the genotyping of polymorphism and mRNA expression of kinase insert domain receptor(KDR), respec-
tively. The correlation of the polymorphism genotypes and other variables was analyzed by logistic regression
model. The univariate analysis of genotypes and prognosis was carried out by Kaplan-Meier survival analysis,
and multivariate were adjusted by Cox regression analysis.[ Results] The median disease-free survival(mDFS)
of the 176 CRC patients was 4.1 years,and the median overall survival (mOS) was 5.2 years. In terms of the
pharmacogenomics analysis, the prevalence of 4397T>C in KDR among the study population were as follows:
TT genotype 95 cases(53.98%),TC genotype 70 cases(39.77%),CC genotype 11 cases(6.25%),minor allele frequency
of 4397T>C was 0.26. The distribution of three genotypes in accordance with Hardy-Weinberg Equilibrium(P=
0.690). There were no statistical differences in the distribution of the genotypes in baseline clinical data. The
survival analysis of patients with different genotypes found that the mDFS of patients with C allele carriers
and wild type TT genotype was 4.4 and 3.2 years (P=0.012). The mOS of the two genotypes were 5.2 and 4.0
years (P=0.007).Adjusted in multivariate Cox regression analysis for OS,TC/CC genotype was an independent
factor for OS (HR=0.55,P=0.011). Additionally,of the 79 postoperative tissue specimens,gene expression
analysis was conducted. And the results show that the expression of KDR in cancer tissues of the patients
with TC/CC genotypes were significantly lower than those of the wild type TT genotype patients (P<0.001).
[Conclusion] The polymorphism 4397T>C of KDR may influence the prognosis of CRC patients by affecting
the mRNA expression of KDR.
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ZE H 9 (colorectal cancer, CRC) 7E 3 [E 43 455
K2 37.5 5 BAESET R 12 19.1 J11Y, AR
R, Ok B2 1Y AN [ VR HIFE SR 2590 45 CRC BB
K TG e, HEFWR T EZH LR
i AN TR B ALY U, 5 T IDEA BFSE B9
NAL,2018 4E55 1 it NCCN 48 5 % FIK 7 T 1 25 1
FEHMERE 3 A R 15 e I & B VD A B0 A Sl B Ay
Jy 223

e g ) L ) B0 A A ke T e 20 L O A AN
(7] B9 0l 7B A B0 A PR A, A PN B A A
¥ (vascular endothelial growth factor, VEGF) J& fix
AR AN MLAT 22 53 43R, 2 AR R AL X
Z A& (kinase insert domain receptor, KDR) 453 i 1 Fl
VEGF #54, JL[al e i M8 B b 55 i s 2R,
W58 % B KDR Z &2 Al VEGF 45 & fE 71 fc it & 4%
G ALk e T A, TR IR ) T S A B B
FERBUTESS B 8 g AR/ B i g b AR B
BRI

KDR 3R T YAk 412, 15 T 30 140
T, HAEABRZHNZEM, TEAF AR

A2 176 4] 835 %R Table 1, A2 85 7
SRS 54 % (23~78), Bk 112 ] (63.64% ) ,ECOG ¥
530 43 108 191 (61.36%) , 25 I ¥ R B W 9 K& 5 93 )
109 1 F0 67 o, b o Ak Hh A R 122 1)
(69.32%) , I PR 43399 11 191 46 51 139 130 51, % B
FRIT - B2 52 R B Al U B 2 5 B AT R 55 ), R B
IR G BV RN Bh AT A 121 B,

1.2 mBEEAEERERSE

IR YT AR A R E AN R I RE AR 2 4ml, H
AT B N 4] DNA , 2 )5 T-20°CH- 77,
02 4397 T>C(rs2071559) 07 5. 19 R iiF PCR 5|
Y, BS540 .5'-TCACTAGGGCTCTTCGTTGG-3,
TSI A 5" -AGGGTATTTTGTTTGGCCAGT-3" ,
P R Bl 196bp, dE ik BRIV R B E 2 S TR
4 W 8% )2 V. (polymerase chain reaction-restriction
fragment length polymorphism, PCR-RFLP) J5 i X %
LR AT HE A 3 AL, i BIES R 2 T 10%
(YRR A 22 /D A3 BT — TR D SR i CR AR A AS 75 G |, 3
GYFEAS 11 43 0 25 L3 ok I R AT IR

Table 1 Comparison of baseline characteristics of 176 CRC

patients according to 4397 T>C genotype status

KDR )25t S0 5 Ak 25 o iFoT
KB 4397 T>C AL 5 FS 5 IR 988 A9 358 1 s

4397 T>C genotypes

Total

Characteristics (n=176,%) TT TC/CC P

WEAROCT S JAh TR R R A iz A A (n=95) (n=81)
B EHE 7 I NSCLC B #485 Z S A Age(years) 54(23~78) 54(23~75) 54(25~78) 0.755
S TR AR RE (B 5, AR gE B fE Gender
¥Rt KDR 318 4397T>C fir it Rz Male 112(63.64) 60(63.16) 52(64.20) .o
B A Sy SR (L5 () CRC M %y iy Female 64(36.36) 35(36.84) 29(35.80)
BN, IR B TR e, OO0 s

0 108(6136) S8(61.05) 5061.73)

. . 1~2 68(38.64) 37(38.95) 31(38.27)

1 ﬁ * q’ 5 75. ;Z-E Tumor location

Colon cancer 109(61.93) 59(62.11) 50(61.73)
1.1 —fgaER Rectal cancer 67(38.07) 36(37.89) 31(38.27)

ARTHF5E A ] R 'l@ﬁ*ﬁ , A4l 2010 4 1 Tumor differentiation
J 2 2017 4F 6 F 7 B 1 S e h e Well Q) 2L eR)
% ARV IATE I CRC % 176 ], A mtermediate 122(69.32) 66(69.47) 56(69.14) 0.877
AR 218 % BCOG 0-2 5 e T Hee0 - 0an - SOAT
. T N . Staging

*‘tﬂ %\Hf\k}?%%fh‘ {m_iﬁf@ & ﬁﬁj I 4606.14) 2502631) 212593)
?ﬁﬁ ° ﬁH"*‘*’ﬁE : /ﬁﬁ% ri?’?g rék'““m 5 n f I} 130(73.86) 70(73.69) 60(70.07)
At CRC ZR A 1R RUTIE A, ERMPIL Adjuvant chemotherapy regimens
RN EEAT I (overall survival ,08) , IREHE apecitabine 55(31.25) 30(31.58) 25(30.86)
FA RN TR AATH (disease free sur- oo citabine plus Oxaliplatin 121(68.75)  65(68.42) 56(69.14)

vival ,DFS) .
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ECOG : Eastern Cooperative Oncology Group
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1.3 ALHAKER KDR RiEDH

TR A R e SR g 051 R A DD R (0 45 B R
HARRA i 20 SUVb5 A e T S AR 32 i Ak T o e &
PN T9 BIRJGEA LA, WAIRAE . J5 H Trizol
I AT RNA $R L, P4k 22380 5% 8 cDNA 47
KDR B A KFE, FiEsI9h .5~ ATGCA-
GAGCAAGGTGCTGC-3', FliF51 ¥4 .5’ - TTAAAC-
AGGAGGAGAGCTCAGTG-3' , S} 5 # PCR I {4
Z W1 F .SYBN Premix Ex Tag % # 10ul,KDR F
primer (20pM) 0.2ul,KDR R primer (20pnM) 0.2pul,
ddH,0 7.6pl,cDNA2pl, 2 I A& & B3t 20ul, 2 )5
1% (K real-time PCR X #8#:17 KDR mRNA £k
SCH ,GAPDH mRNA £ ik1E A2, KDR mRNA
FH AR XS /2 ik 27220 YT,
1.4 Sit=4bE

F HI SPSS22.0 #E47 (IBM, Armonk ,NY) 48 11 43
BT o 2 K58 70 BT 22 285 P A6 0 56 PR 0 AR 2 75 5 45 I
TRAA S T 7F FE L RGO 2 v | B 9 48 1 R
4397 T>C v s A ] 3 PR 1 43 A SR 2 A 36 o
Fisher A5 80K 50, 4 2280 1 48 5 A1 4397T>C i A
[Fi] 5 P51 78U 79 3 A7 R T AE 246 49 9 Mann-Whitney U
(PI4E]) ke, Lt Stata 14.0 221 Kaplan-Meier
2R LA R L R AR 3 DFS i OS Y25 5%, i<k
[] 71 2 S5 POV RUOBR A 30 64T LS . DFS Oy SB35 58 1
TR B 2 & s JE TR ], 0S AATF
0y T A I [ 1) 58 5 DA Ao 52 PR A T B A I
— KBTS, AR 5 A BT, 6 OS A

2.2 KDR &M@ 4397 T>C fi 53t B EFE M

F R RAF AT CC BB I A/ (11 1),
JE IR U 23 B HoRE CC LA TC B 491, 46 81
B, FEEEXT DFS (AR 0 2w, diFigure 1 7w,
PEAT C SR FE R () TC/CC Y g 3 Ay A= U TT A
H 1) mDFS 4300k 4.4 51 3.2 4 2 S AH G E
X (P=0.012),

U Figure 2 /R, TC/CC BIFN TT 4 3 ) mOS
SR 52 40 4, ZRASITFE X (P=
0.007), Cox KBS Eb il B A 25 5L i 7R, 4397 T>C A o5,
X OS 37 15 2 ARSRAEAE (HR=0.55,P=0.011) ,
HAl AT Geit2 2 LR A8 R Y (HR=1.31,P=0.021)
ECOG ¥4 (HR=2.21,P=0.005) . J}iJgi 433 (HR=2.88,
P=0.003) Fllk A& 1Ly7 (HR=2.33,P=0.015), UL Table 2,

1.00
g 0.75F
E
(% 0.50

0.25]

0 2 4 6
DFS(years)
Figure 1 Disease free survival of the 176 CRC patients
according to KDR 4397 T>C status

Table 2 Multivariate Cox regression analysis for OS according

to baseline characteristics and polymorphism

K Cox WU RS TS LR B E#% Characteristics n HR(95%CI) df 2
S SRR Y e TE WA AE B 2 2 i, P0.05 e
i e g 2 2 <54 85 1(reference) 1 0.021
NZEFAGIFR I =54 91  1.31(0.99~1.78) '
ECOG score
2 g:l: 0 108 1 (reference)
H % 1~2 68  2.21(1.31~3.54) ! 0.005
Staging
2.1 4397 T>C AL m ERE A BIER I 46 1 (reference) <0.001
4397 T>C {7 AR FE 4070 TT 2 95 5 I 130 2.88(1.76~4.35)
(53.98%) ,TC 1 70 i (39.77%),CC % 11 Adiuvant chemotherapy regimens
. . Capecitabine 55 1(reference) ] 0.015
11(6.25%) , /N FALEE IR 0.26,3 Fl' () ecitabine plus Oxaliplatin 121 2.33(1.54~3.65) :
e [N RO A BUR AT A Wl B A A A5 (P= KDR 4397 T>C
0.690), Pifii S AE LA IGIKVER A9 h Aty IO 05 lleference) oo

i, HBUG 2% S0 e 2 Tk LG

81  0.55(0.21~1.03)

ECOG :Eastern Cooperative Oncology Group,HR:Hazard Ratio,Cl:Confidence Inter-

fitt . W Table 1,
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2.3 KDR E[A 4397 T>C i &3t KDR & E mRNA
RiEM G

79 g LR A B TT A9 43 ], TC 59 31 61,
CC AU 5 1] | = Fofr 5 PR 78U 2 A3 R A 6 1 VR AP A% T
7 (P=0.852) ., ¥ CC BIFI TC B4, 331 36 #4179
191 K8 A BN [) B DR 5 A 1) L 2 TR %8 BE DL Table 3.
TC/CC PR 7Y g A 87 AR ) TT BB 4l
R4 KDR mRNA 57K - i 3 B AIK (P<0.001)
(W Figure 3). 7340, A 6158 L KDR mRNA #ikK
S S A Ry K R R R R IR AR A
KDR mRNA & #& ik B & X PR IR B H 1 0S A
ARz BaR, H2E5 808 L (P=0.085)
(Figure 4),

3o

% B KDR %: X 4397 T>C fi /5 TC/CC FE K A
() B R R T B A R TT R R B HA 881 08,
JfiE 2 79 B AbR AR KDR 5 mRNA 57K
A3 T R B A S5 AN ) B 3 R AR mRNA Rk

1.00

0.75

Survival(%)

0.50

0.25

0S(Years)

Figure 2 Overall survival of the 176 CRC patients
according to KDR 4397 T>C status

8r
P<0.001

TT(N=43)

Relative KDR mRNA expression

TC/CC(N=36)

Figure 3 Relative KDR mRNA expression according
to KDR 4397 T>C status

KB 25 5, 4397 T>C {ii Table 3 Comparison of baseline characteristics of 79 CRC patients(postoperative

MR EEGE I %2 M KDR Y

tissue specimen subgroup) according to 4397 T>C genotype status

mRNA LR T RE TG,

4397 T>C genotypes(% )

Total

- Characteristics (n=79, %) TT TC/CC P
A 5T 25 FE A Dong %5 10 BA i (n=43) (n=36)
PR 45 R FEA — B MBI BFSE Age(years) 56 (25~69) 55 (30~69) 56 (25~61) 0.411
WA T 408 412 F RYI Y CRC Gender
N Male 49 (62.03) 27 (62.79) 22 (61.11) 0.878
4k i 5
BT «n%% 1 4397 T>C {i“‘: A pemale 30 (37.97) 16 37.21) 14 (38.89)
ARJG CRC BARMEZ K WAL o BCOG score
D1, AR RBMIEIES 0 51(6456) 28(65.12) 23(6389)
Paré-Brunet 25 ST GE R5, 12 28 (35.44)  15(34.8%) 13 (36.11)
— Tumor location

i 53 Y o SN
1‘% WFFEAA 172 ) 552 0 R4 Colon cancer 46 (58.23) 25 (58.14)  21(58.33) .
N HERIALTT B CRC B %5 Rectal cancer 33 (41.77) 18 41.86) 15 41.67)
KRB TC/CC JE K A7) BB il J5  Staging
BAF NS ABAT R B SE 4397 T> ]]]11 192405) 10/2326)  9(25.00) .,

, e s . 60 (75.95) 33 (76.74) 27 (75.00
C A B RN RO PR A E) | 7293 280 27 (00)

N . juvant chemotherapy regimens

T 0.5, AP H HA 0.26, X8 Capecitabine 25(3165) 13(30.23) 123333
PRI T 4397 T>C {37 )% Capecitabine plus Oxaliplatin 54 (68.35) 30 (69.77) 24 (66.67)

AMEEA BRI 2SS Butkiewicz 5 S 0F 58 =
F N 350 A AT AR DD B 4 A /N 2 il A AR
H, [FRER B 4397 T>C A7 2 7E = &R AHE  fe /s
SR LRI R 0.46, 97 5045 R R W TC/CC 3 K 7Y

1040

YR8 U 22, IX S R ATAIIT I 45 SRAH I ik LE B
FEAE R — B SRR AT BRI &5 D B AR A Y 22 5
Pl i 25 5 LA B SE N A BUREA B A — BS54 e
Sedn] DLEAE KDR # FH 97 A sl i 1, 2 17 i

iy B 2 25 2019 SR % 25 5% 12



1.00 P=0.085
KDR low expression(n=39)
0.75
=
B
I
2
050
KDR high expression(n=40)
0.25 -
I I I
0 2 4 6

Time(years)

Figure 4 Overall survival of the 79 CRC patients
according to KDR mRNA expression status

Az ORI EL R A% 1 5 1 5 RS TR A A AR AE
1T AE bR ik S R A R = A 22 5

T, AR ETE 79 BIA SRR A PR T
4397 T>C 3 5 A1 KDR 3% [H mRNA ik i #H 56
SRR VIEY A A TT AR # KDR 3 mRNA ik
2 B05 o1 KDR 32 (42 F1 VEGF 454 68 ) ik &
VAR SR i R 2 AR R GA K- 78 1 A8 8 A=
AR R R OCEE AR I R, e 4 i
P T 1 KDR 3 R 22 1K 7K S fif H 0 258 50 3 A= 1 1l
CUNITEZ Y L AT

MZ, RS EB T T E CRC AR
KDR £ 1 4397 T>C 7 5 & — A Sz 1Y 0S 52
KWz, (AARFFRWA —E /R, HaMABRD
PEATEANT 3 53 50 VA 101 B0 3 B AT — 6 475 T 75
R, BRI B ST AL T 4 M X 4397 T>C A 5 A i
J 5 R SCHEAT T VPAR [ A KDR 2 mRNA
FIR R LR T A% S TS 25 5 0 4 TR
K, % CRC (835 15 HA — 2 MG R4 5 5 3L,
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