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W E A RTUREEF SRR TESEHETBERARN 1(ABCB) AR 2 &KL5 % F b 2 0Bk Bi (AC) B4
AT T B2 b IR, IR RO AR R, Ty ok AR AR R 2012 — 2015 3 ACBRAAL YT 49 SUMLSE B % 2184, KR B Atk -
PRl b B B K JE % A HHFE34T ABCBL 2677G>T/A 3435C>T A B % At # R EH REF8 AR TIK RS 8.
AEMFERA LS ACEKRAALST BT s ™ & P m it VR e A8 5, 5F R R % 0 iF 8 © 03 547 P A 2 B, V% 69 e e B
F, AR2I8HIEEEE T REE ST PSSR Y EGE 1704, B 78.0% ., ABCB1 2677TG>T/AKL K % Ak ¥ ,GT &
GAAFA TT. TA S AA LB R GG A B A A2 ™ F bk dm LR, Y JE P 69 5 31 % 5 %) 4 80.6% .86.2% .60.0% , £ 5+ A it
2 &L (P<<0.05); ABCB1 3435C>T AR % &AM P, TT.CT A CC A& B & f& = & WPk 2 I, V5% 7 68 - 90 5 5 A 4 86.4% .
78.4% 72.1% , 2 F X4t F HE L (P>0.05) . B H o) R AR B4 R B5K-T % ABCB1 2677TG>T/A K H % A5 =& Pt
R A48 % (P<<0.05) , B ABCBI1 2677G>T/A A& B % &M% 7 Mk dm B0 o 5 49 T B & [ PL B P =3.875,95% E A5 X 4]
(1.555,9.922),P=0.008], % #:ABCB1 2677TG>T/A LK % A TH L5 SUIRJE & F ACIRAALIT AT 8™ & WPk 4m o, b 92 K
a3 Ay %
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Association between ABCB1 Gene Polymorphisms and Chemotherapy-induced Severe Neutropenia in Pa-
tients with Breast Cancer

FU Zhengchuan, QIAN Fang, YANG Xuhuan, GONG Suhong, CHENG Shuguang, LIU Sihai(Dept. of Oncolo-
gy, Central Hospital of Zaozhuang Mining Group, Shandong Zaozhuang 277000, China)

ABSTRACT OBIJECTIVE: To discuss the association between ABCB1 gene polymorphisms and adriamycin and cyclophospha-
mide (AC) combined with chemotherapy-induced severe neutropenia in patients with breast cancer. METHODS: 218 breast cancer
patients receiving AC combined with chemotherapy were selected from our hospital during 2012-2015; PCR-RFLP was used to de-
tect polymorphisms of ABCB1 2677G>T/A and 3435C>T. The associated between different age, BMI, clinical stages genotypes,
etc and AC combined with chemotherapy-induced severe neutropenia were investigated, and risk factors of neutropenia were ana-
lyzed by multivariate logistic regression. RESULTS: Among 218 breast cancer patients, 170 patients suffered from severe neutrope-
nia, accounting for 78.0% . Among ABCBI1 2677G>T/A polymorphisms, distribution frequency of GT or GA genotype, TT, TA
or AA genotype, GG genotype in severe neutropenia were 80.6% , 86.2% and 60.0% , with statistical significance (P<<0.05).
Among ABCB1 3435C>T polymorphisms, distribution frequency of TT, CT and CC genotype in severe neutropenia were 86.4% ,
78.4% and 72.7% , there was no statistical significance (P>0.05). AST and ABCB1 2677G>T/A polymorphisms were correlated
with severe neutropenia (P<<0.05), and ABCB1 2677G>T/A polymorphism was a strong predictor of neutropenia [OR=3.875,
95% CI1(1.555,9.922) , P=0.008]. CONCLUSIONS: ABCB1 2677>T/A polymorphisms may be aggravate AC combined with che-
motherapy-induced neutropenia in patients with breast cancer.
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1.1 KRB R

PEFE 20124F 7 ] —20154F 12 F TR B s BHAYT 1Y FLAR
i SR E 218 40, S Lo AR 51~T72 % T AR (B3.7 +
12.1) %, B (157.1 £ 15.4)em, 145 & (54.0 £ 10.4)kg.

1.2 WMASHERTRE

IRAPRUE : (1) L BV B2 2 012 R FLIE ; (2) R
ACHAAIT ; (3) EAEIR =20 & 5 (4) AR UMELL (East-
ern cooperative oncology group, ECOG) {4 fE 1% W PF43: 0~1
435 (5) BB B B0 i I 3 B T e (i 4 =3 % 10°
LY, /PRI =100x10° L™, K45 iR % 2§ <<100 TU/L,
VAR 5% i << 100 TU/L, S IHET 2 <2 mg/dl, I WLEF /K- <
L5 mg/dl) . HERRbRIE: (DN HZ R EA SR EE; (2)
MR FH o ) ) s R BB (3) A A R G R al™
FOREA Y B
1.3 FAR

BE R ACH ALY S HER R 2 F2 A (KRR
Pfizer Italia S.r.L./A ], {FWHIES : EZ5#E7 H20130186, #i4% : 10
mg)60 mg/m’,ivgtt, qd; 7 F IR IERE Gl AL AR I 2578 BRA
] HEMESCS - [ 25 15 H22022233, HLAS - 0.1 g) 600 mg/m®,
ivgtt,qdo 3 A LAMEST RN, Hayr 8 4N I .

1.4 PRI R D E R RE

A IT I LT 2 55 B I g AR A AN B R A v
(CTCAE) HEAT43 9™, R 4t 3 e f S B A A, th
A Gy AR B RE R SR, " R A R R S
SBFEALTT T SCBREI 43 GO T~ IV 2%, rb Mo 24 26 X
<1x10° L' HvPoRn 2 B i 25 1 1Ak R0 S i B
AR R A B4
1.5 ABCB1EE &4 & 5 e

TEBE RS R, SR L33 9 41 DNA SR UR 7] £ (b
TR E RS A B H , FS- . QlAamp DNA Blood Kits) A
FEE A L AN P 43 2 R 4 DNA 38 e 5845 il 4 - B A
R B K 22451 (PCR-RFLP) 234, Bt ABCB1 2677G>T/
A (Ala839Ser, Thr) 1 rs20325282 1 3435C>T 1 rs1045642 fi7
MRS HAR 2677TG>T/A RN Z8MA 3RS B G. T/
A, B RAAEMEAE .

PL100 ng/pl FEPRIZH 1wl BEAR 451 BE 5 T 1Y) 10xPCR 2%
W 2.5 Wl JINZE PCR VA R (25 pl) H, PR 5 U/ul rTagDNA
B4 TF0.125 ul . 2.5 mmol/L Dntp 2 pl 5 10 mmol/L 4 #4514
(WFE DAL plIRE) P34, P 14494 CHIAEM: 3 min,

94 CAEME 155,55 CCIB A 30 s,72 CHEA 30 5,72 CTAEN 10
min, HEHEAT 35 ANEIR . PG T AN T 4 2% Sl
Jig Yk B M . BU10 U/ul Rsal i 0.25 pl, 10xRsal 2% 4P 2.0 ul
KB 10 wl, iNAEE K Z 20 ul, F 37 CAGAHFIUE 2 h,
G710 10 pl B 2.5 % SRR EGERE b vk, TEEAMT N AT
FEH RS
R1 PCR¥ S|
Tab 1 PCR amplification primer

B 514

2677G>T/A i : 5“TACCCATCTCGAAAAGAAGTTAAGG-3'
T S“-TTTAGTTTGACTCACCTTCCCG-3
3435C>T [if:5“TGCTGGTCCTGAAGTTGATCTGTGAAC-3'

Tl S“ACATTAGGCAGTGATTCGATGAAGGCA-3'

1.6 FitZEFHE

K JH SPSS 18.0 Ge it F A AT G it 24 o Hr o S AR L)
¥+ 5 #4100 H % R A Shapiroe-Wilk #6556 ; 23 2648 1 ) &
(% )FR , 18] LRy ki s R 22 JeiZ 48 A 4™ g2 vh
PR AR M RE R FER  & , P<0.05 NZESASH 43 X,
2 R
2.1 BEHELRSMT

218l B Ak . JLAG HH ABCB1 2677G>T/A & [
A6 Fl, GG ILHAY, GT o, GA JEH Y, TT  TA 5 AA JER A
A3 7 55K 45 B K 20.6% (45/218) . 49.5% (108/218) 1 29.8%
(65/218) ; JLAf: i 3435C>T £ [ A 3 Fr, CC.CT M1 TT 2 [K 11
B8 A0 A1 4528 45 1 ol 35.3% (77/218) . 44.5% (97/218) #120.2%
(44/218) o LA AC #EA75 B ALY T I R B L 173491, 15 79.4 % 5 ilt
TR BRI TR R AL 4561, 15 20.6% . WER 24K PR
RN T B A= TR T2 A PP SR 3 1 81 43301 K 63.8%
51.8% F1137.6% . Shapiroe-Wilk 6 56 &% y* ¥ 56 45 1 it /%, AB-
CB1 45 Jk [H 70 /B 3 BL 2R AR AR 4 (R] b g, 22 R LG X
(P>0.05), ABCBI1 3 [H 437 8 35 FELR I R FRAE L 3% 2, 5255
R WFR S,
2.2 BRI AR /D EEE ABCBL EFE 5%

TE 218 B FLIME L E P, ACE AT T Ey™ B (I~ 1V
JEE ) v 4 JIE sk /D i 1 iR B AL 170 4, (Y 78.0% . ABCBL
2677G>T/AFEIRNZENER, GG HE MY, GT 5 GA JE[H B, TT,
TA 5% AA FE R R 8 35 £ ™ 5 H PR A a2 i 1) 4610550931 R
27,8756 i, 2% FL [ 784 43 47 531 % 43 il Ry 60.0% . 80.6% Fll
86.2% , ' Fu K 25 R, = H MY 22 R Gt L (P=

R2 ABCBIERSEBEELIGRFFE(xts)
Tab 2 Baseline clinical characteristics of patients with different ABCB1 genotypes(Xx+s)

}bf‘ s 2677G>T/A 3435C>T
R - GG(n=45)  GTHGA(=108)  TT.TAHAA(n=65) P cC(n=71) CT(n=97) TT (n=44) P
A 537+12.1 522+11.4 539+11.7 54.4+10.4 0.641 529+10.6  544%114  53.8+11.0 0.719
Y, om 157.1+15.4 157.9+73 156.3£6.5 157.8+6.8 0307 157.6+6.7  155.0+6.8  158.6+64  0.190
hRR kg 54.0+10.4 56.7+9.5 549495 53.0+84 0.566 552+84 5554103 535479 0715
3777, (%) 0.153 0.265
by 173(79.4) 31(68.9) 85(78.7) 57(87.7) 55(71.4) 80(82.5) 38(86.4)
ALy 45(20.6) 14(31.1) 23(21.3) 8(12.3) 22(28.6) 17(17.5) 6(13.6)
I R 2340, 1 (9% ) 0.503 0.418
I 48(22.0) 9(20.0) 28(25.9) 11(16.9) 14(18.2) 23(23.7) 11(25.0)
Ia 94(43.1) 22(48.9) 42(38.9) 30(46.2) 34(44.2) 43(44.3) 17(38.6)
b 43(19.7) 7(15.5) 22(20.4) 14(21.5) 17(22.1) 18(18.6) 8(18.2)
Ma 14(6.4) 2(44) 7(6.5) 5(7.7) 6(7.8) 3(3.1) 5(11.4)
b 9(4.1) 2(4.4) 4(3.7) 3(4.6) 3(3.9) 6(6.2) 0(0)
e 10(4.7) 3(6.7) 5(4.6) 2(3.1) 3(3.9) 4(4.1) 3(6.8)
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&3 ABCBlERES B EEEL LW EFE(XEs)
Tab 3 Baseline laboratory characteristics of patients with different ABCB1 genotypes(x+s)

- m ‘ 2677G>T/A ‘ 3435C>T

GG(n=45) GTHGA(n=108) TT.TAEAA(n=65) P cc(n=71) CT(r=97) TT(n=44) P
M4, x 10° L 579+157  553+137 580+1.74 5794138 0.503  5.65+149 597+1.73 5.62+127 0.743
RN, x 107 L 3651127 3474122 3.73+1.32 3.66+1.24 0.539  3.59+1.18  379+130 347+1.13 0.686
WM R Z K, (% ) 0.848 0.996
PR 139(63.8) 29(64.4) 67(62.0) 43(66.2) 49(63.6) 62(63.9) 28(63.6)
FR 79(36.2) 16(35.6) 41(38.0) 22(33.8) 28(36.4) 35(36.1) 16(36.4)
MR Z IR (%) 0.910 0.812
PR 113(51.8) 25(55.6) 55(50.9) 33(50.8) 40(51.9) 52(53.6) 21(47.7)
BRI 105(48.2) 20(44.4) 53(49.1) 32(49.2) 37(48.1) 45(46.4) 23(52.3)
ANFER KA FZIK, 5% ) 0.485 0.985
PR 82(37.6) 16(35.6 37(34.3) 29(44.6) 29(37.7) 37(38.1) 16(36.4)
FH 136(62.4)  29(64.4) 71(65.7) 36(55.4) 48(62.3) 60(61.9) 28(63.6)

0.032) , Ui BT P 2 s/ 5 ABCB1 2677G>T/A JE N 278
Mg —E WA . A4 E) P EL AR A SR T i, TT . TA 5 AA
LA S GG AT, GT 8 GA RN M 5 GG RL P A oA, H:
I ARATRIAN N 25 B i 2 L (P 4351124 0.002.,0.007) , TT,
TA 5 AA FE[N 5 GT 2l GA FER Fo A&, HOM s [a] i 22 5
TG 243 L (P=0.346) . 3435 C>TIHEZ AP, CCHHA
B CT FEDR A 55 TT 35 R B 3 2™ 5 A Mok 20 e ek AR 1 491
o3y h 56 .76 38 4], A3 AAT RSN 72.7% [ 78.4%F186.4% ,

FRGEREE IR, = 0] 25 5 e GE T 2F R L (P=0.380) , i1
PR A T BB 3435 C>THE L AT,
2.3 FEERMRIARREE R E R REHEREE ST

SR FH 7 6 58 k77 i R e 40 e D FR 3 R TR AR 2E
fribks, AU S LA R A A B 2 . S5 oR, B
A R AR PR L Z K B H: ABCBI 2677G>T/A JEN £ 45
P 5 7 R 2 R AR DG (P<<0.05) o T EE R
AR E R AN R AR A AR S AT LR 4.

F4 FEERERERR D ESE R EFHER A X E S5 (%))

Tab 4 Relationship analysis of different characteristics of severe neutropenia patients[cases( %) |

RERHE no JEEAER AR E , 6(% ) P AR no PEEPERANIRAE , 61 ( %) P
A, % 0.690 ML, g/dl 0.298
=60 66 52(78.8) =13 110 88(80.0)
<60 152 116(76.3) <13 108 80(74.1)
IR BEFEEU(BMI) , kg/m? 0.082 T/, x 10° L 0.711
=25 40 35(87.5) =228 114 89(78.1)
<25 178 133(74.7) <228 104 79(76.0)
I 4340 0.225 RAHREL =M, u/L 0.011
I 48 32(66.7) =17 145 105(72.4)
Ma 94 78(83.0) <17 73 64(87.7)
b 43 32(74.4) ARG A, U/L 0.200
Ia 14 12(85.7) =14 125 93(74.4)
b 9 9(100) <14 93 76(81.7)
Me 10 4(40.0) ABCBI 2677G>T/A <0.001
F4IiE, x 10° L 0.063 GG 45 27(60.0)
>5.66 110 79(71.8) GTEH GA 108 87(80.6)
<5.66 108 89(82.4) TT.TAHAA 65 56(86.2)
PR, x 100 L 0.074 ABCBI 3435C>T 0.144
=35 111 80(72.1) cC 77 56(72.7)
<35 107 88(82.2) CT 97 76(78.4)
TT 44 38(86.4)

24 FEEHRRERENMENEREZS T

LIt A HrAS %, ABCB1 2677G>T/A %K £
A PE R LRI B AC A b7 0™ 5 A Mk 41 it s/ Y
e B R 25 [ Fo 18 e (OR) =3.875, 95% & 1% X 8] (CI) (1.555,
9.922), P=0.008], Ifii i 3% BMI ., [ 41 3155 . FP s 20 i -4k
B AR KA RS 25 (P>0.05) . f“H
P A IR 119 6 PR 2 4 BT L2 5.
3 it

LR S e S P e R A S B g T AT R F LR
FELRAIRIT N BBy i, v B SRR AR R I AE TR SO 1)
AR LR R A R AR ALy ST
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Tab 5 Risk factor analysis of severe neutropenia
ity OR 95%Cl P
ABCBI 2677G>T/A 3.875 (1.555,9.922) 0.008
BMI=25 kg/m’ 3.282 (0.936,12.290) 0.104
14Hf<5.66 x 10° L™ 1.628 (0.549,5.374) 0.622
R <3.5x 10" L 1.817 (0.599,6.099) 0.514
RAG BRI AM<17 U/L 2.627 (1.022,7.055) 0.086

B WO A A A AR R i T R R
] B4 B R B e kA A TR R AT I B B R A 2 W
BRI . ABFFEHT 17755 B kL 20 s i

China Pharmacy 2016 Vol. 27 No. 17 - 2307 -



535 ABCB1 5t A 2 38 M 0 AH ¢ %, 374 T ABCB1 2677
G>T/Af13435 C>T 3N £ 50E 57T B3 ACEA1LyT
SISO B DA b e ks 4R s D E AR DG . 20038 4 815
3B, ABCB1 2677 G>T/A JE [F 22 25 42 7™ 3 v bz 41
DIAEWFIE R, (R (AR IS PRSI JLE PR 4 JEk
A4 BMI Y 5407 T B0™ 5 A kL A s R AT e
HARIX G ] EAEANIT P R T — A, (Ml o £ 02
10 43 B, 30 TR (R 3% 3 5 7 i w24 e 2 E TG
X AHFFELERFP], ABCB1 2677 G>T/A JLH £ 44 5™
TP RN I B OGS RR I A AN Bk
A, 7 EE R AN IR D RS A 14821~ ABCBL 2677
AR A FE R [OR=3.875,959%CI(1.555,9.922)], Kk, A kL
T HAM SR 2, ABCB1 2677 3t [F £ 251 A8 58 I H 0 (b7
5 B R AN I EE . A 218 Bl v, M
r 40 e U/ RE 1) B E 9] R 78.0% |, 1 Eiermann W 254 %
AC J5 Z23697 LI ) TG R 2R B, ™ 31 v PR 2 i
T 1 SRS F A 38 % o TR, LA SCHRTIESE , HE Rl AR A
Fl N ABCB1 2677 LRl 2251 (G048 A SF (5L R A7 78 i 25
[ 22 50 ST BEAT B A AR AN ()i [ 7 2 R 2 ik
RERIEFRNZES
4 ABCB1 #ia 1AM ABCB1 2K HAA 250k, B iliEd
105 fl ABCB1 HUZ TR 281 o ALK SEFE N Z 8 M v, AT
I¥ I 2 A A S, ST 21 1 ABCBL 2677G>T/A
JEP Z SRS B 26t 3435C>T L[ 2 A M: . A9 45
RN, RS TT R AR Ll CC R A AL R (H ™ &
rp MR 20 8D 5 3435C>T JE[F £ 2 22 8] 9 0 B M
k. ABCBI 3435C>T 3 H LB R—MITERRAE , A 45|
AR AR, Lal S VST IR, 75 267T7TG>T/A REH £
BB E D, AL (AAS TT R B EA R SN E 5
L LI %, ABCB1 2677 2% 5356 K AT R HL G 4 v 1O 56 a8 o F
o PG, ABCB1 2677 JE IR A8 5 7] 9/ 22 22 be B2 DN Ok
i, SO R v R R, AT S 0 ML YA 2 7 o
MR AR WA —E M RR . &5, AL >
50 % B2t B EAE I F SRS BOAE JG BE0E 98 R L T IR AR
i, ISR R MR 3 ABCBL R[N 2 51 5= &
VAL AR IR RE AR S . HK, ABCBL 2677G>T/A LR £
A ) 7L MR i R AT T R A T LA A B, e
H— 5T
RUME 2 AN AC A ARy 7 BT £ Hh A 240 A ek
A E GBS P-BE B 1 7 ABCB 3 R 2 25 VA7 AR — 22 B A 5%
T, IEAT RN 22 22 LU R AE AR 9 245 3l A R AT ; e A8 ™ B P i
r 20 Lk /i 114 JRURS: 38 T B A E ABCB1 2677G>T/A 3t
ISEZ e
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