EEZEMITEENEGRE REFFIE/RF M
FEX, X FAE, WRF, FRmI, REB, HE, T REGEQERAERES—EEZE, M 350001)

2. BH 48T VKORCI(-1639G/A). CYP2C9*3. CYP4F2(rs2108622)%= CYP2C19%*2 B % A MAe b B8 5 B BEAK
w Rk, ST I EE LB RSRERERA O 0, FE KR 75 B 5T E AL R R, KA HPLC-UV 0l
FHBRE, PCR-RFLP £#itl VKORCI(-1639G/A). CYP2C9*3, CYP4F2(rs2108622)%= CYP2C19*2 3 H 4 A, WAL KA
% A M EARSCRER RN T Hon, BR RERBESREE 0.5~<1.0, 1.0~2.0, >2.0 png-mL~' &, HisRA R FE
SAA 69.23%, 82.6%, 63.41%, BEFHTAHMRE<0S5 pgmL! BHg 48.39%(P<0.05), HALkkKE 0.5~<1.0 pg'mL~!
5>2.0 pg-mL! 6916 SR A L F AL, VKORCI(-1639G/A). CYP2C9*3. CYP4F2(rs2108622)%= CYP2C19%*2 %45 3k B 47 % 4 %)
A 8.65%, 7.35%, 20%, 30%. VKORCI %% AA B, CYP4F2 15,5 CC % B 4 ik A8 B 5-0E 5 3K T AG/GG A CT/TT
A& (P<0.01), T CYP2C9*3, CYP2C19*2 £ WA 2 4 sk MBS SR ER R F £, B AG/GG. CT/TT B A= % £ A
(1A EE, REREFNE0MN G TG 44 B CC B AR (*1/%3)89 £ (P<0.01), W CYP2C19*2 &I WA a5
LERBHFNELRFLEF, I8 VKORCI(-1639G/A). CYP2C9*3. CYP4F2(rs2108622)3 B % AP B F %0 & 31 & & 4
EARGHFFF, B VKORCI(-1639G/A). CYP4F2(rs2108622)3 B % MEL 5 3n B & S ik S L B %
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Effects of Gene Polymorphisms on Warfarin Trough Concentration and Maintenance Dose

XU Jianwen, LIU Yiwei, LIN Rongfang’, HUANG Pinfang, LIN Cuihong, CHEN Hong, WANG Changlian
(Department of Pharmacy, First Affiliated Hospital of Fujian Medical University, Fuzhou 350001, China)

ABSTRACT: OBJECTIVE To investigate the distribution of VKORCI(-1639G/A), CYP2C9*3, CYP4F2(rs2108622) and
CYP2C19%*2 gene polymorphism in China population with atrial fibrillation, and then clarify its effect on Trough concentration
and maintenance dose of warfarin. METHODS Warfarin blood samples were collected from 75 patients with atrial fibrillation,
the trough concentrations were detected by HPLC-UV and genotypes were measured by PCR-RFLP method. The association
between different genotypes on concentration and maintenance dose of warfarin were analyzed. RESULTS Warfarin with
trough concentrations of 0.5-<1.0 pg-mL~!, 1.0-2.0 pg'mL~! and >2.0 pg-mL~! showed higher curative effect(69.23%, 82.6%,
63.41%) than that with 0.5 pg-mL~'(48.39%) (P<0.05), while between 0.5-<1.0 pg'mL~' and >2.0 pg-mL~! showed similar
curative effect. The allele frequency of VKORCI(-1639G/A), CYP2C9*3, CYP4F2(rs2108622) and CYP2C19*2 were 8.65%,
7.35%, 20%, 30%, respectively. Significant difference of warfain trough concentrations were observed between VKORCI
(-1639G/4) AA and AG/GG as well as CYP4F2(rs2108622) CC and CT/TT genotype(P<0.01), while not among those with
CYP2C9*3 and CYP2C19%*2 genotypes. Maintenance dose of warfarin in patients with VKORCI1(-1639G/A) AG/GG, CYP2C9*3
*1/*1 and CYP4F2(rs2108622) CT/TT were significantly higher than those with VKORCI(-1639G/A) A4, CYP2C9*3 *1/*3 and
CYP4F2(rs2108622) CC genotype(P<0.01), respectively. However, there was no statistical significance in those with
CYP2C19*2 genotypes. CONCLUSION VKORCI(-1639G/4), CYP2C9*3 and CYP4F2(rs2108622) gene polymorphism
significantly affect the maintenance warfarin dose of patients with atrial fibrillation. Furthermore, VKORCI (-1639G/A) and
CYP4F2(rs2108622) gene polymorphism have a close effect on warfarin trough concentration.

KEYWORDS: warfarin; maintenance dose; trough concentrations; gene polymorphisms; atrial fibrillation
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Wio IEMIRIT S IR R E MR E R R, Bt
TR R GEH 285 0) L AR S R (25 . Bk
AL KBS HPTEESCR , gh G R A
R I B ANE 55 FH 245 XU o 300 FH 24 5 2 Wl
[ Br A5 #E 4L b {H (international normalized ratio,
INR) 5 ML 253 3, AR i 4G D0 25 SR VAR R 57 o

SEMAAEIRE B2 A fb 25 5 S B2 AR AR
KHIEEREN CYP2C9 5 VKORCI., S-AEEMARSE
P37 CYP2CY §4M, CYP2C9 JER 5875 1] DA AL 1
AREVCEHEEN, 1 VKORCI T8I A2 HETCIH I ek
MR FRTARFAL A TR BE LR T, 520 R-AE:
MR, AR R CYP2CY(10614/C)fi
JSATAE AA/AC/CC 3 Fi4yRL, VKORCI(-1639G/A) i
WA AA/GA/GG 3 B4y IS H CYP2C9(10614/C)
i CC IEHAI K VKORCI(-1639G/AYNE S A4
SRR RS AN R & AR R R, (H R
AT X RN PR R AN S PR P A S ISR
MRTENANE A CYP4F2, CYP2C19 H:N LM
XA ARG RIG Y7 700 5 & A OG5, (B
AN—FBOT ABFFE BAERAIE PRSI, #E—
% F VKORCI(-1639G/4) . CYP2C9*3 |
CYP4F2(rs2108622)F1 CYP2C19*2 i j5 &N £ 75
PELEC B B s BER T IR G O, 43 HL X s B
SR AR R B S AR R e, AR AR
Il PRAMAACTR ST J7 52 B il B s A% 24K i
1 MR WR55E
1.1 WX 4

4N 2016 4E 6 1 —2018 4F 8 H iz Tfaat
BER2M B S — BB O R, 2RO b s
B 75 0, WUERBEMAREARIRE 465 i 2 263
A~ INR fH o A 5T 2t e R R 2 B 2 — R e 1=
SRR B oAt HE, A A B E AR E .
AR OBZEEMN A (B 3 mg, 25728
SN IUERRIT ER RS ; Q=18 X,
HEBRAR e : ORI 2E, RIEEIRZ; @Kk 4E™
YL BN RN ; QA B HK
WAEFRASUREE o JPALHIE : R4 2013 4F (Aeikpk
PUEEIRYT I G IR ) UV A RO e
1.2 Sk

AMFRAAN B, IR (B R 3 mg,
oF RN RAR AN A IS 1~3 K 3~4mg-d!, 3dJ5
BT AERERE 2.5~5 mg. EMNEIAWEE . INR
. BT IhBE S5 B A B bR An Ak, I M i AR 4

R E AN 242 2020 4F 10 A2 37 255 19 1)

AU e INR {H.(2~3) 4 45 257
1.3 i 245k B A

K HPLC-UV Il fe bR RS ik ), K
B 250 pL AEvE AR 2R AE R, kuom
A 80.0 pg-mL [ HL VG P I bR A% A 12 uL .
1 mol-L-" $hM2 22 vhifk 100 uL. A HLIAFIEFFC L -
THAMLE=9 1 1) 3 mL, WIEPRY 2 min, B0
5 min(4 000 r-min~"), FHF)JZHEHIAH 2 mL, 40 C
KIBASIET, H 200 pL JishAHE 3R 5 250
3 min(10 000 r-min~"), HX 20 uL #FEE, PEFT{0I%5)
Mro 3% % 1F: Nova-pak Cis {435 4+ (3.9 mmx
150 mm, 4 pm); JSNAHA H BE-0.5%BERR (60 : 30);
W 0.9 mL-min~!'; K)% 4 305 nm; FE¥E 30 C,
I 2% A AR b o il £ 10 U3 7 B2 R Y=0.144 4X+
1.026 4(r=0.999 4 , n=7), Z&PEE F A 0.048~
2.500 pg'mL~", ALK R 0.016 pg-mL~', *f
P Il W % L 5 ek iR KGR AT 99k
(RSD<2%), HIFF G EMRE T tiEesk .,
1.4 FER B

KA NE 120 DL Ay A6 JE KO 2 mL
EDTA-Na, Ji5E45 1,4 C¥A5#, 24 h N42HL DNA,
& H PCR-RFLP % il % VKORCI(-1639G/A) .
CYP2C9*3 . CYP4F2(rs2108622)F1 CYP2C19*2 J
PR 25010100 R 4kl P PR BT Nisi 1. Misp 1, EEIZEER K
HRBHEA A
1.5 BETORCRE

il 2 AR TE AR 2538 B2 5, D S AR B ]
RS . PR . IRZGETR] . BRZGFIE . SRIMLETA]
M2 . FERR . INR (5 ..
1.6 Soit=eabs

I FH SPSS 21.0 #KFiktrSeitordr. fiiH
Shapiro-Wilk AT WRHES MRS, RH
Levene i 45 Xf 1F 2% 43 A1 1Y 48 7 i 47 7 22 55 VA
5o MAAIESA M Hr 22550 H R DL ¥ £5 3%
N, BRI R . AR IER S OB AL
B P25 LLMPUSMiE P75 FRon, I HECR
Kruskal-Wallis A £ %5 MANN-Whitney U #:56
2 RIS I IR 45 Hardy- Weinberg -
fif, P<0.05 AZFAGI2EE L.
2 R
2.1 — R

LG AR 75 B0 s s J A, RS R BT
AEHY . INR A . A H RIS MRS ARIES
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T A — A BRI 1.
®1 OEFHRAH

Tab. 1 Demographic data of the patients

A THGUH)
o %S 91 75
AR EREARU Y 465
INR FEAEL/ Ay 263
(B )/ 40/35
AW/ % 51.5£17.2
A J R kg 60.3£19.8
AeEAR H i /mg-d! 2.74+3.82
1M 257 /ug-mL-! 0.815+1.235
INR {8 1.96+3.16

2.2 A MARIRE

75 B, NS AE MRS RIE 465
iy, FEA eI RN T8 B HEEE Y INR(2.0~3.0)5 il
WA HRIE 340 3(73.1%). A E<0.5 ng-mL™!
R EH 6.67%; 0.5~<1.0 pgmL™' B HFH L
25.16%; >2.0pgmL! FEE L 17.63%; 1.0~
2.0 pgmL™ BRE TR ZE, R 235 173(50.54%).
2.3 ARVRIE 5 lm RYT A I

WAE 2013 AECHRIEAMRBTEE IR IT 1Y Hh L 5t
POUL, Gl Prstiayr o B2, INR 7€ 2.0~3.0
P, HIGRA BB A4 2E R LA WG Y7 3L
TR0 I ARE I E I R A . I R AR
I BB WELE 0.5~<1.0, 1.0~2.0, >2.0 pg-mL""
i, Hlfs R A RCR 351 69.23%,82.6%,63.41%,
PR ESTAUE<0.5 ng-mL~" 1 48.39%(P<
0.05), HAEEMWELE 0.5~<1.0 pgrmL™" 5>
2.0 pg-mL~" BHIG R RCRAHIE, 4550 WK 2,

®2 HEMARE S ERT RS R

Tab. 2 Relationship between the curative effect and trough

concentration of warfarin (%)
P <0.5 pg'mL™! 0.5~<1.0 pyg'mL~" 1.0~2.0 pg'mL~" >2.0 pg-mL~!
* (n=31) (n=117) (n=235) (n=82)
AEL 15(48.39) 81(69.23)) 192(82.6)" 52(63.41)Y
TJeEL 16(51.61) 36(30.77) 43(17.4) 30(36.59)

H: 5<0.5 pg-mL HHE, DP<0.05,
Note: Compare with <0.5 pg-mL~! group, DP<0.05.
2.4 FEPRIAL AR VR BE R B i AH OGP
KA FAH D ER F A VKORCI GG .
CYP4F2 TT F1 CYP2C19*2/*2 KT, [H ¥ Hgh
AZF| VKORCI AG, CYP4F2 CT Fl CYP2C19 *1/*2
4, FEHFBWLAE R YR, VKORCI, CYP2CY .
CYP4F2 ., CYP2CI19 3& K W B R 4 i ¥ 475 &
Hardy-Weinberg V- i &, T EHMH 27
VKORCI1(-1639G/4) . CYP2C9*3 . CYP4F2
(rs2108622)F1 CYP2CI19*2 Zvi B A 2R 73 1) N
8.65%, 7.35%, 20%, 30%. % %% VKORCI
(-1639G/A) . CYP2C9*3 . CYP4F2(rs2108622) il
CYP2C19%2 SEH Z 78V SHE MR SR W) ¢
BTN, BRI VKORCI P AA B CYP4F2
il CC BB A P MR A 48 W 0 IR T
AG/GG N CT/TT BUH#(P<0.01), i CYP2C9*3 .
CYP2C19*2 45 RY ] X AR A AR S A v B T I
FES . IR VKORCI(-1639G/A). CYP2C9*3
CYP4F2(rs2108622) Fl CYP2C19*2 ILN LM S
VLMY R B0 O RIEAT T, R A
AG/GG ., CT/TT MEFAERI(*1/ DRI i, &
DRAERF R 30 8 THE 44 B, CC RURIZR &
RIC*1/%3) 3 (P<0.01); T CYP2C19*2 %3
IR SAEE MR B R R E 2257 Z5RIE 3.

R3 BUEFANEEAMNRREMRAREMEFAEZRILER

Tab.3 Comparison on trough concentration and maintenance dose for the four studied SNPs of warfarin

P H K H FEHAVGAR (%) ENEEFIR (n, %) M2 /ug-mL! P AR5 55 it /mg-d! P
VKORC1 AA 63(84) A(138, 91.35) 1.08+0.72 2.72+0.82
0.004 0.000
AG/GG 12(16) G(13, 8.65) 1.4120.56 3.51+1.58
CYP2C9 *1/*1 64(85.3) *1(139, 92.65) 1.37+0.69 2.9+0.99
0.093 0.003
*1/%3 11(14.7) *3(11, 7.35) 1.46+0.81 2.45+0.82
CYP4F2 ccC 45(60) C(120, 80) 1.05+0.69 2.61+0.92
0.007 0.000
CT/IT 30(40) 7(30, 20) 1.440.57 3.49+1.05
CYP2C19 *1/*1 31(41.33) *1(105, 70) 1.57+0.29 2.56+0.89
0.108 0.089
*] /%2 B *2/%2 44(58.67) *2(45,30) 1.56+0.61 2.474+0.92
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2.5 R AN 5 R bR 1A G

75 BilEE T, BHERENREMOE R R
2.85 mg-d™!, ZHEMPEFIEN 2.78 mg-d™!, Wi
TG 22 7 (P=0.343) . A [] i A BU 20 AR 3 i R
BbR LI To R 255, 4RI 4,
3 g

ORI R 0 O RBUEEZS Y, RIEIAS
RE AR E AT M R AETE R R 22 7, ARG R
(4 I PT BE A S AR A, T AN 2 AT g i
e gg, B, RPN R 46
JRA, et sk i A FESE I E I RRE, —
BRI AR SRS . PEE
REHNAFMERE, ELRIEBLL 30 ZF KT HE
S 2 0 3 N TRE B P B A2 vk R AR A 2455
2120 B AREESE VKORCI(-1639G/A) . CYP2C9*3
CYP4F2(rs2108622)F1 CYP2C19*2 3N Z Mt
TR A SR O RGE , A4 XY
S ARHMN . FiEZER . BB, REER
FRE A% PR R By AT 52 A e Al A 24 30 14
AW L54 % VKORCI(-1639G/A). CYP2C9*3 .
CYP4F2(rs2108622)F1 CYP2C19*2 KK Z & HEXT
iU s 0 B FR A AT MR B RIS L INR IR,
DI R iZ B Bl AR i AR st A% 2= 4K

ARFFREE RN, IERLE T E B EGIT 4
FHEFEY INR(2.0~3.0)7 [l N YA MR LA 340 177
(73.1%) 0 BRI, 38T LA AR BEYE Bl AR ARy
IR, RIEEMERES AL 0.5~<1.0, 1.0~2.0,
>2.0 pg-mL~" B, HIEKRARBOERTHH 69.23%,
82.6%, 63.41%, W& m TAWKE<0.5 pngrmL™" I 11
48.39%(P<0.05), HAEIEMHEE 0.5~<1.0 ug-mL™"
5>2.0 pg-mL~" WG IRA ORI . B, X0 5
i B0y BB A A T AR AR R BE I, AR S e
TR AR, AT RIRIT R, 8]
REZ LY Z R, TS B2 KT,

R4 TREFBAEBENERERZRLE

Tab. 4 Clinical characteristics of patients by genotypes

RHFIE R RN VKORCI-1639GA 1 B i
T, YRR A, KWtk S VKORCI-
163944 FERPEFH AL, 75 B Infe iRy 25
R, SAERrpmr T 5 AR, g R A,
VKORCI(-1639G/A)%E i 3, Bfidk G T LI
ZIEH R ST 50%093E P, Mfi$Em VKORCI
mRNA £k, i VKORCI 1G5, AW E £
AEEIM P -1, Ak, VKORCI(-1639G/A)KE K Y
IYRIZER B IR, VKORCI AA B 5 84%, TiEF
A GG BULKG 1 B, KRAeE B EE GG RIXT
M R B SRR B e, A5 141 v
AT B & ARG AT CYP2C9*3/%3 A, T
FMELN CYP2C9*3 FEFRL MG IR/, X2
0.6%'1, CYP2C9*3 FIKLIH 1075 (ifIEITH i 4
RN C RHEFBERLIA, H TR
i AF R OGS 4, FRAR T AR L g A pE AL RE o T
Ph, TEHEH CYP2CY9 RAZFER BN A, fRiipk
ST BRI, AR AL MY ) S s 5 i AN
R R A RN X R T A ST P A T
ARICR LA DFER RO il R, AR MRYERRF
BB G R (*1/*3) L R (1) FR B 5 (P<0.01),

AW LER BoRE N CYP4F2 LR 5878 FEg
=, KA 20%, 5 E R IFTe 25 AR U119,
CYP4F2 JEH 578 3 e bR 4E R A s 3 , i B
Al fESE CYPAF2 MFAELE: 2 K EALHE, L
SedEA & K1 4 R K AR, XHT VKORCI 1Yy
ER, THBRAEA R K RSP AR K, AR
R 7RIS E, 4k R K1 HeBER N, pEmifes:
MRYE R 3 220 SR, CYP2C19*2 N £
X E L R R ] A I 4 SR R oG i 2
S, JRHARERE CYP2CI9 £ ESH RALEMMA
W, M S-TRYEMIEME R R-AEEMAY 3~5 1%, Ptk
CYP2C19 FEH Z 35 M) Be X I R PT BE S5 R 1Y
AT E N e

et VKORCI1 CYP2C9 CYP4F2 CYP2CI19
= AA(63) AG/GG(12) *1/*1(64) *1/%3(11) CC(45) CT/TT(30) *I/%1(31)  *1/%2 B *2/%2(44)
T2 53.2+13.4 52.9+12.7 52.8+12.1 52.1£13.9 51.2+12.1 53.7+11.7 51.8+12.5 53.1+12.9
1¢fﬁﬁ/kg 58.3+14.3 56.8+13.9 57.9+12.8 58.5+13.5 57.6£13.9 55.9+14.2 56.9+13.1 57.6£12.5
ALB/g-L™! 38.89+5.45 39.87+4.65 38.23+£5.71 38.98+4.55 39.89+4.95 39.88+4.5 38.13+£5.01 39.3+4.81
Ser/pmol-L! 72.12+£29.33 73.23+£30.01 75.65+£28.87 74.13+£29.67 73.22+28.5 74.13+£31.01 74.85429.8  74.934+27.7
INR 2.25+0.38 2.09+0.27 2.15+0.34 2.18+0.31 2.08+0.28 2.09+0.27 2.15+0.34 2.08+0.52
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25 I, VKORCI(-1639G/A)F CYP4F2 (rs2108622)
HE R Z2 25 M) [ N g AR A AR TR AR A TR A T
ERW, I CYP2C9*3 Fl CYP2C19*2 £ 5 R AN
T FEXER ., VKORCI(-1639G/4). CYP2C9*3 .
CYP4F2(rs2108622) 1 CYP2C19*2 RN LMk
TEVERAERE R AR S A, RS 4G/GG .
CT/TT R A= BI(Cx1 /% 1IR3, TETE RS
FlE Ay A T 44 B CC RURMZR A7 (*1/%3)
FHBB B, T CYP2C19*2 4 Jk [F I ] 54k
AR F TR E 2R . HTAVSRA AR
AR, 8OokEmEEAEN VKORCI GG
CYP4F2 TT Fil CYP2C19%2/*2 JLH BRI HEH 122
S iy B R CE I AR TR MR VR B R i, A
HOIMFEA S | G A T Z 1P e bnat— 20 afuE, DA
10 BN B B AR AR MR IR AR 25 25 07 T i il
2%,
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