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Influence of VKORC1-1639 G/A, CYP2C9*3 Polymorphism on Warfarin Dose

PI Ting, XIANG Yingying, XIA Hongying, LIANG Yueqin(Yan 'an Hospital Affiliated to Kunming Medical University,
Kunming 650051, China)

ABSTRACT: OBJECTIVE To investigate the use of warfarin on the basis of gene polymorphisms of VKORC1-1639 G/A and
CYP2C9*3. METHODS The 100 patients from October 2016 to February 2018 for warfarin guidelines related to genetic
testing were collected, recorded patients basic information (height, weight, etc.). The genotype distribution of VKORCI-1639
G/4 and CYP2C9*3 was detected by digital fluorescent molecular hybridization(DFMH1), and the initial dose of warfarin was
calculated according to the formula of international warfarin pharmacogenomics federation (IWPC) combined with the patien’s
age, height and weight. RESULTS The actual frequencies of VKORCI1-1639 G/A AA, AG and GG genotypes were 84%, 15%
and 1% respectively, frequencies of allele A and G were 91.5% and 8.5%. The actual frequencies of CYP2C9 *3 AA, AC and CC
were 91%, 9% and 0% respectively, frequencies of allele A and C were 95.5% and 4.5%. Different VKORCI-1639G/A,
CYP2C9*3 genotype warfarin dosage was different, warfarin dosage was higher in the two group of VKORCI1-1639G /A AA &
CYP2C9*3 AA and VKORCI-1639G/A AG & CYP2C9*3 AA, than VKORCI1-1639 G/A AA & CYP2C9*3 AC group. Warfarin
dosage was higher in the group of VKORCI-1639 G/A AA & CYP2C9*3 AA, than VKORCI-1639 G/A AG & CYP2C9*1/*]
group, and the differences were statistically significant(P<0.05). CONCLUSION The majority of warfarin metabolic related
genes are VKORCI-1639 G/A AA & CYP2C9*3 AA group, indicating high mutation rate of VKORCI-1639 G/A. The mutation
rate of CYP2C9*3 is low, and its polymorphism affects the dose of warfarin among individuals.

KEYWORDS: warfarin; thrombotic disease; vitamin K epoxide reductase complex 1; cytochrome P450 enzyme 2C9; gene
polymorphism; individual differences; pharmaceutical care
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1.1 WFFEXR

HHL 2016 4E 10 H—2018 4E 2 A BRWERL K
B I AE 22 [ Bt BT A HEAT S MR AR U A D% 2 DR A
M 100 8, Horb BN 49 i, 2otk 51 4.
R EEEAEE, AN F%. 5. &
Ji A
1.2 R H R

il VKORCI-1639 G/A. CYP2C9*3 3:[K %
A5 A% R Al A0 K55 S I 7 e 8 3 FH 4k 7] Eh B 3
e IR IR A ] 4 7% . TDZS5-WS B O LA ES
DML ES A IR A 7)o RT-Cyclerd36/TLI9SA 7 s
A (T B A= W R A R =1 /78 22 K RS A TR
ANFEY . BAT M R G N R e R A
V2.0.713/V1.0.28.

1.3 Kl ik

K H BT 9 6 o F A% 28 (digital  fluorescent
molecular hybridization, DFMH1)# 0 VKORCI-
1639 G/A, CYP2C9*3 fFERHY,

FEWMTF: O 10xNH4Cl ik #
W, FEOANE. @i A A & E LN E
. #E. Jo, TRAVEESLERNER
M EM. mHEMARER, REWRITRY. =
I E 20~30 min, HRAUENES] 2 4, A,
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1.5 uL WFEAR, mAER DS EHEE ML R) &
BB, MR EHURI . @R 5t A 5 B
FRIAT R IAE, B AME 25 R %5 & V.03
AT S R H
1.4 Gtk

B Bl R SPSS Ge i+ 8 At 5 i 4 i ik
TS BEEARMEK L KA Hardy-
Weinberg W& VATRr A, LD R0t F S5 AL
FERBR; FREEREE X 5 Forn; AFEZER
[ e bR ) B L 38 e AT Levene 5 2255 ME A
55; 2 IR IEL R ¢ K5 2 A LR
KT Z 0, LA P<0.05 NZERAGEE L.
2 R
2.1 Hardy-Weinberg “F-# 7 #T

X} VKORCI-1639G/A. CYP2C9*3 3 [N £ 251
43147 Hardy-Weinberg 8L A6 56, 25 R /2
235124 0.027(P>0.05)F1 0.217 (P>0.05), W% 1~2.
K 56 45 I F5 & Hardy-Weinberg 4% 717, i B
ZFEAS B % IR

= 1 VKORCI-1639G/A 3t Hardy-Weinberg - 4 4

(n=100)
Tab. 1 Hardy-Weinberg genetic balance analysis of the
gene VKORCI-1639G/A(n=100) Bl (%)
VKORCI-1639G/A S R
73 Hr I
AA GA GG A G
SCPRATAL  84(84) 15(15) 1(1) 183/200  17/200

HIGIH 83.7(83.7)  15.6(15.6) 0.7(0.7) OL5) @85

+F 2 CYP2C9*3 3£ 9 Hardy-Weinberg F# 2 #T (n=100)
Tab. 2 Hardy-Weinberg genetic balance analysis of the

gene CYP2C9*3(n=100) B (%)
CYP2C9*3 S5 hr K]

34T
AA CA cC A G
bR 91091 9(9) 000.0)  191/200  9/200
BEHH 91.2(91.2)  8.6(8.6) 02002y (955 (45

2.2 VKORCI-1639 G/A 7N % S MEEF B 77
=
AW 45 5B B R VKORCI-1639 G/A GA B i
B REEMR IR BT T AA B, ERG RIS
B X (P<0.05), W3 3.
2.3 CYP2C9*3 B:[H Z A5 VEARIE MR B L ) & LA
AWFREE R TR CYP2C9*3 AA BB 1E
BHAEET CA B, HERHSLIF¥E X
(P<0.05), W3 4.
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#*3  A[F VKORCI-1639 G/A [ A Ja] 4 i Mty i JF 1) &
AHT(X £5)

Tab. 3 Comparison with warfarin dosage between
VKORCI-1639 G/A polymorphism(x £5)

5 X (P<0.05). ZERWFE 5.

# 5 A FH VKORCI-1639 G/A 3 CYP2C9*3 L [H Al g 4
FEMREAFNEI (X +5)

IEh — A L/ Tab. 5 Compared with warfarin dosage between different
R Eay Bem Rk IR i i
il mg-d-! VKORC1-1639 G/A and CYP2C9*3 genotypes(X £5)
AA 83 61.05£14.32 163.02+7.86 60.46+10.69  2.80+0.66 R 7 W% S/ mg-d!
GA 16 61.38+16.74 160.88+5.89 66.55+13.01 4.10+0.68 VKORCI-1639 G/A AA 3 CYP2C9*3 AA 75 2.8940.63
F 0.764 0.538 1.333 18.59 N
VKORCI-1639 G/A AA 3 CYP2C9*3 CA 8 2.04+0.44"D
P 0.552 0.708 0.263 0.000 R
VKORCI-1639 G/A AG ¥ CYP2C9*3 AA 15 4.19+0.60%

Tz 4 FE CYP2C9*3 AL 4L M EF F 7 B2 47

(x=xs)
Tab. 4 Comparison with warfarin dosage between
CYP2C9*3 polymorphism(Xx £ s )
wmn " ws gEem pmEag T
il mg-d!
AA 91 61.63£15.01 162.59+7.80 61.43£11.40  3.13+0.85
CA 9 53.56£8.75 163.00£4.95 60.67+9.85 2.1240.48
F 2.502 0.023 0.038 12.38
P 0.117 0.879 0.846 0.001

2.4 R[Al VKORCI-1639 G/A. CYP2C9*3 FE[H#Y
VR R ERR F  L s

AN[E VKORCI-1639 G/A. CYP2C9*3 FE[H#Y
BHFEFEMIERFIEA, VKORCI-1639 G/A AA
B3f CYP2C9*3 AA UMl VKORCI-1639 G/A AG
BRI CYP2C9*3 AA T B FH LR EIRFI 2 I &
T VKORCI-1639 G/A AA B13F CYP2C9*3 CA %Y,
VKORCI-1639 G/A AG Bl3f CYP2C9*3 AA B
FHAE MR ISR M E T VKORCI-1639 G/A AA
BIIE CYP2C9*3 AA B, NiX 3 Ay pkat
wilsEms, H 3 Azmmmtii, ZRA%0"0

#: 5 VKORCI-1639 G/A AA 3 CYP2C9*3 AA I, DP<0.05; 5
VKORCI-1639 G/A AA ¥ CYP2C9*3 CA HILEL, PP<0.05.
Note: Compared with VKORCI-1639 G/A AA and CYP2C9*3 AA,
DP<0.05; compared with VKORCI-1639 G/A AA and CYP2C9*3 CA,
2P<0.05.
2.5 AFERBB VKORCI-1639 G/A.CYP2C9*3
FE R B AR AR R 7 LU AR

ANFER M B, ANF VKORCI-1639 G/A
CYP2C9*3 BRI AR # kM R EA R, H
AN VKORCI-1639 G/A. CYP2C9*3 HHAVE T,
=60 & HEIFEMRBEIRFIE RN 45K BRAFE
WM Be i F A7) VKORC1-1639 G/A. CYP2C9*3
HREHUR, P ELEL, B4 Gt % 2 7 (P<0.05) .
SR WK 6.
3 iTig

HEVE MR A AR B 7 250 1) [ B i R 2K
PUBER, ME N E R O RPUEE 2P, R R K
WG EPURR T B 4. BRI &
EARMNMEZ BEHEZSS, HBITEsE.
TR R 22 R, AR M IR AN B 4R Sk AR
. ITER, AYEERAEN AR T RRZ

%6 TR B VKORCI-1639 G/A 3 CYP2C9*3 H I A [a] 4 sk AR il | B AT (X £ 5)
Tab. 6 Compared with warfarin dosage between different VKORCI-1639 G/A and CYP2C9*3 genotypes when different

age(x £ s)

SEW/ BN A 1 %0/451 VLM B /mg-d ! F P
VKORC1-1639 G/A AA 3 CYP2C9*344 8 4.20+0.34

20~39 14.22 0.002
VKORCI-1639 G/A AG 3 CYP2C9*344 2 5.05+£0.07
VKORCI-1639 G/A AA 3+ CYP2C9*344 21 3.11+0.48Y

40~59 VKORCI-1639 G/A AG 3£ CYP2C9*344 4 4.50+0.27? 26.49 0.000
VKORCI1-1639 G/A AA 3 CYP2C9*3CA 4 2.00+0.26
VKORC1-1639 G/A AA Ff CYP2C9*344 46 2.54+0.30Y

=60 VKORCI-1639 G/A AG 3t CYP2C9*344 9 3.86+0.50% 70.99 0.000

VKORCI-1639 G/A AA 3£ CYP2C9*3CA 3 1.77+0.06%

¥E: 5 20~39 5 2 VKORCI-1639 G/A AA I CYP2C9*3 AA HLEE, DP<0.05; 5 20~39 % 4l VKORC1-1639 G/A AG I CYP2C9*3 AA L%, PP<0.05;

L5 40~59 5 4H VKORC1-1639 G/A AA I CYP2C9*3 CA H L%, YP<0.05.

Note: Compared with VKORCI-1639 G/A AA and CYP2C9*3 AA in 20-39 years old group, "P<0.05; compared with VKORCI-1639 G/A AG and
CYP2C9*3 AA in 20-39 years old group, ?P<0.05; compared with VKORCI-1639 G/A AA and CYP2C9*3 CA in 40-59 years old group, ¥P<0.05.
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S EEMRFIRZE S, FERRT 2 4
RBEIHE A VB IE RN VKORCIT K4 T
EARI cyP2c9, HHEPUERUR 3 B R T
VKORCI J CYP2C9 1{)i%t: . VKORCI J CYP2C9
(36 PEAE N B b 23R Z 8 A, HX Fhigife
Z A B B MR IR 7 R . CYP2C9*2
CYP2C9*3 S A HE PRI A5 & & AN B 2 il 2
8%~20%A11 6%~10%; CYP2C9*2 &K AV M A
5 1%~4%, TEAEEEREAF G 1%~2%"8, i
E AT CYP2C9*2 LR AP, Aot R ER, MR
o ¥ K B % VKORCI-1639G/4 3k A 4
AA(84%). GA(15%). GG(1%), 5 Yuan Z5UOF
For BN R 5 A s GUAH — 2. T CYP2C9*3
AA Y, AC Y, CC BISEBRATEL S N 91%, 9%,
0%;: ZEATFEFISE A95.5%). C(4.5%), ik
B AA 5 230 T AR EE IR BR M A
CcC A,

ETF 04T VKORCI-1639G/A FE PRI IS He v
AR R, 45 8 B8 VKORCI-1639 G/A GA
R P ARVE RS ) 9 (4.10+0.68)mg d !, Tl
AA BB EF AR 7S (2.80+0.66)mg d ',
ZERAE G L (P<0.05), BT A 7EEHE )5
PR, VKORCI-1639 G/A B¥A:4i4 GG AR A 1
W B3, WO AR 1% R R B AR v AR L R B AT
ST bR, FB, ANE VKORCI-1639 G/A .
CYP2C9*3 J [ Y 5 3 40 AR AR 5 &2 A A,
VKORCI-1639G/A AA Bi3f: CYP2C9*3 AA #!,
VKORCI-1639G/A AG Bi3f: CYP2C9*3 AA HJ%
VKORCI-1639G/4 AA I CYP2C9*3 CA i
HE RIS R, P, ¥ ERTE
(P<0.05) , H. VKORCI-1639 G/A AG 7 3f
CYP2C9*3 AA T B35 BB ) B i i, IR 3
(4.19£0.60)mg-d~!, 1j VKORCI-1639 G/A AA T3+
CYP2C9*3 CA B E MBI E R/, HfA
(2.04£0.44)mg-d™'. VKORCI-1639 G/A 2 CYP2C9*3
FE R Y 2 35 1 s e M AR 2 ) AR Bl 77 22 A1)
RUBLBN J3 %, MR N AR 25 22 57, 0] 1 B
AN TR B R Y A0 A TA) ARV E AR B R R 0k 22 R I .
AHFFEANIT 100 1) 555 A [7) 35 D] 20 A4k i) 4292
MERFIEMM 1.5 mg-d' F] 6 mg-d! A&, afgk—

rp [ BAR R 265 2019 4 10 A 55 36 B35 20

R IR R VE R )RR E A R AR B M AR E R
K, 4hE IR 257 RIR K AME .

gr BTk, RETEEAH G cyP2c9 FIfEH
B FER VKORCI W IR 2 A5 PRI A T Aot 4
EMFI R ZES, T RIER I 2 A R
AT I 3 ok A MR AH DG R RIS I, 56 BB 3 A
[F R 45 2R, B2 48 R IR IR VLR PLEHE T,
TERIEEIFARPUEAE R, PR ARV AR PRI
BRI H LR, BB, iR
YT, DA RR BRI ETF B
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