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P M 3H T — ARER 201610 A—20204F1 A 375 BT 3 2R A R £ Arpbm) &5 6916 R0k, @it
qRT-PCR#M CYP2C9F» VKORCI1A W % Fik, TR EHAFAZT BAole A 0L, KA BAPEEAL T Hm)
FBH AL i [ B FF AR A A (INR ) A8 T 48 £ 2.0 ~ 3.0 78 B A B BT IR R 69 48 3k 4k 1) & | 948
Xk, IEIARRIAN A, ER ERFETIRYESTEAFIRALERATIE, BF S A0k
A Fd. BEL, RFSHFER. AT EHRRSTHESBAX, mEEHF KhE. AEBER (BSA). @
INR. 2% H IR, 2 EIIN T E) Ak, ARV IR E R E L, 3754 %% CYP2COA VKORCT A&
P97 % 45 A Hardy— Weinberg A% P4 242, 2P CYP2CORB*1/+1(AA) \*1/%3(AC) B *3/%3(CC) & B A 97
F 0B A 93.07%(349/375) . 6.93% (26/375) F= 0.00%(0/375) , VKORC1—1639 3 B AA (AG = GG A B & 47
5 R A 82.66% (310/375) L 16.27% (61/375) F= 1.07% (4/375) , K24 A PRCE A IWPC ER |, Ik
CYP2C9%1/#1 & VKORCIAA(n =289) 285 CYP2C9#1/%3 & VKORCIAG( n =5 ) ZLTRN 5 69 £ 7 L4t 5%
SL(P >0.05) 5, FAPT AT AR B AL AT 50 2 0 3 LA A £ 57 (P <0.05) . EWRERHFF F69 1746 %+,
CYP2C9%1/*1 & VKORC1 AG #= CYP2C9#1/%1 & VKORC1 GG L4 #FH &4 A [(3.41+1.01)mg,n =30]
Fa[ (4.75+£0.35) mg, n =21, 3 & T CYP2CY9*1/#1 & VKORC1 AA 28[ (2.59+0.73) mg, n =136] (P <0.05) ;
CYP2C9*1/*3 & VKORC1 AA A 4455 % 4 [ (2.00 £0.53)mg, n =5 , 4k T H e L B & 20 4-(P <0.05) , PRCH»
TWPCAERL TR e 1 55 4 72.99%(127/174) F2 62.64%(109/174) ; Pearson 48 5% % #(r,=0.546,1,=0.567) ; & T %
#(R=0.298,R,’=0.322) , AR TN 7 F 8] L £ F(r=0.839,P>0.05), £5i A CYP2C*3 F4r kK ey
B x T AL AR B AR, P AL AR UK, M3 VKORC1-1639 GEz A B84 85528 57 S0 4k =T
VAGKATA S FE T 3, TR AL TR A 27T A s AR ) Ak A SRR I, 3R 3 408008 7 09 Ml 201
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Abstract: Objective To explore the accuracy and clinical value of dose prediction based on warfarin dose
calculation formula (PRC model) in Chinese population and warfarin dose calculation formula (IWPC model) in
Asian population recommended by the International Association of warfarin genetics and pharmacology. Methods
The clinical data of 375 patients with warfarin metabolic gene polymorphism in Qujing first people's Hospital from
October 2016 to January 2020 were analyzed retrospectively. The gene polymorphisms of CYP2C9*3 and VKORC1
were detected by qRT-PCR, and the basic information and clinical medication of patients were recorded. The
predicted dose was calculated by two models, and its correlation with the maintenance dose (warfarin dose taken
when the international standardized ratio (INR) was stably maintained in the range of 2.0 to 3.0) was analyzed to
evaluate the accuracy of the prediction of the two models. Results Whether patients choose to take warfarin for
anticoagulation in the actual treatment process is usually not related to the patient's gender, height, smoking history,
atrial fibrillation, and low molecular weight heparin calcium injection, but related to the patient's age, weight, body
surface area (BSA), initial INR, aortic valve replacement, aspirin, rivaroxaban, and clopidogrel. The frequencies of
CYP2C9 and VKORCI genes in 375 patients were in accordance with Hardy Weinberg's law of genetic balance. The
frequencies of CYP2C9 gene *1/*1 (AA), *1/*3 (AC), and *3/*3 (CC) genotypes were 93.07% (349/375), 6.93%
(26/375), and 0.00% (0/375) respectively, and the frequencies of VKORCI-1639 gene AA, AG, and GG genotypes
were 82.66% (310/375), 16.27% (61/375), and 1.07% (4/375) respectively. No matter using the PRC or IWPC
model, there was no significant difference in the predicted dose between CYP2C9*1/*1 & VKORC1 AA (n = 289)
group and CYP2C9*1/*3 & VKPRC1 AG (n =5) (P >0.05). Among 174 patients with maintenance dose, the
maintenance dose of CYP2C9*1/*1 & VKORC1 AG and CYP2C9*1/*1 & VKORCI1 GG group were[(3.41£1.01) mg,
n =30] and [(4.75 £ 0.35) mg, n = 2], respectively, which were higher than that of CYP2C9*1/*1 & VKORCI AA
group [(2.59 £ 0.73) mg, n = 136] (P < 0.05); the maintenance dose of CYP2C9*1/*3 & VKORCI1 AA group was
[(2.00 £ 0.53) mg, n = 5], which was lower than that of other genotype combinations (P < 0.05). The prediction
accuracy of PRC and IWPC models were 72.99% (127/174) and 62.64% (109/174), respectively; Pearson correlation
coefficient (1, = 0.546, r, = 0.567); determination coefficient (R,” = 0.298, R,> = 0.322). There was no difference
between the predicted doses of the two models (» = 0.839, P > 0.05). Conclusion Patients with CYP2C9*3 allele
are more sensitive to warfarin and required lower warfarin dosage, while patients carrying the VKORCI-1639 G
allele required a higher warfarin dosage to reach target effective anticoagulant therapy. The detection results of
CYP2C9 and VKORC1 gene polymorphisms can provide the basis for warfarin dosage adjustment and improve the
safety and effectiveness of warfarin anticoagulant therapy.

Keywords: CYP2C9; VKORCI; polymorphism, genetic; warfarin; dosage; plateau area
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WA, S SR ARE CYP2COR VKORC TSN 2235 M MR S A8 T 245 50 1 A AR DG B9

AN AR R 22 S 0 R R B 20% ~ 70% AN AEET
il 3 Ak 25 B L AR, R4 2 000 mo ASHF
5E & TE 43 AT w55 J5T b DX PR 21 4 245 5 A8 0 59 17
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1.1 XEE5EF
111 2&E YR 2 (L E Thermo 24
) 5 e B0 L (15 [ Sigma 23 7)) ;A 5k CFX96 52
i %€ Y6 % H PCR Y ( 3% [ Bio—Rad 23 7 ) s MK-20 #%
i TE IR L OneDrop 55530661 SR T)
ZEIK T 2% (H A Yamato 23 7)) 5 b TAE & (SW-
CJ-2FD 75 % 2%y 7] ) ; Eppendorf A] P45 -
112 &% KRR 2L R 41 DNA $2 55
% (TIANamp Blood DNA Kit DP318) . A 2 CYP2C9
& VKORC1 FE R 22 5 A i il 551 & i 7 s ok 2 &
NEI S
1.2 hRANUCEE

Wi £ i 37 31X 2016 4F 10 H —20204F 1 H 375 {4l
FPAETE AR R R Z B R D i i . BB
URHR B . e 2E . B ABESE . ek R Bl ik ok A A
b 18 P BH ZEPE B, 28 KO IR AR e R S
SO PR B . REEDTA-K, Filk4 1 2 mL,
2~8CRAEANES 1A A, Kl J5 DNA 14 I b
A -80CIRAE2AE LI A . il B H M . AR
S KE L WML BIFEE. B S IR
BEESEARGE R, ULRIGIRGIFH L. A5
LB R AFE PR LS (C2018013), B &E

AR
1.3 KA *E

it FH 0 A TR B 9 i RN A i o 4 e v 5 R
2 DNA, fit 2 Bt DNA JH] OneDrop %8413 6% & 1
FE Ve R 4 SR DNA Y A260/280 7E 1.8 ~ 2.0,
i F qRT-PCR 7% £ U CYP2C9*3 (A1075C,
151057910 ) Fl VKORC1 (G-1639A , 1s9923231) K £
A
1.4 ETHYWERAZEMNEERFETUAX

fifi I 5¢ T4 it Bl % 51 45 (National Health
Commission, PRC)20154E K450 (2519t Fn 24
Yy 1 B0 o R DR T 2 AR 48 R (iAT ) ) HE i
T e ] R A MR 24 700 A OR ) R A
PR gt 1L 25 % P & (The International Warfarin
Pharmacogenetics Consortium, IWPC )VHEFE B W N B
HE MR 1 00 A SRR AR B R e (LR 1) .
Fig BE o [ B AR AR VR MR 25 2T 1L, 3 mey R AR B AR
e, BRI R 14 R R, YRS
U 5] A 25< 0.75 mg I, A5 Ay 7 S 91 T A
1.5 Sit=EFiE

B4 23 1 % FH Excel F11 IBM SPSS Statistics 23 ¢
TR . 5 G IR 400 0 T 0 R LA B + BRifE
FZ(x+s)Fn, B, THECEREILIE (%)
FoR, R K AR AR 52 PR 4E R
12 A 2 43 8 R FH Pearson 5, I FH %2 460 56 56 T
CYP2C9*3 1 VKORC1 & K AU 4G ) 2% % & & 45 &
Hardy—Weinberg 8t f& - € . P <0.05 1 2 5+ A 48
R

F1 AHEERFIETRNAN

TR 3

PRC Dose(mg/day)=[1.432+0.338( VKORCI-1639GA )+0.579( VKORC1-1639GG )-0.263( CYP2C9¥1%3)-0.852( CYP2C9%3%3 )~
0.004 Age+0.264 BSA+0.057 AVR+0.065 Sex+0.085 Smoking habit+0.057 Atrial fibrillation+0.132 Aspirin—0.0592 Amiodarone]*

wpch Dose(mg/week]y):[5.6044—0.2614(age in decades )+0.0087(height in em)+0.01 28(weighi in kg)—0.8677( VKORCI1-1639GA ) -

1.6974( VKORCI-1639AA)-0.9357( CYP2C9%1%3)-2.3312( CYP2C9%3%3)~0.1092( Asian race) |’

1 : VKORCI-1639GA /8 —1639 i s LKA K AG Bif = 1,8 AA 3K GG = 0, HA [R] B ; BSA= 0.0061 x £ 15 (em) +0.0128 x K & (kg) -
0.1529; B B T LSIKRIE AVR= 1, B Sex= 1, H W40 5 Smoking habit= 1,4 I 58 Atrial fibrillation= 1, i [ 5] PCAK Aspirin= 1, IR
JEHEH Amiodarone= 1, Asian race : J& T I GRS =1, FI 4= 0, 7ETWPC A, age in decades FORBEAER I EAYEUE , tneo ~ 69 %
BIH 6 AT
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21 BEEAXER

A7 DRG0 149 375 31 B b, 182 o1l A ik FH AR
AR, 193 IR T AR AR IR FH AR MR A g
40 43 70 B, L 174 {50 05 B ) 4k R ) R A S 5K
P o K MR AR MR R R AR bR B S
R PR A 5 50 ik 1 SRS B EAT R, AT R

HLBRIGIT o B U Ak BRI R AR T U BE
WE S REMMERNMS . BE . WL EAE
JEEE ., R RIESS IR IEC (P>0.05),
M5 B FAER . R AR (BSA) . WI4GE
PrbrdEfC tb{E (INR) . 2 & E kR, L
RS2 A i BT ) DC A L ) A BE SSE ML A% T A O
(P<0.05),

x2 ZHAEBEARHFHE

4131 L i ERCGE, HRifGem, e, BSA/ WO HBESIK
1] X+s) xX+s) xX+s) (m®, x£5) (%) R (%)
Ecprane s 375 186/189  59.82+16.12  161.79+821  61.30+11.14  1.62+0.18  82(21.87)  20(5.33)
AN A 182 96/86  61.84+1507  162.63+8.73  62.95+11.59 1.64+0.18 39(21.43) 2(1.10)
N A 193 90/103  57.92+16.87 161.05+7.62  59.75+1049  1.60+0.16 43(2228)  18(9.33)
AR R RIE S 174 79/95  57.26+1676  160.64+7.49  5957+1040  1.59+0.16  39(22.41)  16(9.20)
X2/ 1.401 -2.370 -1.911 -2.800 -2.820 0.040 12.559
Pl 0.237 0.018 0.057 0.005 0.005 0.842 0.000
- B i RAABTEIDCAR MG FIFRES  RAAIRPSE IRAANRS ?ﬂszﬁ INR
1(%) #1(%) #1(%) #1(%) #1(%) (xxs)
JIrfs 328 50(13.33) 99(26.40) 146(38.93) 136(36.27) 23(6.13) 1.34£0.71
P NIFEECE AN 22(12.09) 66(36.26) 67(36.81) 78(42.86) 20(10.99) 1.23 +0.31
i 9EERESERAN 28(14.51) 33(17.10) 79(40.93) 47(24.35) 3(1.55) 1.45+0.93
R BB 23(13.22) 25(14.37) 73(41.38) 47(27.01) 3(1.72) 1.47 £0.97
X/ HE 0.764 17.707 0.669 42.044 14.482 3.146
Pl 0.382 0.000 0.414 0.000 0.000 0.002

22 MMBEREEESESHER

A7 5 RGN 4 375 3] S8 5 v, CYP2C9 HE R *1/%1
(AA) *1/%3 (AC) J *3/%3 (CC) 3k [F AU 450 5 43 51 oy
93.07% (349/375) . 6.93% (26/375) #11 0.00% (0/375)
VKORCI-1639 35K AA L AG K GG J [K 4 451 5 43 5]
H 82.66% (310/375) | 16.27% (61/375) 1 1.07% (4/
375) o B UL, CYP2CO*1 %5 {7 5 X AT K Ky 96.54%,
CYP2C9*3 Z¢ i FE K Bl %2 3.46% . VKORC1-1639 A
A5 A3 HE PR S 90.79% , VKORC1-1639 G 25437 % [l

RN 921%. X K B 45 R R B, CYP2C9*3A>C FI
VKORC1-1639G>A J& [K 41 % ) £F 45 Hardy—Weinberg
1L o (x°=0.021 F10.177,, P=0.885 F10.915) .
JIT A RE T PR R A1 RS 7R e DL AR 3
2.3 FrERERAERETNTE1E R

A7 JE PRSI 119 375 497 55 A R A0 R 00 25 SR 25
SR IR AT B, FH R RS TR S A bR R L 2 R
S P, B AT 5L A B 2H 4 PRC FI TWPC 55 78 95 300 5] 2
Z R LG X (P>0.05), FEH CYP2Co*1/

%3 3754)F£F CYP2C9*3F1 VKORCT (-1639 G>A)EEE A HIME  #1(%)

PR CYP2C9 AAC#1/%1) CYP2C9 AC(*1/%3) CYP2C9 CC(*3/%3) At
VKORCI(-1639G>A)AA 289(77.07) 21(5.60) 0(0.00) 310(82.66)
VKORCI1(-1639G>A)AG 56(14.93) 5(1.33) 0(0.00) 61(16.27)
VKORCI1(-1639G>A)GG 4(1.07) 0(0.00) 0(0.00) 4(1.07)
it 349(93.07) 26(6.93) 0(0.00) 375(100.00)
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*1 & VKORC1 AA FER B B35 i £, (5 77.07% (289/
375), AH XTI . Sl &5 R BoR , g 2 A
PRC it J& IWPC #i 7l | CYP2C9*1/¥1 & VKORC1 AG
ZH . CYP2C9*1/%1 & VKORC1 GG £ Fl CYP2C9*1/%3
& VKORC1 AA ZH 1 1) & 5 X B AH L0322 S A 4

P12 X (P <0.05) , ifif CYP2C9*1/%3 & VKORC1 AG
2 P50 0] £ 5 ok BRA LA, 22 S RS i (P>
0.05). ZZ LI A I, HAth BT A JE H Y 20 45 )
PP, 22 R gt i (P <0.05) .
W34,

x4 75FIBEAFAERBAEHTNAEER (mgd, x+s)
TIN5

LRI A n

PRC IWPC i P1H
CYP2C9*1/%1 & VKORC1(-1639G>A)AA 289 2.90 £ 0.49 2.90 £0.71 -0.010 0.992
CYP2C9#1/%1 & VKORC1(-1639G>A)AG 56 4.22+0.50" 422 +0.83" 0.290 0.977
CYP2C9*1/*1 & VKORC1(-1639G>A)GG 4 5.61+0.86" 739+ 1.98' 1.644 0.171
CYP2C9*1/%3 & VKORC1(-1639G>A)AA 21 2.02+0.34" 1.97 +0.46" -0.344 0.733
CYP2C9*1/%3 & VKORC1(-1639G>A)AG 5 3.04 £0.33 2.87 £0.51 -0.644 0.538

T T5CYP2C9(*#1/%1) & VKORCI(-1639G>A)AA HAEL, P<0.05,

2.4 7 [E CYP2C9&VKORC1 £ E B A & KL%
WHIE

X CYP2C9 & VKORCI A [] 3 [K £ 4 4 PRC Fll
IWPC A5 78 3 0 75+ A0 4 15 57) & 40 M & B, BR
CYP2C9*1/%3 & VKORCI AA #H () PRC #5% 5 7 il 7
AR T 4EFE R & DLAL, H B A R B2 S
IWPC H1 PRC A5 7Y (1% T 0 751) £ 349 o F 4k 4 550 &, G
H & CYP2C9*1/%1 & VKORC1 AA I CYP2C9*1/%1 &
VKORC1 AG i [K] 78 £8 25 11 0 5%1) &t 34 35 1 4 45 57
(P<0.05), HAbIER B L5, 25 THITFE X
(P>0.05) . %3 PR 780 3 A2 280 3000 590 o Lb %, 22
SLGE A E X (P>0.05), HH#H CYP2C9*1/+1
& VKORC1 AA J K & 35 & £, 5 78.16% (136/
174) , UIFOR X IR 4 . GE 45 3R IR, CYP2CO*1/+1
& VKORC1 AG HI CYP2C9*1/%1 & VKORC1 GG #H 4

FEFI 4358 (3.41 £ 1.01 ) mg A1 (4.75 £ 0.35 ) mg, 1
& T CYP2C9*1/%1 & VKORC1 AA #H (2.59 +0.73 ) mg
(P <0.05) ; CYP2C9*1/*3 & VKORC1 AA £H 4+ 7 &
7 (2.00 £ 0.53) mg, K T JF A HAh B R AVH 5 (P <
0.05) ; CYP2C9*1/%3 & VKORC1 AG 3L [K B4 1 3]
FCE B e FE R, RO LRE . AR 4 A
CYP2C9*3 45 o7 F PR Ay 2 285 100 D0 o 6 1k B = , TWPC
H1 PRC #5143 51 2k 100% (6/6) F1 83.33% (5/6)
PRC 5% AU F I 7 84 PE N 72.99% (127/174) , H
CYP2C9*1/¥1 & VKORC1 AA JE [H B % 136 4 , &
106 151 ¢ T30 S5 BBl P, 950 00 o 6 2 R 77.94% (106/
136) o IWPC & 5 150 I 119 o 1+ h 62.64% (109/
174) , Hih CYP2C9*1/%1 & VKORC1 AA 5t [A %I i
136 ), A7 91 5 AE TN S R P, I o R
66.91% (91/136) . W35 FI & 1.

R5 AECYP2CI & VKORCIEE R 2 E L EMFIEER

CYP2C9*3 VKORC1-1639 AR/ PRC NI &/ PRCHUMAERGZR  IWPCHINFIE/  IWPC Bl fERG =R
A> C LR R G> A FEH A (mg/d, x+s) (mg/d, x+s) 1#41(%) (mg/d, x+s) 141(%)
CYP2C9#1/%1 AA 136 259073 2.86+0.39 106(77.94) 2.96 + 0.69 91(66.91)
CYP2C9#1/%1 AG 30 341101 423 +0.58 15(50.00) 432 +0.94 12(40.00)
CYP2C9#1/%1 GG 2 475 +0.35" 535+0.58 1(50.00) 771+123 0(0.00)
CYP2C9*1/%3 AA 5 2.00 £0.53 1.78 +0.14 4(80.00) 2.04+0.45 5(100.00)
CYP2C9*1/%3 AG 1 2.50 2.92 1(100.00) 3.20 1(100.00)
At 174 274+0.87 3.09 £0.75 127(72.99) 3.22+1.03 109(62.64)

I 7 5 CYP2C9*1/%1 & VKORC1 AA [L#, P <0.05; 415 7 4t 5 7000 5] 45 AH 22 < 0.75 mg B, J0 8 g 76 00003 Bl Y 5 CYP2C9* 1743 &
VKORC1 AG H: K RIZH AT 1 BilbR A< I B B 4457 i o
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1: CYP2C9*1/%1 & VKORCI AA; 2: CYP2C9*1/#1 & VKORCI
AG; 3: CYP2C9*1/%1 & VKORCI GG; 4: CYP2C9*1/#3 & VKORC1
AA; 5:CYP2C9%1/#3 & VKORC1 AG., 4% % [H T 4 & IWPC Al
PRC A5 FU0 70 b 5 48 5 570 B2 F 4%, P <0.055; @45 CYP2C9*1/%1
& VKORCI AA R T 20 & A 4550 s Lh 8%, P <0.05,

B1 AREEZELEIRTNFE5HETELRE (xxs)

2.5 IWPC#1PRC#EFMFIE S L FFFIEHEX
e

SR B 2 3 50 1 110 174 451 B 35 A R 50 o 14
SRy e A A TN R S S ) R S AR A 2 I
KL, I oS I 42, X i A5 A ) 15 00 59 o 5 4E 4R
F R AT A OCHE 23 BT L 45 31 PRC AR 7Y Pearson £ ¢ &
24y r,=0.546, g 2B R|2=0.298; IWPC #5% % Pearson
HHOC R B 1,=0.567 , YL 5E R ELR,’=0.322, WA 2 F
7, PR 2 Sy 3HLARL 00 R0 e (00 5 = R
), SR Ry A R AR AR I ) A
o0 | — @E(PRG) . =
5.0
40 |
30 |

20 ¢
1.0 ¢

PRCASAYTINGA 1t/ (me/d )

00 L ee g0,
00 1.0 20 30 40 50 60

PRC BRI ZERE ) 52/ (mg/d )

9.0 [ .
— | — ZPEAWPC) men
= 80 -
a0 L
£ 70
& 60
E 50
= L
Z 40
=O30F s
B 20 gex
2 10| .
2 00 7

0.0 2.0 4.0 6.0 8.0

IWPC I35 i/ (mg/d)
2 EEMEMNEETNF 25 EEFIER0EXE

) 72 0 B = AE [ PR L Ok & SR B BH T st
1 DRV 28 5 | 2 24 40 ol e A Ak 25 R i T I 42 R AL
il R, ST T A ORI R R €8 1 a5 AR 2
PSR R, JFH T TR E 25 ) 5 N 4 25 wF o 4
B, RO RS CEIAREAT MR YR
HEIR YT LA, [ P A0 K 0 5 4 2 B A 5 HC A AR
K R G AT g b, @i RN
2 AR AR B TR AR | I T AR AR R AT [
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