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Establishment of A Prediction Model for The Stable Maintenance Dose of Warfarin Based on the Clinical
Reference and Genetic Factors

MENG Haiyan, LIU Xuehong*, GUAN Yuyao, ZHOU Guo, KOU Xuejun, QU Xin, ZHENG Wen, WANG
Tian, ZHANG Qizhi, ZHANG Xunying, XU Qingguo(Shandong Provincial Third Hospital, Jinan 250031, China)

ABSTRACT: OBJECTIVE To explore the correlation of warfarin clinical reference factors and genetic factors and warfarin
stable maintenance dose, and try to construct a predictive model for the stable maintenance dose of warfarin in patients with non
valvular non-valvular-disease atrial fibrillation(NVAF). METHODS The genetic polymorphisms of cytochrome P450 2C9 and
vitamin K epoxide reductase were detected in 126 patients who were selected according to the inclusion criteria, using the
sequencing reaction general kit and fluorescence detector. The clinical reference factors of warfarin were recorded at the same
time: age, body mass, atrial fibrillation risk scoring system(CHA,DS,-VASc) score, atrial fibrillation risk score system
(HAS-BLED) score, glutamic-pyruvic transaminase(ALT), glomerular filtration rate(GFR), left ventricular ejection fraction
(LVEF), mitral valve ring left ventricular wall tissue doppler S. The correlation analysis was used to investigate the correlation
between the clinical reference factors and the stable maintenance dose of warfarin. The warfarin stable maintenance dose
prediction model was established by multiple linear regression. RESULTS The study showed that body mass, level of ALT,
mitral valve ring left ventricular wall tissue doppler S were positively correlated with the stable maintenance dose of warfarin,
while the age, CHA,DS,-VASc score, HAS-BLED score were were negatively correlated, while LVEF and GFR did not show
significant correlation. The accuracy rate of the existing samples was 55.6%. CONCLUSION The model can be used to
predict the stable maintenance dose of warfarin in NVAF patients.

KEY WORDS: warfarin; genetic polymorphisms; clinical reference factors; stable maintenance dose; non-vavular-disease atrial
fibrillation(NVAF)
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D(mg-d ")=[1.432+0.338 X (VKORC1-16394G)+
0.579 X(VKORC1-1639GG)—0.263 X (CYP2C9*1*3)—
0.852 X (CYP2C9*3*3)-0.004Age+0.264 X BSA+
0.057 X AVR+0.065 X Sex+0.085 X Smoking habit+
0.057 X Atrial fibrillation+0.132 X Aspirin—0.0592 X
Amiodarone]’.
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AWK SPSS 19.0 Siit2r# it dk 4T %5
AER . HHEVERIDLX £5 FoR, HHEUCRER DR K
Ty KR, B Pearson AH5E 20 HT 45 I 52 0 92
MFNERIGIR 2R, 2 J08 0 2 1 (5] 9 55 A7 4 4
3 PR IE b 771 B2 B R A R ) 1 T A R
P<0.05 NESBEASITFE .. AWK RS
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2.1 R

TGN 126 BIRFFET 5, Hop B 64
B, Lotk 62 B, THIER(68.89+£11.06)%, 1
4 5 B (70.46 £ 11.39)kg, CHA,DS,-VASc “F3J3F
YN 4.06+1.84, HAS-BLED “F-¥Ji¥5 N 2.02+
1.11, HPF¥EFRA & (3.43410.87)mg, HIE[H A
AR 1.

R B F A A B R A R L
Tab.1 Frequency of genotypes of all sites

——
1 BEE M%) 125“"1”,%’
CYP2C9 *[*] 122(96.83) 3.43+0.88
#[*3 4(3.17) 3.38+0.53
VKORCI-1639 A4 106(84.13) 3.24+0.76

GA 12(9.52) 4.04+0.60"

GG 8(6.35) 4.94+0.86"

W: 5 VKORCI-1639 AA %, VP<0.05.
Note: Compared with VKORC1-1639 AA, Dp<0.05.

2.2 GRS H R R SHEIERER E 4E R A M
G

XN N AT 5T 1 I PR 225 (R 2l i Pearson A
KA R Fi# . CHA;DS,-VASc F 43 «
HAS-BLED ¥4 5 i R Aa e 4E 47 75 = i 4 A
K, PRE. ALT. R KP e =M BEH A %
W ih S YK IEAR S, T LVEF. GFR A& &R B 2
M. 45 R IE 2.

R2 MRMLNE

Tab. 2 The results of correlation analysis

FAPSES R P

S -0.300 0.017

NG 0.310 0.013
CHA,DS,-VASc ¥4 -0.312 0.013
HAS-BLED ¥4} -0.321 0.010

ALT 0.256 0.043

GFR 0.072 0.574

LVEF 0.111 0.405

AN 1137 G e [ S RAE A 1) B3 0.293 0.020

2.3 MRS ARRR E 4R ) B T A A

PN TR 126 5] NVAF E35 1 520 A
RGN E 4E R B AT 2 0B A 8l oy
., Z M E PR AP 5L R H W 22 (IWPC) I &
K, ¥ VKORCI-1639 GA. AA LLJ CYP2C9 *1/*3
AR 1, RIKEA 0, 13H NVAF EE e 4E+F
FIE TR, R 0LE 3.

®3 ZuhMEASER
Tab. 3 The results of multiple stepwise linear regression
AebrtE b 2% bRt R

R B% ffi/ﬁ S i PME

AR RkE
s 3.985  0.702 5.672  0.000
D 0.017  0.008 0.224  2.185 0.330
ALT 0.013  0.004 0.283  2.917 0.005
VKORCI1-1639 A4" -1.818 0339  —0.769 —5.369 0.000
VKORCI-1639 GA  —-1.291 0428 —0.439 -3.012 0.004
CHA,DS,-VASc iF4 -0.108  0.049  —0229 -2.235 0.029
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7: YVKORCI-1639 GA. AA=1, VKORCI-1639 GG=0.
Note: "VKORCI-1639 GA, AA=1, VKORCI-1639 GG=0.

R 508 1 2 68 P 2 M ] I ST ) B
A, SPSS 19.0 Hshifik A E e, R
5 AMER LR PR (R AT e 7 50):

MR*=0.240 Dose(mg-d ')=4.400-1.157 X
VKORCI-1639 AA
@R*=0.322 Dose(mg-d ")=2.825+0.022 X

14 5 B (kg)—1.125 X VKORCI-1639 AA

® R*=0.379 Dose(mg-d ")=3.304+0.024 X
& i & (kg)-1.761 X VKORCI-1639 AA—1.065 X
VKORCI-1639 GA

@ R*=0.444 Dose(mg-d ")=3.143+0.023 X
14 J5i B (kg) + 0.012 X ALT(U-L™")-1.842 X VKORC-
1639 AA-1.262X VKORCI-1639 GA

®R’=0.489 Dose(mg-d ')=3.985+0.017 X
14 J5i & (kg)+0.013 X ALT(U-L™")~1.818 X VKORC]I-
1639 A4 — 1.291 X VKORCI-1639 GA — 0.108 X
CHA,DS,-VASc

M SPSS 19.0 FRAE MBI ik T R B i
TR 5 R EEMRGRI R AL, Rk, X T NVAF
LR 7 N 37 S NI =< i T A B
Dose(mg-d )=3.985+0.017 X & Jii & (kg)+0.013 X
ALT(U-L™") —1.818 X VKORCI-1639 A4—1.291 X
VKORCI-1639 GA—0.108 X CHA,DS,-VASc.

R B8 7 7 1B R S g N AR AT 126 B
NVAF &35 Tl H A e &, 59 hnfe e A=A
FII K 70 B, HERGRIAF] 55.6%.
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TUHEPRZAEAE SR S BUARVEAR, BB Ak
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ik IR B RE 05 AL 4E 42 32 K IR AL
WERELER K, FHER v- O 2B RN 2
i) 1S R N7 = B IS R R Y E I N T W s
X 2 PR AT #E— B A, CYP2C9 *1*1 K
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BN 7 3.17%; VKORCI-1639 AA. VKORCI-1639 GA
PLK VKORCI-1639 GG JIt 5 EbAgl 73 3 84.13%,
9.52%F11 6.35%, iX 5 [E py HoAr 3 8 S A — 1>,
1M H VKORCI-1639 GA Fl GG i R rIFa e 4EFF
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WAL R 2R AR SPE 73 AT KB, VKORC1-1639 A4 5
AL PRI R o R R R R I SRR OGP, T
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VR E 4ERR T B TUAR 2 o B 5T CYP2C9 *1%3
(A A $ Rk ERL AT R AE DU N B o A
iz, RAESH AR RL ) Fg o %L 4y 1Y
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FEA BT -

TE F PR 2 257 5 M) 4697 AR AR T 4 41 77 = 5 el 11
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i, GmE5RERE e R ERIE RIFH
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kgl e Kudzi 268% 141 B ingh ABF 52
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5 PR B T W S (K S . Wallace 25T AT
RIS PR R 2 FEE IS PR 1) £ 3 o AR VR AR B D46 S B
AU, TR B K [R] A B A VR MR E 4 R
B XIEESEPONE 427 {5 U SR SRR )T
FHIE B F2 8 Pk I B8 AT 419 AR S R AL
(body mass index, BMI)5 L bRAS 2 4 R5 575 & B
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BT AR . B UE SE TR S AR E
YeFEF SR R IEM I, TR 5t 4E R & 2 R
K, FHHAEFEFR RS SHEUMHE.
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A U5 R AL I R [ T LE A R AR I PR B ARt 2 2%
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PRI ALT 583 Aa e 4 F7 71 & 2 IE A
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Reszn MR 4ERF R . GFR SRR E
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RE ] B A S AR AR PR AR, B oA A
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TEIRIRIZITH, ARSI R 5T NVAF
BH RS IE 252 LVEF DL K-
Fe B M BE L 23 22 280 S Il o AHIF T 45 FAESE T LVEF
LRk e 4E R B0 B W A e, BRIt R
S RIS A =
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AR, AR G R R IT 6 T NVAF B35 14
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FE, AR AR 4 . HAS-BLED #4511
RO 8 5 My e (R TR il 2R M 2= e, TEAHIE AT
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Ak MR R e 4EFE R EAE DG, IFLRE Bk iife &
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IR AT BEBRAR I R o 6F C A RE S (10 3630 7 7
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HEFRIE 60%, RERPFFAFEARRRD, HE5E
NAHETFEARA AR T R B R R AR 45, X
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