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Prediction Model of Steady-state Dose of Warfarin in Patients with Renal Insufficiency Based on Gene
Polymorphism
LIU Yanli"?, LIN Rong’, FENG Yonggang', XU Xiaoli' (1.Dept. of Pharmacy, the First Affiliated Hospital of
Xi’ an Jiaotong University, Xi’ an 710061, China; 2.Xi’ an Jiaotong University School of Medicine, Xi’ an
710061, China)

ABSTRACT OBJECTIVE: To establish the prediction model of steady-state dose of warfarin in patients with renal insufficiency
on the basis of CYP2C9 * 3 (10764>C) and VKORC1-1639G>A4 gene polymorphism. METHODS: The clinical data of 103
patients with renal dysfunction (involving primary glomerulonephritis, chronic pyelonephritis, hypertensive renal arteriosclerosis,
diabetic nephropathy, secondary glomerulonephritis, tubulointerstitial lesions, hereditary kidney diseases) who took warfarin and
whose INR was stable at 1.5-3.0 were collected from nephrology department of the First Affiliated Hospital of Xi’ an Jiaotong
University during Jun. 2016 to Jun. 2019. The CYP2C9 * 3 (10754>C) and VKORC1-1639G>A4 genotypes were detected by
fluorescence staining in-situ hybridization. The relationship of genotype, gender, age, body mass index (BMI) and glomerular
filtration rate (eGFR) with steady-state dose of warfarin were analyzed. The multiple linear regression method was used to establish
the prediction model for steady-state dose of warfarin in patients with renal insufficiency. Other 25 patients were involved in
validation. RESULTS: The frequencies of CYP2C9 * 3 (10754>C) and VKORC1-1639G>A4 genes in 103 patients were in
accordance with Hardy-Weinberg equilibrium. The average steady-state dose (3.20 = 0.88) mg/d of warfarin in CYP2C9 * 3
(10754>C) AA genotype was significantly higher than that (2.17 + 0.13) mg/d in CYP2C9 * 3 (10754>C) AC genotype (P<<

S 250 LTS . BESC7 I G PR 2622 25045 F A (AL ] 0.05) ; average steady-state dose (2.89 * 0.08) mg/d of
2, H1i%:029-85323244. E-mail:874164523@qq.com warfarin in VKORC1-1639G>A4 AA genotype was significantly

BRSO L S . DESE T )« SRR L lower than that (4.01 £ 0.17) mg/d in VKORC1-1639G>A4 GA
EJRAE AR 25 CBH LRSS O A B AR A2 2 genotype (P<C0.05) ; steady-state dose of warfarin in male
251, FLIE:029-82657691. E-mail:linrong@mail.xjtu.edu.cn patients (3.16 + 0.11) mg/d was higher than that in female
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patients (3.07 + 0.13) mg/d (P>0.05). Age was negatively correlated with steady-state dose of warfarin (P<<0.05); eGFR was

positively correlated with steady-state dose of warfarin (P<<0.05). BMI had no significant correlation with steady-state dose of

warfarin (P>0.05). The prediction model for steady-state dose of warfarin included steady-state dose of warfarin=3.057 —0.73*
VKORC1-1639G>4+0.08%¢GFR — 0.013* age+0.565* CYP2C9 * 3 (10754>C) [VKORC1-1639G>4:44=1, GA=0, GG=0;
CYP2C9 * 3(10754>C):44=1,AC=0;the age was years old; the unit of eGFR was mL/(min-1.73 m*)] (R*=0.502). There was
no statistical significance between the dose (3.12 + 0.56) mg/d of prediction model and actual steady-state dose (3.06 +0.93) mg/d
in 25 validation patients (P>0.05). CONCLUSIONS: There are significant differences in steady-state dose of warfarin among
different genotype patients with CYP2C9 * 3 (10754>C) AA and VKORC1-1639G>A4. The prediction model of warfarin

steady-state dose in patients with renal insufficiency is established successfully.

KEYWORDS Gene polymorphism; Renal insufficiency; Warfarin; Steady-state dose; Prediction model
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1.73 m*)], 4} :eGFR E & FF#[eGFR=15~29 mL/(min-
1.73 m*)], 5 B W [eGFR <15 mL/(min-1.73 m*)],
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Tab 1 General situation of patients

il g
HE3,
Gtk 66
Aotk 37
i (rts), ¥ 47611953
BMI(X£5) kg/nr 25294321

eGFR (x£5),mL/(min+1.73 m’)
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C) CC I AL 0 9] , Hardy-Weinberg - i 46 56 y*=0.995,
P>0.05; VKORC1-1639G> A4 A4 5 [F 71 81 451 ( /5 s %y
78.64% ), VKORC1-1639G>A GA F:IH I 21 4] ( |5 5L
4 20.39% ) , VKORC1-1639G>A4 GG K:H B 1 4 ( 5
B 0.97% ) , Hardy-Weinberg - i ¥ % y*=0.853 , P>
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iy e A, $E o B BRI 98 X 42 HLA BRI b, AT
PR E M SR DR AR 38 R S (6 SR IR 43 Af L3R 2.
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Tab 2 Patient genotype frequency and allele distribu-

65.23£21.03

tion
SEIRfiL 5, AR G EERER, e AR SADHRER, %
CYP2CY*3(10754>C) A4 95 023 4 96.115
AC 8 1 C 3.885
cc 0 0
VKORC1-1639G>4 A4 81 78.64 A 88.835
G4 21 2039 G 11.165
GG 1 097
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CYP2C9 % 3(10754>C) AA K [H I B 3 fl e vE bk
PrkaZsiiE (3.20 + 0.88) mg/d 5 T CYP2C9 * 3(10754>
C)AC K AL BB 35 i AR MO A8 2850 4t (2.17 £ 0.13)
mg/d, 25 A G L (P<0.05), VKORC1-1639G>
A AA FERT 835 B A MO 29 A2 2550 4 (2.89 +£10.08)
mg/d i T VKORC1-1639G>A GA KR i & pyAe gk
- H Ra 25 ) & (4.01 + 0.17) mg/d (P<<0.05) ; B T
VKORC1-1639G>A4 GG IR B3 HA 1], F LA 41
A&t
24 HEMBSHESHERREXME
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Tab 3 Multiple linear regression results

) AR R FRERH
A " —— o P
FETEES frE il
R 3.057 0377 8111 0.000
VKORC1-1639G>4 073 0.158 -0.345 -4637 0000
eGFR ,mL/(min+173 nf) 0.008 0.002 0283 3739 0.000
L5 0013 0.003 -0.298 -4028  0.000
CYP209%3(10754>C) 0565 0233 0.174 240 0017

1 : VKORC1-1639G>4: AA=1, GA=0, GG=0; CYP2C9 * 3
(10754>C):44=1,4C=0
Note: VKORC1-1639G>4: AA=1, GA=0, GG=0; CYP2C9 * 3
(10754>C):A4=1,4C=0
F4 EEAFRLCERBERERAERY

Tab 4 Related coefficient summary of the model

R AR Bl I3
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1639G>A4+0.08* " /NER JE 1 %6 — 0.013* 4 % +0.565*
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