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[ Abstract] Background Warfarin is currently a widely used anticoagulant drug with definite efficacy in clinical
practice. Due to the narrow treatment window and large individual differences, it is of great clinical significance to improve the
rationality of warfarin individualized medication. Objective To analyze the guiding value of genetic polymorphisms in CYP2C9
and VKORCI for the individualized medication of warfarin. Methods A total of 54 inpatients undergoing CYP2C9*3 and
VKORC1-1639G > A gene polymorphisms detected in the Therapeutic Drug Monitoring Laboratory of the Pharmacy Department
of Chaohu Hospital Affiliated to Anhui Medical University from June 2020 to June 2021 were collected, they were Han population.
CYP2C9*3 and VKORC1-1639G>A gene polymorphisms were recorded; with reference to the recommended dose of warfarin
calculated by the warfarin dose public welfare website, the international standardized ratio (INR) compliance rate at 2-3 days
after warfarin treatment were compared between patients received the recommended dose of warfarin and patients received the non
recommended dose of warfarin. Results In 54 patients, the INR was detected in 23 patients at 2-3 days after warfarin treatment.
CYP2C9%#3 and VKORC1-1639G>A gene polymorphism distribution: AA/AA genotype in 18 cases (78.3%) , AA/GA genotype in
3 cases (13.0%) , AC/AA genotype in 1 case (4.3%) and AA/GG genotype in 1 case (4.3%) . In 23 patients, 11 patients received
the recommended dose of warfarin and 12 patients received the non recommended dose of warfarin; the INR compliance rate at

2-3 days after warfarin treatment of patients received recommended dose of warfarin was higher than that of patients received non
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recommended dose of warfarin (P < 0.001) . Conclusion According to CYP2C9*3 and VKORC1-1639G>A gene polymorphism,

the recommended dosage of warfarin can make the INR of patients reach the standard as soon as possible, so as to improve the

anticoagulant effect and medication rationality of warfarin.
[ Key words ]

medication

MO AR R K 5P, WRE E R0 IbiEE,
2T K I M 1) — R TR R R T . S
T, ARART; FUIAYT AR AR FE M0 (197 & U1 L F AR
USR], SRR 2 i — DR L (e
MIBITIFIRI B RS, A2 ALK, T A [ R Ak
FEAE (international normalized ratio, INR ) Jf- S 113 FH 2455 4,
DIASHET I T R0 H I XU, 3kt e S S0 i i A ik A2
BREGIFIN Z — 2 AREEARIATT RORZ 5 2 FhN 2 1 500,
DAL D & R 2 s o g il

YA (53R P450 2C W5 — R B 20 IRl , 42
TOMTE I BE S R 32 ZARO AN (228 P450, fRIEMOE S- 4¢
DM R- SRR A RIR G, Horp S— ARk 2
1 CYP2CO AR, T AR ML 70% BLEEIGTE ) 5 [H
if VKORCT wlaiad HHestm A+ 10, VI, X, X A9A a5
WA AR HLEELEIT . PRE, CYP2CO il VKORC1 2 £
ANk SR PUEEE B IAR G

IAEREE 25 LR A A R e, A REEAR R 23R
20 B 9 ( genome wide association study, GWAS) #f [[597R
F 5% 2 B, CYP2C9 F1 VKORCI1 ik [R 78 48 1 Ak & 44 90 5E A
R AR > 0 AR S 4 (The
International Warfarin Pharmaeogenetics Consortium, IWPC ) fJf
FEEIR, FETREMAY IR (R HE R ) a2y
3 PR 201 2 B R ) 2 B A8 35 i PR AR MR A4 8 B9 1 AR
iR Y L EHT, IWPC ST AR A RS (www.
warfarindosing.org ) t12] AR B I S DR B R PR AR (AN
ML R, R B, IRRTE. K2, 251G
) AR AR R ST, AR BT
CYP2C9*3 FIl VKORCI-1639G>A {7 s 3 [F &2 5P e i kA
HZGR48 M E.

1 X&57%

L1 WFgExg gk 2020 4F 6 H & 2021 4F 6 A e % BIER
A B e B 5 B 24 R B A YT 245 I S 40 3 T CYP2C9#3
H1 VKORC1-1639G>A 13 i 5 PRl 22 385 P K6 0 1) 4% Be 18 35 54
), SRsURARE, H B 316 (5 57.4%) , @236 (5
42.6%) ; T (755+6.8) %; B & (163.4+7.8) cm;
T (61.9+10.2) ke; I JR 2 Wi: 5809 17 1 (5
31.5%) , DUIREAA 16 ] (5 29.6% ) , LA 6 B (i
11.1%) , DS 300 (5 5.6% ), OEEgh2H (53.7%) ,
WAERE 2 ) (5 3.7% ) , RGRAONER 2 6 (4 3.7% ) , 1
el 24 (f3.7%) , 2MSEIKEEEAE L6 (15 1.8%) , &
LB (5 1.8%) , @iliE 1H (&5 1.8%) , kEMZE 1
il (5 1.8%) ; CYP2C9*3 Fl VKORCI1-1639G>A i 3K £
A AAJAA FERTHY 48 45 ( 5 88.9% ), AA/GA FEDITY 4 451 (5

Anticoagulants; Warfarin; CYP2C9 gene; VKORCI gene; Polymorphism, single nucleotide; Personalized

74%) , AC/AA FERTY 16 (5 1.9%) , AA/GG FERITY 1 4]
(7 1.9% ) o ABFFEC 8 2 BB RHR2# B 55000 B B (2 28
Zz oA

1.2 FEAUEARF FEAE: WS TIES (g
HAHBRAF AR, ME. SW-CJ-1FD) , JEMiRAasm (£H
Thermo Fisher 4277 ) , HLHEIRAKRE ( FIEAE 22 900015 &
BIRA T, H5. DK-S22) , ZEGHIAL (P42 KR
FABRATI LT, RT-Cycler™ 436/TL998A ) , BRI E L
Bl (KPP BERNEAR AR |, MEERE (5208
LR FAIRARA T A=) o BEIRAF: ZRRalifkikz (7
URERHE A BRA A A=), O AR & (PR
R BRAFIA™) o

1.3 B LA MER )ik

1.3.1 REMMBEHA REBEFHIKIM 1~2ml, ETHL
Jie VU 2 FRBLBE R I SR R A, SRINATAEE L2, Tk
WIRE . HE K MIREEASE SR 25 IS Re %, 4 Cuk
FA1RAE, 24 h IR,

132 MIAEAEATREEAMME 7 1.5 ml BLEFINA
1.0 ml 1 x NH,Cl FYFRALIRHE, SRISHMA 200 w1 iR 4,
FOREE 10 Yk, FEFE S min, ZE ik 3 000 t/min &L 5 min
(BOPAR 6.45 cm) |, ZJaH 2B L @A 15 Jn
A1 ml I x NHC PR EE A0, 205K L2
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Table 1 Warfarin administration and INR detection in 23 patients

Wl CYP2CY*3 1 VKORCI- ige ediihilis

: y v oallinL
BE 16000 A S INR R INR

| ANAA SRR 23mg  1875mg, 1M EERAIF 3R 195
2 AAAA JER 25mg  225mg, 1/ EEMRTIAR 119
3 AAJAA R 30mg  375mg, 1M EEMAIF 2R 304
4 AAJAA R 23mg  25mg 1WA EERAIF IR 186
5 AAAA JEHT 22mg  25mg, LR EERRF 3R 265
6 ANGA HE[HT 33mg 25w 1WA EEMRIF 2R L6
7 AAJAA SR 24mg  25mg, LKA EEMAZIAE 223
8 AAJAA B 23mg  25mg, LKA EEHAT2AE 183
9 AMGA FEK R 34mg  25mg, LW/ EEMAF2AE 101
10 ANAA FEK ) 28mg  25mg, TWA BRI 2dE 117
11 ANAA FER R 23mg  25mg, LR/ SEEWEF 3R 200
12 ANAA FEKR 2Tmg  25mg, LWA EEWRT2dE 1719
13 ANAA FE[R R 2mg  25mg, 1WA EEWRF AR 258
14 AAJAA JEHE 25mg  25mg, LKA EEMBT2AE 199
15 AAJAA JEHE 22mg  25mg, LKA EEWHTIRE 201
16 AAJAA JEHE 26mg  20mg, LKA EEWHT2E 101
17 AC/AA FEA A 2Tmg  25mg, LKA EEMIRT3AE 207
18 AAJAA JEHE 2Tmg  25mg, 1M EERGT2AE 154
19 ANAA SR 23mg 25w, LW EERAIF IR 19
20 AAAA JER R 24mg  25mg, 1M EERTIAR 187
2 AAJAA R 26mg 25w 1WA EERBIF IR LT
0 ANGG HEH R 39mg  25mg, 1M EERT2AE 104
% AAIGA FER 39mg  25mg, 1M EEHBT2AE 123

. INR= HBRFREC I PAAETE MR = 0.2 mg fE AR
PAIERER

R R T AR MAR TR HUEEIRY T AL, SR ARG IR T
BEGYTA BT IR e, A . ek
B, ARTEARACER BEUEE AT T LA/ W I & A, RSl
P SE B A KU o BRI, ARG AR IR P TE IR YT (INR
g 1.5~2.5) £ INR IKBRHERRE,

2 JRARMRT R 20 25 I O I AR IR AR R i, AR
YR FH ARG FH RN R 11 B, ARl )
AR EE 12 4], PENIEIR LA IR R B A
TRARTE MR R S 25 25, EAAAE R R B RN e,
M3 INR A ARl AR ) B4 . ARG R s, ik
AR FH ) SR HERE ) 1 AR T MRIRYT 2~3 d J5 INR iA bR
T I Y AR HEE R 2, $R8H ] CYP2C9*3 I
VKORC1-1639G>A i/ s LR Z2 A M AR MR 245500 1 mT 42
AR KO 3. A, IR EilR A — K
Syl AR TE MR YT 0 BB AR T HE R 2 A A, 9% HL R
AREA IR B B U, R RE R, Bk, WE
WFFER I IWPC AR 3 AR AR e (2 DU o
SRR I R 2 AT LB iR i R iy Bk . Bl g AR IR
PUEERYT . FRARARI AR 2450 5 S 300 i JXURS: 5 (R
DU N TR TR R 2450 1 0 A8 R AT B, G A v I



124+

JE AR 1 PRARG SR JEE U BEN F 7 24 ) 1) S R 2 2 AT AT) 7 A
R RO FEE— DA

Zi LTk, B CYP2C9*3 Fl VKORCI-1639G>A {7 i
LN Z AR AR AT 2570 2 m] (R 3 INR MRk AR, i
M4 i HRTE R BT BERCR S 255 B . (HARBFTR A REA
iiﬁcll\ e PR 22 A PRGN RE A7 L 1E A i YA T S A BB AR

T R PRAFF S — 2L Bk

MEE TR THRBATLFHHEL R, AFTEE,
AT, T F R FIBRF A, I LT EAR R T
BEEE;, THe, G414 ﬁﬁ‘%‘fﬁéﬁ TG TAT AT,
LRI MR ERGIATERIDIE . HE . 54T,

AL ERABF R
S L Hk

[1] WADSWORTH D, SULLIVAN E, JACKY T, et al.A review of
indications and comorbidities in which warfarin may be the preferred
oral anticoagulant [ J | .J Clin Pharm Ther, 2021, 46 (3) : 560-
570.DOI: 10.1111/jept.13343.

[2] VALERIE S, MATTHEW S, EUGENE S.Warfarin drug interactions

[ J] .Pediatric Nursing, 1994, 20 (1) :

[3] TAVARESL C, MARCATTOL R, SANTOSP C J L.Genotype—
guided warfarin therapy: current status [ J ] .Pharmacogenomics,
2018, 19 (7) : 667-685.DO1: 10.2217/pgs—2017-0207.

[4] #BLrit, SRS . CYP2CO Fl VKORCT B8P 2 4 M 4 1 Mol

s ()] . EAELEE, 2011, 17 (2) : 178-180.
ZHENG H Y, SONG J.Effect of polymorphisms of CYP2C9 and
VKORC1 on warfarin dosage [ J ] .Medical Recapitulate, 2011, 17

(2) : 178-180.

BN, BB, BMERS, AF BRI IRBTEER S A AR AR A
PR i G T T ) ] %}ﬁ@fp‘ﬁmu, 2017, 16(8):
769-772.DOI: 10.3969/j.issn.1671-6450.2017.08.004.

LIANG S, HUANG R, ZHENG Y G, et al.The usage of

[5

[

novel oral anticoagulants and warfarin in patients with non
valvular atrial fibrillation [ J ] .Chinese Journal of Difficult and
Complicated Cases, 2017, 16 (8) : 769-772.DOI: 10.3969/
J.issn.1671-6450.2017.08.004.

HUANGT S, ZHANG L, HE Q, et al. DNA sensors to assess the
effect of VKORCI and CYP2C9 gene polymorphisms on warfarin dose

—
(o)}
[

requirement in Chinese patients with atrial fibrillation [ J ] .Australas
Phys Eng Sci Med, 2017, 40 (1) : 249-258.DOI: 10.1007/
$13246-016-0519-x.

LIMDIN A, BROWNT M, YAN Q, et al.Race influences warfarin

—
R
[

dose changes associated with genetic factors [J] Blood, 2015,
126 (4) : 539-545.D0I: 10.1182/blood-2015-02-627042.

[8 ] AGRAWALS, HEISSM S, FENTERR B, et al.Impact of CYP2C9-
interacting drugs on warfarin pharmacogenomics [ J | .Clin Transl
Sci, 2020, 13 (5) : 941-949.DOI: 10.1111/cts.12781.

[9] AL-EITANL N, ALMASRIA Y, KHASAWNEHR H.Effects of
CYP2C9 and VKORCI polymorphisms on warfarin sensitivity and

PJCCPVD December 2021, Vol.29 No.12 http://www.syxnf.net

responsiveness during the stabilization phase of therapy [ J ] .Saudi
Pharm J, 2019, 27(4): 484-490.DOI: 10.1016/j.jsps.2019.01.011.

[10] S, Smife, X%, % .CYP2C9 55 CYP2C19 JE[H 2451k
XEEAEAR BN o 15 B0 8l SR R AR AR R R 52 [ ] . IR
ZE P Fk iR, 2018, 46 (5) @ 540-543.DOI: 10.16680/5.1671-
3826.2018.05.09.

MA J X, MALQ, LIU C, et al.The effects of CYP2C9 and
CYP2C19 gene polymorphisms on maintenance dosage of Warfarin
in elderly patients with nonvalvular atrial fibrillation [ J | .Clinical
Journal of Medical Officers, 2018, 46 (5) : 540-543.DOI:
10.16680/j.1671-3826.2018.05.09.

[11] MAZY, CHENG G, WANG P, et al.Clinical model for predicting
warfarin sensitivity [ J ] .Sci Rep, 2019, 9 (1) : 12856.DOI:
10.1038/s41598-019-49329-0.

[12] KAYE]J B, SCHULTZLE, STEINERHE, et al.Warfarin
pharmacogenomics in diverse populations [ J | . Pharmacotherapy,
2017, 37 (9) : 1150-1163.DOI: 10.1002/phar.1982.

[ 13 ] AR E 2l AR 2 7 2 Ff”lﬂ%@‘”‘“”""bﬂﬁml&ﬁ’?
2 B2y AR MRATLEE T‘E’J*[ﬁ??ﬁ R[] e Rk
A&, 2013, 52 (1) : 76-82.DOI: 10.3760/cma.j.issn.0578-1426.
2013.01.027.

[ 14] L ABER, BN, AF RS HL DX AR RO b Al AR I

JEARBEMTBETR T A B 5 ALY meta J3HT [T . IR
A MM 55 2% 3k, 2017, 33 (10) @ 971-976. DOL: 10.13201/
j-issn.1001-1439.2017.10.013.
GU R, ZOU Y, HULJ, et al. Efficacy and safety of low intensity
warfarin anticoagulation therapy in patients with nonvalvular atrial
fibrillation in East Asia: a Meta analysis [ J ] .Journal of Clinical
Cardiology, 2017, 33 (10) : 971-976. DOI: 10.13201/
jissn.1001-1439.2017.10.013.

[15] TAO H, LI Q, ZHOU Q. et al. A prediction study of warfarin
individual stable dose after mechanical heart valve replacement:
adaptive neural—fuzzy inference system prediction [ J ] .BMC Surg,
2018, 18 (1) : 10.DOI: 10.1186/512893-018-0343-1.

(16 ] 274 | ARSREAR R BRETEEIA YT mi A P RURE 5 XU 5
BIPRE P RORI 2 AV iEsE [0 ] . ALTrgee, 2017, 14 (10) -
163-164. DOI: 10.3969/j.issn.1672-8351.2017.10.140.

[17] 5506, W E, FE4EA . o 50 DXBURR Rl % o N R
CYP2C9* 3, VKORCI-1639G>A HIl CYP4F2*3 1) % 14 £ 35

()] IPEERRS2E4H, 2017, 48 (12) = 1265-1272.DOI:
10.13753/j.issn.1007-6611.2017.12.014.

QI G Z, BO H, WANG W J.Genetic polymorphisms of
CYP2C9#3, VKORC1-1639G>A and CYP4F2*3 among Han and
Hui Chinese populations of central China [ J ] .Journal of Shanxi
Medical University, 2017, 48 (12) : 1265-1272.DOI:
10.13753/j.issn.1007-6611.2017.12.014.

(FHESE 128 )



<128~

WANG L, WANG W, ZHAO Y Q, et al.Effect of targeted control
of intracranial pressure on brain oxygen metabolism in patients with
craniocerebral injury [ J | .Clinical Journal of Medical Officers,
2019,47( 11 ) 1193-1196.DOL 10.16680/j.1671-3826.2019.11.12.

[11] HALL A, O’KANE R.The best marker for guiding the clinical
management of patients with raised intracranial pressure—the RAP
index or the mean pulse amplitude ? [J] .Acta Neurochir,
2016, 158 (10) : 1997-2009.DOI: 10.1007/s00701-016-
2932-.

[12] CARRERA E, KIM D J, CASTELLANI G, et al.What shapes
pulse amplitude of intracranial pressure ? [ J ] .J Neurotrauma,
2010, 27 (2) : 317-324.DOI: 10.1089/neu.2009.0951.

[13] NINCEVIC Z, MESTROVIC J, NINCEVIC J, et al.Low-
dose mannitol (0.3 g/kg ) improves the pulsatility index and
minimum diastolic blood flow velocity in traumatic brain
injury [ J ] .Brain Inj, 2015, 29 (6) : 766-771.DOI:
10.3109/02699052.2015.1004743.

[ 14 ] EIDE P K.The correlation between pulsatile intracranial pressure
and indices of intracranial pressure—volume reserve capacity:
results from ventricular infusion testing [(J1J Neurosurg, 2016,
125 (6) : 1493-1503.DOI: 10.3171/2015.11.JNS151529.

[ 15] BENTSEN G, STUBHAUG A, EIDE P K.Differential effects of

osmotherapy on static and pulsatile intracranial pressure [ J ] .

PJCCPVD December 2021, Vol.29 No.12 http://www.syxnf.net

Crit Care Med, 2008, 36 (8) :
CCM.0b013e318180fe04.
[16 ] EIDE P K, SORTEBERG W.Association among intracranial

2414-2419.DOI: 10.1097/

compliance, intracranial pulse pressure amplitude and intracranial
pressure in patients with intracranial bleeds [ J | .Neurol Res,
2007, 29 (8) : 798-802.DOI: 10.1179/016164107X224132.
(17 JRAR, WokMR, ZRSRAL WDy IR NI RO 5 BLR S AR S 4
HERE L] AR QAR TR, 2019, 5 (4) » 248-
252.D0I: 10.3877/cma.j.issn.2095-9141.2019.04.013.
ZHANG D, CHEN L Z, LIANG Z X.Clinical research status and
related parameter of intracranial pressure monitoring [ J ] .Chinese
Journal of Neurotraumatic Surgery: Electronic Edition, 2019, 5(4 ):
248-252.D01: 10.3877/cma.j.issn.2095-9141.2019.04.013.
[18 ] WRHfe, meoCle, BAZLEG, 45 . SUNTERAHCSECS B4R I
FEPERR LTS RS [J ] . RS Re, 2020,
17 (4) : 405-407, 412.
PANY C, XUEY F, HUHJ, et al.Study on relationship between
ICP and related parameters and prognosis of hypertensive cerebral
hemorrhage in elderly [ J ] .Journal of Clinical Neurosurgery,
2020, 17 (4) : 405-407, 412.
(ks H: 2021-09-205 &M HI: 2021-11-05)
(ASCHhidt: . ke )

(55 124 50)

(18] Z=ulm, XSHuhE, F53EE, 4. FET warlarindosing [ 3 T 1

JE AR 20 2550 1 5 SR A B ROAR OGRS [0 ] . 9028
YWEIGIK, 2019, 22 (12) : 1238-1241.DOI: 10.14053/j.cnki.
pper.201912002.
LI Q, DENG Y H, WEI M D, et al.Correlation between
predicted warfarin dose with warfarindosing website and actual
dose in Han population [ J ] .Practical Pharmacy and Clinical
Remedies, 2019, 22 (12) : 1238-1241.DOI: 10.14053/j.cnki.
pper.201912002.

CIOTXIFEHE, w4 R, 35 W, 45 b B DURE A HF CYP2C9 K

VKORC JEH 22 285 M OO R4 70 e AR GBI S [0 ]
AR R PR ARk AR, 2020, 4 (1) ¢ 71-77.DOL: 10.3760/cma.
J.issn.1009-8158.2020.01.008.
LIU P F, ZHUO Z L, SU M, et al.Effects of CYP2C9 and
VKORCI genetic polymorphisms in Chinese Han population
on maintenance dosage of warfarin [ J ] . Chinese Journal of
Laboratory Medicine, 2020, 4 (1) : 71-77.DOI: 10.3760/cma.
j-1ssn.1009-8158.2020.01.008.

[20] X, AEMR5R, R, A5 OB O Rbist 2y P 7e R M O
P Bish B A T R L) ). AR, 2020, 23(23 ):
2872-2873, 2894.DOI: 10.12114/j.issn.1007-9572.2020.00.364.
LIUY, RENY R, ZHU H L, et al.Application and challenge

of novel oral anticoagulants in patients with nonvalvular atrial

fibrillation [ J ] .Chinese General Practice, 2020, 23 (23) :
2872-2873, 2894.DOI: 10.12114/].issn.1007-9572.2020.00.364.

(21 ] BRIEY- . AR B2 A0 o AR R ML RE X AR R VR e AR Bl Ik ok
PR Ao JUE T S A AR o s B 20 S0 PR ST [0 ]
BR2E M 5 SEEE, 2021, 34 (12) @ 2134-2135, 2149. DOI:
10.19381/j.issn.1001-7585.2021.12.068.

[22 ) X2, Z85A, R3O, S . P EDUB TS T IR RAFAE AL

PR RIAE PR AL 25 29T [ ] . v B R 2 3% A
7, 2014, 19 (3) : 284-290.
LIU J, LUAN JJ, XU W K, et al. Study on warfarin individual
dosage model based on clinical factors and gene in Chinese Han
population [ J ] . Chinese Journal of Clinical Pharmacology and
Therapeutics, 2014, 19 (3) : 284-290.

[23 ] B, XIMR . 245k P A1~ 0RO MU 5S4 AR A i Ak
ISR BEHTBEVR T R 1 BOBCR AN [ ] . 252 S Ak,
2016, 34 (3) : 241-244, 270. DOI: 10.3969/.issn.1006-0111.
2016.03.012.

CUI L, LIU J. Evaluation of pharmacogenetic algorithms in dose
prediction under low dose warfarin anticoagulation in mechanical
cardiac valve replacement patients [ J ] .Journal of Pharmaceutical
Practice, 2016, 34 (3) : 241-244, 270. DOI: 10.3969/

j.issn.1006-0111.2016.03.012.
CHSchis HA: 2021-09-23; &I H M 2021-11-11)
(ASCHhif . ke )



