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[ Abstract] Objective To study the effect of cytochrome P-4504F2 (CYP4F2) gene polymorphism on the initial
dose of warfarin in patients after mechanical heart valve replacement. Methods We collected 350 patients receiving
warfarin after mechanical heart valve replacement from January 2013 to December 2015 in our hospital. According to
the international standardized ratio (INR) =2 at the initial stage after surgery, the patients were divided into two groups:
INR=2 group and INR<2 group. We selected the blood samples of all the 350 patients with testing the CYP4F2 gene type
of each patient, and analyzed the effect of CYP4F2 gene polymorphism on the initial dose of warfarin after mechanical
heart valve replacement (the average daily dose during hospitalization of patients 5-10 days after mechanical heart valve
replacement). Results There was no statistical significance in the initial dose of warfarin among patients with different
CYP4F2 genotypes. However, warfarin dose was higher in CYP4F2 TT genotype than in CYP4F2 CC carriers ((3.37+
0.68) mg vs. (2.94+0.74) mg, P<0.05) in INR=2 group; In patients with the same genotype, the initial dose of warfarin in
the CYP4F2 CC ((4.02£0.58) mg vs. (2.94+0.74) mg) and CYP4F2 CT genotypes ((4.15+0.88) mg vs. (3.18+0.82) mg) of
INR<2 group was higher than that in INR=2 group (P<0.05). Gender, age, body mass index (BMI), comorbidities
(hypertension, diabetes mellitus, coronary heart disease, atrial fibrillation), cytopigment P-450 2C9 (CYP2C9), CYP4F2
and vitamin K peroxide-reductase complex 1 (VKORC1) gene polymorphism and INR compliance were included in
multiple linear regression analysis. The regression equation was as follows: warfarin initial dose (mg) =—8.634+0.352xBMI
(kg/mz) +1.102xCYP4F2 genotype (CC or CT values 1, TT values 2) +2.147xVKORC1 (AA or AG values 1, GG values 2) +
1.325xINR ( INR=2 values 0, INR<2 values 1). The coefficient of determination (R’) of regression equation was 0.431

(P<0.05). Conclusion = CYP4F2 gene polymorphism may affect the initial dose of warfarin in patients after heart valve
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replacement, and this effect is also affected by body characteristics and other factors.

[Key words] Warfarin CYP4F2
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Biosystems) [ Kl CYP4F2 1 BuA% 4F ik 2 251k (single
nucleotide polymorphisms, SNPs), 10 uL PCRZ VAR
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Table 1 Information of primer sequences

Gene type Primer sequence Annealing
typ q temperature
VKORC1-1639 F: GTGTCACCAAGACGCTAGAC 57 C
(rs9923231)
R: GTGAGAAACAGCATCTGGAG
CYP2C9*2 F: ATGGATATGAAGCAGTGAAGG 56 C
(rs1799853)
R: ATGAGCTAACAACCAGGACT
CYP2C9*3 F: TTTCTGGTTGTTTTGTGGAC 56 C
(rs1057910)
R: ACATGGAGTTGCAGTGTAGG
CYP4F2 F: CCGTTCCCACCTCAGACAC 60 C
(rs2108622)

R: GGTCATCTCCCGCCATGT

CYP2C9: Cytochrome P-450 2C9; VKORC1: Vitamin K epoxide reductase
complex1; CYP4F2: Cytochrome P-450 4F2.
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Table 2 Baseline characteristics of patients in different CYP4F2 genotypes

Variable CYPAF2 CC (n=194) CYPAF2 CT (n=125) CYP4F2 TT (n=31) P

Male/case (%) 96 (49.5) 51 (40.8) 15 (48.4) 0.577
Agelyr. 52.94+12.70 53.52+13.77 51.38+17.03 0.740
Height/cm 164.10£8.21 164.87+£7.92 163.31£8.18 0.566
Body mass/kg 64.94+12.25 65.07+11.63 62.21+11.59 0.488
BMI/(kg/m’) 24.02+3.60 23.86+3.48 23.25+3.63 0.558
MVR/case (%) 114 (58.8) 71 (56.8) 22 (71.0) 0.379
AVR/case (%) 80 (41.2) 54 (43.2) 9 (29.0) 0.672
Hypertension/case (%) 101 (52.1) 62 (49.6) 11 (35.5) 0.427
CHD/case (%) 63 (32.5) 45 (36.0) 8 (25.8) 0.671
Diabetes mellitus/case (%) 26 (13.4) 14 (11.2) 2 (6.5) 0.213
Atrial fibrillation/case (%) 49 (25.3) 24 (19.2) 5(16.1) 0.332

CYP2C9: Cytochrome P-450 2C9; VKORCI: Vitamin K epoxide reductase complex 1; CYP4F2: Cytochrome P-450 4F2; BMI: Body mass index; MVR: Mitral

valve replacement; AVR: Aortic valve replacement; CHD: Coronary heart disease.
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Fig 1 The effect of CYP4F2 polymorphism on initial warfarin dose

INR: International normalized ratio. *P<0.05, vs. CYP4F2 CC of INR=2 group; # P<0.05, vs. CYP4F2 CT of INR=2 group.



132 PUNT S22 (B2 )

5 524

R*=0.431(P<0.05) . ABIFSE A 5 M A8 75 PR 153 70) 3 )
N ZH CYPAF2MIVKORCIFEH 2250k | INRIAFR 5 75 F
BMI, b iR4A~8 0] LR RE£443.1% 1 A Mo i 77 o
MR 257

3 it

ARG RATRGE T T CYPAR2SE R Z A X0
PRI S 5 R S5 FR 3 TR ) G 791 S s g, 45
PR, TEARMIBIT BT UR B B, CYPAF23E P Z2 25 X F
SRR LR T AT R

CYPAF2J&—Fh VKA, L8 5 7] 5 R VK
SR BN PEIAIE, IS BHUAVEOK T, 25
TV KA (1358 10 R 7K -, AT e 2 B g 11 A7 bk
FIEAGEBIBTEER BARS ., AR5 BR H R
M AT R A AR E AR, BRI AR 2 a1 1 /Rl
M I RS w2 D B R AR 22 S, A PR L ) G B B
B0 S R R R A A, ARTE AR A IR e — B
5 RS 3 (8 75 1) o AR MR FH AR T B B i 8 A2 1 bR
T S INRA RS (1) — B iif ], KW B R
ARRFHAZ AR A1 ~ 21120, S ] B A bR FH 4
O OCEE BT B, SR INRIAAR Y SCHER (] 85 . AR AR S A8
5 AT LA S AR J AN [ B 3 A bR ) g FH 0
TEOLEEUAR T 5 ~ 10 AN AETEMN BT B B EL .

AW 5 R SR, FEAETR AR FH W06 B B 1) B 1k iR
HNHET, CYPAF2AN [] ik R TR [B] A b 1 7)o 2 7 -
TG Lo T BRI B E ARG E R0
SN INRIF AN RETE AR AR 5 00, FRAT A ASTRIINR I iz
HINBEHEAT T 02001 S50 B, X FINRISFRY B
MVt CYPAF2IE R 2 251 BB S 52 W A2 1 MR X 470 463 71 o,
LS R ) T R CYPAR2 L £ A5 R i SR vk MRa
R, BIZEINRIAAR L 2 A50E J5 CYPAR2 BN £
APERE W S AR AR R B A R SRS
CYPAF2HE [R5 S 52 e ARk AR AL, BN CYPAF2 TTH: [
TR B T R R B TR MR R IR B INRIGIA YT H
B MIXTTINRAGEIAIR Y8, FoAT 1L M CYPAF2 L
2 A X AR ) G 790 B 14 B i U R B, 2 G R AR
IR, EFXFINRASRE IS AR Y 3, CYPAF2IE R 245 nT REJT:
ANRESE M AL AR R G700 B . (A FRATTIR & B, E AR T
MIGIT IRITER Y B, SINRISFR G BB A HE, INRER AR
BB T S A R A AR . IR R T e —
SO T EL R AR R R0 INRA A bR B A M 1R
Fi, Wl RERAVF IR LR AR R INCYPAR2 IR 2745
PER AT M R T B RN . X ARSI oE 45

SR, LN, VKORCTHE A 22 25 P X AR bR A 77 1 Y
S B KT CYPAR2 I CYP2COFEIN £ 5 N &7, 3
TINRIA IE R FNAE ARG B R AT e, HOrT REfE o 17
CYPAF2HE K Z2 25 VEXT AR ARA) s 751 St R 52

AR, AT — AT 2 n LRI, 58 T
CYPAF2HE K Z2 75 PR X HR 0 bRA) 6 770 s R S ), 45 2R iR
CYPAF2F1 VKORC1E:H Z 4544 | INRIAFG 5 75 FIBMI)
RES AR MR R IR T L. Z IR R B, CYP4R2
FE IR 2 AR AR AT iy 700 4 5 M-, 52 38 Al A AR R
R R Z R, AR b 2 H ZR [E 5087
SEHFNIHT B S5 3 3B, VKORCIIER 2854k | BMI
SR T BB S X S R R 2R A B A R A . R,
KT AEEMB M RAIRTT, 555 200 2 B BFFE R m LA Kb
FEATE T

25 I, CYPAF2HE R Z2 251 1 5 MmO AT UAWCIR A6 5 e
RS BRI LA 7 &, 173X — 1 32 2 Ab AL
IRFRIE AN R 22 25 DL R B R R s . DRI, 4
BEMAMARAIRTT B AR b, AT T7E % B CYPAR2 RN 235
S M) ) B 3 7 25 38 B A PR DR R A 7 R R
AT

2 % x o

[1] GREENBLATT DJ, VON MOLTKE L L. Interaction of warfarin with
drugs, natural substances, and foods. J Clin Pharmacol, 2005, 45(2):
127-132.

[2] DEMIRKAN K, STEPHENS M A, NEWMAN K P, et al. Response to
warfarin and other oral anticoagulants: effects of disease states. South
Med J, 2000, 93(5): 448-454.

[3] KHANT, WYNNE H, WOOD P, et al. Dietary vitamin K influences
intra-individual variability in anticoagulant response to warfarin. Br
JHaematol, 2004, 124(3): 348-354.

[4] BISSTT, AVERY PJ, BRANDAO LR, et al. VKORC1 and CYP2C9
genotype and patient characteristics explain a large proportion of the
variability in warfarin dose requirement among children. Blood, 2012,
119(3): 868-873.

[5] SUNX, YUWY, MAWL, efal. Impact of the CYP4F2 gene
polymorphisms on the warfarin maintenance dose: a systematic review
and meta-analysis. Biomed Rep, 2016, 4(4): 498-506.

[6] ZHONGSL, LIUY, YUXY, etal. The influence of genetic
polymorphisms and interacting drugs on initial response to warfarin in
Chinese patients with heart valve replacement. Eur JClin Pharmacol,
2011, 67(6): 581-590.

[7] GAGEBF, BASSAR, LIN H, efal. Effect of genotype-guided warfarin
dosing on clinical events and anticoagulation control among patients
undergoing hip or knee arthroplasty: the GIFT randomized clinical trial.

JAMA, 2017, 318(12): 1115-1124.


http://dx.doi.org/10.1177/0091270004271404
http://dx.doi.org/10.1097/00007611-200093050-00001
http://dx.doi.org/10.1097/00007611-200093050-00001
http://dx.doi.org/10.1046/j.1365-2141.2003.04787.x
http://dx.doi.org/10.1046/j.1365-2141.2003.04787.x
http://dx.doi.org/10.1182/blood-2011-08-372722
http://dx.doi.org/10.3892/br.2016.599
http://dx.doi.org/10.1007/s00228-011-0995-6
http://dx.doi.org/10.1001/jama.2017.11469
http://dx.doi.org/10.1177/0091270004271404
http://dx.doi.org/10.1097/00007611-200093050-00001
http://dx.doi.org/10.1097/00007611-200093050-00001
http://dx.doi.org/10.1046/j.1365-2141.2003.04787.x
http://dx.doi.org/10.1046/j.1365-2141.2003.04787.x
http://dx.doi.org/10.1182/blood-2011-08-372722
http://dx.doi.org/10.3892/br.2016.599
http://dx.doi.org/10.1007/s00228-011-0995-6
http://dx.doi.org/10.1001/jama.2017.11469

%13 FIFIRSE: CYPAF2SE R 2 Z5VE X CoMEN LR A5 B 4R 5 5858 SR MR A 77 B R 133
[8] MCDONALD M G, RIEDER M J, NAKANO M, et al. CYP4F2 is a controlled trial of genotype-based Coumadin initiation. Genet Med,

(9]

[10]

[11]

[12]

[13]

[14]

[15]

vitamin K1 oxidase: an explanation for altered warfarin dose in carriers of
the V433M variant. Mol Pharmacol, 2009, 75(6): 1337-1346.
CALDWELL M D, AWAD T, JOHNSON J A, et al. CYP4F2 genetic
variant alters required warfarin dose. Blood, 2008, 111(8): 4106-4112.
BORGIANI P, CICCACCIC, FORTEV, et al. CYP4F2 genetic variant
(rs2108622) significantly contributes to warfarin dosing variability in the
Italian population. Pharmacogenomics, 2009, 10(2): 261-266.
TAKEUCHI M, KOBAYASHI T, BISS T, etal. CYP2C9, VKORC]1, and
CYP4F2 polymorphisms and pediatric warfarin maintenance dose: a
systematic review and meta-analysis. Pharmacogenom J, 2020, 20(2):
306-319.

LEE K E, CHANG B C, KIM H O, et al. Effects of CYP4F2 gene
polymorphisms on warfarin clearance and sensitivity in Korean patients
with mechanical cardiac valves. Ther Drug Monit, 2012, 34(3): 275-282.
SINGH O, SANDANARA]J E, SUBRAMANIAN K, et al. Influence of
CYP4F2 rs2108622 (V433M) on warfarin dose requirement in Asian
patients. Drug Metab Pharmacokinet, 2011, 26(2): 130-136.
NAKAMURA K, OBAYASHI K, ARAKI T, et al. CYP4F2 gene
polymorphism as a contributor to warfarin maintenance dose in Japanese
subjects. ] Clin Pharm Ther, 2012, 37(4): 481-485.

BURMESTER J K, BERG R L, YALE S H, et al. A randomized

[16]

(17]

(18]

[19]

[20]

2011, 13(6): 509-518.
WALLACEJ L, REAVES A B, TOLLEY E A, et al. Comparison of initial
warfarin response in obese patients versus non-obese patients. ] Thromb
Thrombolysis, 2013, 36(1): 96-101.
JOHNSON J A, CAUDLE K E, GONG L, et al. Clinical pharmaco-
genetics implementation consortium (CPIC) guideline for pharmaco-
genetics-guided warfarin dosing: 2017 update. Clin Pharmacol Ther,
2017, 102(3): 397-404.
HORNE B D, LENZINI P A, WADELIUS M, et al. Pharmacogenetic
warfarin dose refinements remain significantly influenced by genetic
factors after one week of therapy. Thromb Haemost, 2012, 107(2):
232-240.
HF, WIE, XNLL, A CYP2COFER L A5 MR v O E DU 7 46 28
HARTEMAT A HORESCR AR I,  EIG PR25 F%: 2458, 2013, 29(1): 3-5.
ZHANGJ E, JORGENSEN A L, ALFIREVIC A, et al. Effects of CYP4F2
genetic polymorphisms and haplotypes on clinical outcomes in patients
initiated on warfarin therapy. Pharmacogenet Genomics, 2009, 19(10):
781-789.

(2020 - 12 - 1645k, 2021 - 01 - 10f&[])

Hif A M


http://dx.doi.org/10.1124/mol.109.054833
http://dx.doi.org/10.1182/blood-2007-11-122010
http://dx.doi.org/10.2217/14622416.10.2.261
http://dx.doi.org/10.1038/s41397-019-0117-x
http://dx.doi.org/10.1097/FTD.0b013e318256a77c
http://dx.doi.org/10.2133/dmpk.DMPK-10-RG-080
http://dx.doi.org/10.1111/j.1365-2710.2011.01317.x
http://dx.doi.org/10.1097/GIM.0b013e31820ad77d
http://dx.doi.org/10.1007/s11239-012-0811-x
http://dx.doi.org/10.1007/s11239-012-0811-x
http://dx.doi.org/10.1002/cpt.668
http://dx.doi.org/10.1160/TH11-06-0388
http://dx.doi.org/10.3969/j.issn.1001-6821.2013.01.001
http://dx.doi.org/10.1097/FPC.0b013e3283311347
http://dx.doi.org/10.1124/mol.109.054833
http://dx.doi.org/10.1182/blood-2007-11-122010
http://dx.doi.org/10.2217/14622416.10.2.261
http://dx.doi.org/10.1038/s41397-019-0117-x
http://dx.doi.org/10.1097/FTD.0b013e318256a77c
http://dx.doi.org/10.2133/dmpk.DMPK-10-RG-080
http://dx.doi.org/10.1111/j.1365-2710.2011.01317.x
http://dx.doi.org/10.1097/GIM.0b013e31820ad77d
http://dx.doi.org/10.1007/s11239-012-0811-x
http://dx.doi.org/10.1007/s11239-012-0811-x
http://dx.doi.org/10.1002/cpt.668
http://dx.doi.org/10.1160/TH11-06-0388
http://dx.doi.org/10.3969/j.issn.1001-6821.2013.01.001
http://dx.doi.org/10.1097/FPC.0b013e3283311347
http://dx.doi.org/10.1124/mol.109.054833
http://dx.doi.org/10.1182/blood-2007-11-122010
http://dx.doi.org/10.2217/14622416.10.2.261
http://dx.doi.org/10.1038/s41397-019-0117-x
http://dx.doi.org/10.1097/FTD.0b013e318256a77c
http://dx.doi.org/10.2133/dmpk.DMPK-10-RG-080
http://dx.doi.org/10.1111/j.1365-2710.2011.01317.x
http://dx.doi.org/10.1124/mol.109.054833
http://dx.doi.org/10.1182/blood-2007-11-122010
http://dx.doi.org/10.2217/14622416.10.2.261
http://dx.doi.org/10.1038/s41397-019-0117-x
http://dx.doi.org/10.1097/FTD.0b013e318256a77c
http://dx.doi.org/10.2133/dmpk.DMPK-10-RG-080
http://dx.doi.org/10.1111/j.1365-2710.2011.01317.x
http://dx.doi.org/10.1097/GIM.0b013e31820ad77d
http://dx.doi.org/10.1007/s11239-012-0811-x
http://dx.doi.org/10.1007/s11239-012-0811-x
http://dx.doi.org/10.1002/cpt.668
http://dx.doi.org/10.1160/TH11-06-0388
http://dx.doi.org/10.3969/j.issn.1001-6821.2013.01.001
http://dx.doi.org/10.1097/FPC.0b013e3283311347
http://dx.doi.org/10.1097/GIM.0b013e31820ad77d
http://dx.doi.org/10.1007/s11239-012-0811-x
http://dx.doi.org/10.1007/s11239-012-0811-x
http://dx.doi.org/10.1002/cpt.668
http://dx.doi.org/10.1160/TH11-06-0388
http://dx.doi.org/10.3969/j.issn.1001-6821.2013.01.001
http://dx.doi.org/10.1097/FPC.0b013e3283311347

