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Effect of CYP2C19 Gene Polymorphisms on Drug — Drug Interactions Between

Clopidogrel and Rabeprazole
DING Shaobo ,LIANG Shuzhen,YE Genying ,ZHOU Guoxiang,LIE Zhenbang
(Dongguan People's Hospital, Dongguan , Guangdong , China 523059
Abstract: Objective To investigate the effect of CYP2CI9 gene polymorphisms on drug — drug interactions between clopidogrel and
rabeprazole. Methods A total of 600 patients with acute coronary syndrome (ACS) admitted to the hospital from October 2019 to
May 2021 were selected and randomly divided into groups A, B and C according to the random number table method, with 200
cases in each group. The patients in the three groups were given Clopidogrel Bisulfate Tablets (300 mg) + Aspirin Enteric — Coated
Tablets (300 mg) , and maintenance therapy with Clopidogrel Bisulfate Tablets (75 mg / d) and Aspirin Enteric — Coated Tablets
(100 mg/ d). On this basis, the patients in group B were treated with low — dose (10 mg/d) of Rabeprazole Sodium Enteric —
Coated Tablets and those in group C were treated with high — dose (20 mg/d) of Rabeprazole Sodium Enteric — Coated Tablets. All
the groups were treated for one year. The patients’ genotypes were classified by Pharm GKB metabolic typing standard. The
inhibition rate of adenosine diphosphate (ADP) and ADP — induced platelet — fibrin clot strength (MA - ADP) were measured by
thromboelastography (TEG) on the seventh day after admission. The prothrombin time (PT), activated partial thromboplastin time
(APTT) , thrombin time (TT) and fibrinogen (Fib) level were measured by an automatic coagulation analyzer. The incidence of
major adverse cardiovascular events (MACE) and gastrointestinal reactions was observed during treatment. Results There was no
significant difference in the distribution ratio of extensive metabolizers (EM) , intermediate metabolizer (IM) and poor metabolizer

(PM) among the three groups (P > 0.05). The inhibition rate of ADP in group B and group C was significantly lower than that

TELWB: ) AEARZE TAASHE AT EM A [201950715001206]
FE—EE TV, X, KFAF, TAEH T AT @A 16 R F A FEI, (5)0769 - 2863636 1( 12154 )943098759@qq. com,,

ZIFIFIIIIIIIIIIFIIIIIIIIFIIIIIIIIIIIIIIIIIIZIIZIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIIIIIIIIIIIIIIIFIIIIIIIIIIIIIIIIII>D

[11] SMITH TJ, BOHLKE K, ARMITAGE JO. Recommendations (14] k75 5%  IEF 3 . it 5 HHEEGRE R ETR

for the Use of White Blood Cell Growth Factors: American Soci- e )], #RR3 EF15 .8 X 44,2016,16(38) : 185.

ety of Clinical Oncology Clinical Practice Guideline Update[J]. [15] 3R 2 M8, Fhk e  AUAR4E 5 . % B R R BB B AL 2 %t

Journal of Oncology Practice,2015,11(6):125 - 128. KAL) P E A ,2013,24(48) :4598 — 4602.
[12] a2 R, TR, 5 . /BT RERBIRE [16] R K b HRILK . HybEWIT IR B4 &%

LI P EERSF A& E,2015,35(6):536 - 539. Tay s RAF R BRI P EARAKRE AL S, 2021,
[(13] 7 % . ERSERERRRELAFAI]. TESY 38(8):9.

2% ,2020,15(3):90 - 93. (Wi H #91:2021 - 10 - 2548 71 H 191: 2021 - 12 - 15)

64



202245 A 20 H 5531 #5510 4]
Vol. 31,No. 10, May 20,2022

¥ %

China Pharmaceuticals

HFRE
Pharmacy Articles

in group A, while the MA — ADP in group C was significantly higher than that in group A (P < 0.05). In EM patients, the

inhibition rate of ADP in group B and group C was significantly lower than that in group A,while the MA — ADP in group C was

significantly higher than that in group A (P < 0.05).In IM patients,the ADP inhibition rate in group C was significantly lower

than that in group A (P < 0.05). There was no significant difference in the incidence of MACE and gastrointestinal reactions

among the three groups (P > 0.05). Conclusion CYP2CI19 gene polymorphism has a certain effect on the drug — drug interactions

between clopidogrel and rabeprazole,and the combination of two drugs should be considered in the clinic.

Key words: CYP2C19;gene polymorphisms;clopidogrel ; rabeprazole ;drug — drug interactions;antiplatelet therapy
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AR I PR X CYP2C 19 5 M AH X6 45 /)N 4 3t
SR (PPLs ) P G4 nae g B D1 a7 s ke 91 B by XL I
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H R R LAl i /il SR B 25 B BE 2 W K PPl 4
I, T 3R U e IR 2 LT A B0 92 R ST B 7 5 TG
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Tab.1 Comparison of the patients’ general data in the three groups

A A#i(n=200) B#(n=200) C4(n=200) it (n=600) PIA

PRI 4, 51(%) ] 136(68.00) /64(32.00)  131(65.50) /69(34.50)  137(68.50) /63(31.50)  404(67.33) /196(32.67) 0.791
Fib(X x5, %) 64.7+11.5 66.2+12.0 66.9+12.4 65.9+12.1 0.173
RRERHN £5,kg/ m?) 25.1+3.4 24.8+3.6 24.9+3.8 24.9£3.6 0.698
SB[ A K, 51(%) ] 109(54.50) /91(45.50)  106(53.00) /94(47.00)  116(58.00) /84(42.00)  331(55.17) /269(44.83) 0.587
B E AR, (%) ] 113(56.50) /87(43.50)  120(60. 00) /80(40.00)  132(66.00) / 68(34.00)  365(60.83) /235(39.17) 0. 144
Bl AR, (%)] 83(41.50) /117(58.50)  82(41.00) / 118(59.00) ~ 93(46.50) /107(53.10) 258(43.00) /342(57.00) 0.470
HhRmIA A, (%)] 77(38.50) /123(61.50)  66(33.00) / 134(67.00)  65(32.50) / 135(67.50) 208(34.67) /392(65.33) 0.376
i b kR A A, 40 (%) ] 12(6.00) /188(94.00)  15(7.50) /185(92.50)  17(8.50) /183(91.50)  44(7.33)/556(92.67) 0.628
ZERARIMANET X1 E,5(%) ] 25(12.50) /175(87.50)  22(11.00) / 178(89.00)  27(13.50) /173(86.50)  74(12.33) /526(87.67) 0.746
STEHEZ R SR A | 4,4 (%)] 63(31.50) /137(68.50)  56(28.00) / 144(72.00)  59(29.50) / 141(70.50) 178(29.67) /422(70.33) 0.744
ESTRBHH IR H /L, (%) ] 62(31.00) / 138(69.00)  66(33.00) / 134(67.00)  78(39.00) / 122(61.00) 206(34.33) /394(65.67) 0.215
FEEBSER A K, H(%)] 75(37.50) / 125(62.50)  78(39.00) / 122(61.00)  63(31.50) / 137(68.50) 216(36.00) / 384(64.00) 0.255
A RIS HB(X +5,U/L) 30.0£15.0 28.7+14.7 27.7+14.1 28.8+14.2 0.288
RINARBRALEHBEN £5,U/L) 62.9+28.3 61.1+26.2 58.4+26.3 60.8+25.7 0.244
JLEF(X £ 5, umol / L) 94.5+60.2 93.3+56.7 98.1+61.8 95.3+58.4 0.704
B2 B (X £ 5,mmol / L) 4.91+0.90 4.88+0.91 5.06+0.96 4.95+0.86 0.114
Z (X £ s,mmol /1) 2.05+0.35 2.03+0.37 2.10+0.41 2.06+0. 34 0.162
KBRS QR B BE(X +5,mmol /1) 3.08+0.90 3.03+0.95 3.22+0.99 3.11+0.94 0.116
ZRLRMFEN ST AR H(%)] 121(60.50) /79(39.50)  124(62.00) /76(38.00)  109(54.50) /91(45.50)  354(59.00) /246(41.00) 0.272
G SR ELREAAAAT A A, (%] 90(45.00)/110(55.00)  83(41.50) /117(58.50)  84(42.00) / 116(58.00) 257(42.83) /343(57.17) 0.746
ZEREAFHN ST AR H(%)] 68(34.00) /132(66.00)  67(33.50) /133(66.50)  78(39.00) / 122(61.00) 213(35.50) /387(64.50) 0. 446
BRITESDER A1 R,H(%)] 186(93.00) /14(7.00)  189(94.50) / 11(5.50)  191(95.50) /9(4.50)  565(94.17)/35(5.83)  0.553

1.4 Zit=4iE

K HI SPSS 22. 0 Ge it 2= 84 43 B . CYP2C 19 JE A A
L 2R 3 AT R AT A Hardy — Weinberg P 2 £ 5
Ha ﬂux+@a—*m%wm—Wﬁﬁ?%ﬁﬂ
Pt IS, A5 A B4 A i Z2 4 0] F R FH s i Ry
éﬁiﬁ@%ﬁw& Dunnett — ¢ K5, W 20 [] H 3
TP AL REAS ¢ K56 5 AN A5 A IE 28 00 A i 22 4 1) L AT
Kruskal — Wallis H¥5 , W20 8] b %84T Mann — Whitney U
50 5 THECRE R LR (%) R, Z2 41 18] FL AT 2 4 S0 o
Fisher K i A8 2 46 58, 25 18] %9 P4 LL %5 R FH Bonferroni 7
KER K IE.P < 0. 05 2= HA G258 X
2 H#R

SR K2 ERAIHBE D, 3P IL N B
A IR FEZEF(P>0.05); 5 AHE , B4 .C
2H B3 ) ADP I 2R A, C 4 AR A 1 MA -
ADP W& cEM B E T, S AA R, B4 .CA R
Y ADP ] 52 34 R 25 BRAIL, C 20 M8 35 19 MA - ADP
WEFEP<0.05);IMBER, SA4HE, AR
FH ADP I R 5 AR (P < 0.05) .3 41 54 19 % 1
16 b Je MACE Fil ' fg i e b & B R0 i & 2 5
(P>0.05),
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Tab. 2 Distribution of genotypes and metabolic types in the
three groups [case (%) ]

KA KRR A#4(n=200) BA(n=200) CZ(n=200) /Mt(n=600) P
EM f# 84(42.00) 78(39.00) 79(39.50) 241(40.17)  >0.05
M #1/#% 78(39.00) 82(41.00) 82(41.00) 242(40.33)  >0.05
#/%3 11(5.50) 14(7.00) 17(8.50) 42(7.00)  >0.05
PM #21% 20(10.00) 21(10.50) 18(9.00) 59(9.83)  >0.05
¥1*3 5(2.50) 4(2.00) 4(2.00) 13(2.17)  >0.05
¥3 /%3 2(1.00) 1(0.50) 0(0) 3(0.50)  >0.05
3 iFig
SAMEAS B A — BT/ MR 258 )2z FH 0 i i
BRI, AR B I5E A B ] DT AR U I /NG T 2
N AN EFE () ACS AR HETR YT 5 218 -0 O i 5T W
4% ~ 30% I £ 3 1 N i R S A B e 2 B A

MHEAS T KT 12), JEk Ik B 1A A e /IR SR, T T
YT b SIS TR HKPT Y H A9 R 20% ~ 65% , O
TR A O TR SN AR B R [R] RE LS - 140 5L N 2 28 I 24
N (S E P o A O T OB i
prIL1s15=16) Gttt A By VR S JC TG PERT AR 259 , (L2 15%
28 I 25 il WG 2D AR A0 AR AR S M AR A,
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Tab.3 Comparison of antiplatelet and coagulation indexes of

patients with different metabolic types in the three groups (X *s)

Rid a8 ADPHHE(%) MA-ADP(mm)  PI(s)  APTT(s)  Fiblg/L)  TIGs)
AR AAG=2000 4.4:20.0 01142 BA£L0 B854l 367:0.94 166213
BAGM=200) 43:19.0  AL1£140 13209 38042 3.67¢0.79 16512
CAG=2000 39.2¢18.8"  4.5¢1517 132¢11 37.7¢39 370£0.87 16.3¢13
I AZG=84)  56.2:£194 7138 I35sLl 38.6:40 3701099 16.7:1.2
BAG=18)  49.1:19.6  3.5:136  133:0.8 38337 3.69:0.88 16.6+12
CAn=19)  4655:20.6° 4L3:143" 13.2:10 37841 374:0.9% 16310
M AZG=89)  43:205  40.8:145 133210 38.3£39 3.68:0.88 167:11
BAG=9) 40.6:19.5  4.2:150 13208 37741 3.66£0.97 16513
CAn=%9)  3.0:0.3  4dl:ld4 BIl1 37.6£39 370£0.81 16312
P AZG=2) 305207 472147 134211 388437 357:0.93 16.0:13
BA(=20)  27.942L1 4784156 13.1+1.0 38.2+39 3.65:0.8 16.2¢1.2
CAn=22)  26.6£189  47:159 13109 37838 3.59:0.9% 16.1+12

EiHA4RE P < 0.05,7P < 0.01,”"P < 0.001,
Note: Compared with those in group A,"P < 0.05,"P < 0.01,
P < 0.001.
F4 AERSFEMIEEEMACEREMERNEEER
B [61(%) ]
Tab.4 Comparison of the incidence of MACE and gastrointesti-
nal reactions of patients with different metabolic types in the

three groups [case (%) ]

KA 20 5 MACE H M iE RS
23f A48 (n=200) 30(15.00) 52(26.00)
B #8(n =200) 34(17.00) 39(19. 50)
C#8(n=200) 36(18.00) 33(16.50)
P1L 0.715 0. 056
EM A#8(n=284) 10(11.90) 24(28.57)
B28(n=78) 12(15.38) 16(20.51)
C2(n=79) 13(16. 46) 14(17.72)
P14 0. 688 0.224
M A%i(n=2389) 15(16. 85) 22(24.72)
B#(n=96) 17(17.71) 18(18.75)
C28(n=99) 19(19.19) 16(16. 16)
P18 0.914 0.324
PM A#a(n=27) 5(18.52) 6(22.22)
B#a(n=26) 5(19.23) 5(19.23)
C#(n=22) 4(18.18) 3(13.64)
P14 0. 995 0.742

CYP2C19 75 Horp % ¥ fe S HE M VE T, CYP3A4 IR Z B3,
TE CYP2CI9 WY 550 BE X v, 2 F1 3 T e dil 2k A5 40 3 A
SR 5 5 T ST AR H 2 3 45437 35 PR 3 3 1)
H29% ~ 35% F12% ~ 9% , 2 =5 T FFF AT 40 A 9 685 i
BEMZEA T A IR W] 450 LA R 2 4 D R Ok 45
I 36 D4 A R e A TR MR BE T L0 AR B B Bk 1t 1 A

oA G S I XURS: B AR 0 A S S T 55%
76%"18) G MEAR B 5 PPLs LT 2524 1) 1 38 1 BH V7 751
SEIR IS A 25 AR ELAE T, 4k 1T X SR A% 7 1Y 259
PR Bl Ty 2% K 245 ) R0 2 7 A B s ), I 2
CYP2C19 A4 #1469 PPIs. Horpr, by 7 B8 38 7 ik Xof
CYP2C19 [ 30 il /5 F B BH 8, A K i SCHikIE 52 B8 5%
o7 s w0 o] S A TR AR AL T S BOLT AL
TP, MACE & A= U 380 o B8R [ PN A 204 F 5 i
B DU X SR A% T 25 9 AR 30 ) 2% B g7 s s
B2 R IR —BH Z TR 450 A0 5, 5 3508 DL e
XS B S AR L AT 2R IR R AR AR
CYP2C19HE R Z 7451 I T B PPLs 5 S ML A% 75 19 AH B4R
FHAFAE il B 2R o A BF A T
CYP2C19 3K 22 25 ] X S A% 75 -5 HAh 25 ) i AH B
YRR = A i 252 20 -2 PR L, S PR 5T T D e o 4
MH A AR R R AR, DL K CYP2C 19 FE R 2 354k
XiF 1% 24 0 HR CEL A FH B2, R TR 445 SR Y 8 Ak, AT
FEYNA 600 5] ACS [EFHEAT 1 AR BT o 5 ERT 7R
DU IE A5 SRR B I RIF AN [R] , AR5 TP 48 AL 11 600
1] £ 2 PRIE T 45 28 PM AR 19 610 550RD LL 81 i AR e |, DA
CYP2C19 R R HIRDS T 1EA[R] CYP2C 19 HE A AU i
R DU e X G AR BB A 25 5 R R
‘B DU IR AL 331 5t 2 0 35 70 i 2 0 — 20 B0 A 7] 3 [
R 52
AR PR AE T A S TPk B T CYP2C19 3R
Y[ 55 PR il B A7 X3 25 8 9 E AT 1 BN o 1 B ML i
P 3 22 SO G o 25 S R, EM 323 TP B R DL
W, SRR TR S IS PR =4 MP — H4 (R R 55 =)
W) ETF27% F1F [ 28% s IM 23R8 % B FH 75 DL REmB s, 4
MA% T M MP — H4 1 265 55351 E T+ 18% FVF % 16%
M 7E PM 32383 HP B 75 DU Rime st | Sk A% 3 & MP -
H4 ()2 F AREIFARBR o  ARR5E H, CYP2C 19 2
L AR G A T R DL s 25 W AR AR A S
WCHTRIFIE 45 2501, CYP2C 19 EM H 3% 0 S k& 75 45
Kot i /N die A FH 22 20 35 DURL e 1) 5% e f B S T
CYP2C19 PM 8 3 B FH 8 DU Fir e B 1) 45 46 bk 22 55+ 3%
TG T2 o K o A I IR A B A A S A R
FFE DU e s 1 7 B R CYP2CT9 56 TR 7R 1) 1 32
£ CYP2C19 EM 835 v B6 T 75 DR 20 mg / d B
MA — ADP B & FF =, ADP 3061 2 0 i BAIC , 15¢6 7 D
FLWE 10 mg / d I ADP il 58 B S A1 s 78 CYP2C19 IM
B AE R R ORI 20 mg / d B ADP A1) il 2R BH
B A, I56 F F5 DLHEME 10 me / d I &35 AR5 AL A B
b MTAE CYP2C19 PM 835 v, JC e & B 7 DL a7 s
20 mg / dif & 10 mg / d BF & T dE bR 22 F R GIT5
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HABNTE

£ o B N S SR N E AL IR
Mt A% B A AR B BT it AR AR L LA R AR X
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