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AR E SR E /MR AE FH BRI
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B3 4, BT B A3 1% I 8) IE AR B R A E RIS AE T, A LR A FTHARAR T 45 20 mg - d 7' B 2R BR 35 AT R AL T
4520 mg - 47", C ALRAEEAITH 20 mg - d7', FTH B FH AN LA BABN FAA L CYP2CI9 KR A AR 2 7
d G A it i 7 Bk (TEG) o] L BB IR i T 09 e AR R L3 F R (ADP 4l &), 53R 3 Al R ALK T H A4
B E 7,3 A ADP ) £ fe FoRAE F IR £ F R4 FF (P >0.05) , 12/ CYP2C19 AR M A B & &, [THARMLIT
2869 ADP #74] R & AT AR AL T BB KA T L0 AR, 2 F A LT FEL(P<0.05), £5i8  CYP2C19 v 1A 4K # 2 Z b AR 4 A
ACS B R T F AR T\ SBATARAL T B AR AL T 3T SO AR T 40 fe AR AE B ol A R £ 5, ABER T 3 AT R AL T e R e
7T,CYP2C19 2 AR ACS & B2 R FIIARAL T B 5 AR R % T 3 de DA AE A
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Effects of Atorvastatin, Rosuvastatin, and Pravastatin on Antiplatelet Activity of Clopidogrel in Patients
with Acute Coronary Syndrome and Different CYP2C19 Genotypes

HE Rui-rong", DING Shao-bo"*, LIANG Shu-zhen®, WU Xue-ting, LIE Zhen-bang”, ZHOU Guo-xiang”
(a. Department of Pharmacy; b. Cardiovascular Department, Dongguan People's Hospital, Dongguan 523059, China)

ABSTRACT :OBJECTIVE To investigate the effects of atorvastatin, rosuvastatin, and pravastatin on antiplatelet activity of clopi-
dogrel in patients with acute coronary syndrome ( ACS) and different CYP2C19 genotypes. METHODS Between November 2017 and
November 2018, a total of 300 patients admitted for ACS were enrolled in this study and randomly assigned to three groups. All patients
received standard dual antiplatelet therapy. A, B, and C groups received atorvastatin calcium 20 mg + d™', rosuvastatin calcium
20 mg + d', and pravastatin sodium 20 mg - d ', respectively. The CYP2CI9 genotype was detected by pyrosequencing. Throm-
boelastogram( TEG) was applied to detect the ADP-induced platelet inhibition rate 7 days after treatment. RESULTS No significant
difference was observed in baseline clinical characteristics between three groups. It was also no statistically significant difference in
ADP inhibition rate and proportion of clopidogrel resistance between three groups( P >0.05). However, compared with rosuvastatin
group and pravastatin group, the ADP inhibition rate was significantly reduced in atorvastatin group in poor metabolizers of CYP2C19.
CONCLUSION  In intermediate metabolizers and extensive metabolizers of CYP2C19, there is no significant difference in the effects
of atorvastatin, rosuvastatin, and pravastatin on antiplatelet activity of clopidogrel. Compared with rosuvastatin and pravastatin, atorvas-
tatin significantly attenuates the antiplatelet function of clopidogrel in poor metabolizers of CYP2C19.

KEY WORDS: atorvastatin; rosuvastatin; pravastatin; CYP2C19; acute coronary syndrome( ACS) ; clopidogrel
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VTR 25 1) 8 48 FT H6 A At 7T AT S 25 o A1 G i /D A
W PR ML /N AR 5 5 I e IR S A
i (39 2 /I AR S B 5 CYP2C19 5 (R 7Y i 3 A
U, A R 56 T A W R MY S I A
JIEI(TEG) R 5T B4R A0 7T L 35 AR A 7T S B &7 £
7T E AR CYP2C19 K PR 71 8 3% o 0 S A% 25
PN FH Y 22 57

1 #R57EZ%
L1 %8R EER A
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SRAT, A8 i 25 47 BR 2 /L KL 20 mg,
Z5HE ¥ J20140002) |, Fi &F AR TT 45 7 (7 44
UM, WL R 25000 B A A BR 2 |, BEA% 20 mg,
[ 25 7 H20143284 ) , AR A 7T 84 R (7Y i 44
FLEIRE, 5 — =3 25 Bl A R A, A% 20
mg, [5 2 i ¢ H20040101 ) , #% W2 $2& B 5% 21 1k 1t
R KW =B W RHECA R ), D 5 id
BRE (R =ZFEYBEARSHA), &k -
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41l DNA $2 I & 4% U B 3 8 AE $2 0 DNA,2 h
W AT R BEEE SN 1Y 5 $5 3R] S A A 15
i FHAE TR I 7 (R I CYP2C19 JE PR, 5 Ji Jk
RIS )5 4% PharmGKB 1) A0 35 43 B bk 1 2E 47 53
2H,FERBI( o+ 1/ % 1) R P Y (extensive metabo-
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PM)
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HIPL(NCR) o
L7 Sitptr

SEIG B YR % O SPSS22.0 %% {4 K¢ GraphPad
Prism 7 $EA 7537, 38 1 x50 4341 CYP2C19 [
TR 547 5 Hardy-Weinberg V- i ; 714 % %
x = sIE AR, MZH ) LL BRI ST REAS « K, &2
ZH (8] H AR FH B PR 28 5 22 4017, 2H 18] A e AR
Dunnett K56, UL P <0.05 2546501152 ;0T
BOPORE R 43R, 4L FLBOR F ) K, L
P <0.05% 22 5 A Go it = S, 21 18] W5 P Lb 45 fe
Bonferroni {45 TE A6 56 7K VE o

2 5 R
2.1 — R

300 1] AL S A R — e RORE LR 1, i 5P
ARy 9 (65.9 £ 12.6) %, b S 1% 195 {9, 4k
105 Bl 3 21 A PRIE L BORL LA JLSE T2
227 (P>0.05),

R1 EF—MRIERTH. n=300,xxs

Tab.1 The clinical characteristics of patients. n =300,x s

Characteristics Atorvastatin Rosuvastatin Pravastatin

Demographic data

Male 65 63 67

Age/year 65.5£12.7 65.8 +12.3 66.4 +13.1
Medical history

Diabetes mellitus 30 31 29

Hypertension 61 64 62

Hyperlipemia 44 42 41

Smoke 40 42 45
Biochemical measurements

ALT/U - L~! 29.9+14.3 30.2£15.0 30.4 £14.7

AST/U « L1 70.9 £28.0 72.3+29.9 69.6 +30.4

Cr/pmol - L.~1 88.3+24.1 87.5+24.0 89.1+23.8

TC/mmol - L1 4.88 +0.75 4.96 +0. 83 4.92 +0.91

TG/mmol + L~! 2.08 £0.33 2.11 £0.28 2.03 +0.37

LDL-C/mmol - L. ~! 2.88 +0.80 2.82+0.89 2.79 0. 94
Medication

B-blockers 61 57 58

ACEI 38 40 42

CCBs 30 28 27

PPIs 37 38 41

TE:ALT - SRR ARG ; AST - RITAARASEFLFEM; Cr - ILAT;
TC ~ SRR TG ~ HiM =% ; LDL-C — I BEAR 2 11 A [# 8 5 ACET - 1 5%
TR FGALREHMHI70] ; CCBs - F5F5H077) s PPLs — J 1AM il 77

Note : ALT — alanine aminotransferase; AST - aspartate aminotransferase; Cr — cre-
atinine; TC — total cholesterol; TG — triglyceride; LDL-C — low density lipoprotein
cholesterol; ACEI — angiotensin converting enzyme inhibitors; CCBs — calcium

channel blockers; PPIs — proton pump inhibitors
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2.2 CYP2C19 #[H & /A

300 f5i] ACS B3 ) CYP2C19 Kk A #4341 WL3&
2, Hth EM A 134 4], 5 44.7% ;IM £ 127 4, |5
42.3% ;PM 4 39 3], /5 13. 0% ,3 20 H & 1k JE ] Y
Fefi b Tege 27 2 5 (P > 0. 05) o X R B 347
Hardy-Weinberg V- ffi 73 #7 , 45 e @R, P HY KT
0.05, =2 Fl + 3 BIFFA mAL V-5, 0 ABF9E 0 f8 2
HAA TR RE
2.3 3 41E# ADP 1#| % X CR #y &

R 3 fros, A BT SR B ST T2 259
7 d Jg, BRI T 24 B AT A VT A1 A5 At VT 41
) ADP $ji | %22 5 )% CR Wil R LRI 255
X(P>0.05),

2.4 MITEAGY A RBFTRAL/DRERZ S
CYP2C19 £ H A By X %

i — LR CYP2C19 PR ALK B 43 i EM
4 IM 20 Jz PM A5, 550 B BT HE AR 7T B T £
AT A8 A At 7T %0 S A% B P M ARVE Y 52
M, S5, 7E EM J IM 85 rp BTE AR At 7T
A B dF AT 4 S A VT 41 ADP 1] % 22
5 M CR 22 3o 8t 24 5 L (P >0.05) s 7F
PM (835 BT HE A Ath 7T 40 i &F AR At 7T 4 S35 1%
T4 CR Hufi 22 55 e g it L (P >0.05)
{EBTFE A AT 21/ ADP 1] 2 1 25K T B &7 £l Ath
TH M RMITH ZRA%1F2%2E X
(P <0.05) , P4 fthyT 2 35 4 il PM AR 35 Y ik
& B P/ MRAE LR 4

F£2 CYP2C19 EFHA 4. n=300
Tab.2 The distribution of CYP2CI9 genotypes. n =300

n

Phenotypes ~ Genotypes

Atorvastatin -~ Rosuvastatin ~ Pravastatin ~ Total

EM #1/ %1 43 45 46 134

M w1/ %2 37 35 36 108
w1/ %3 6 6 7 19

PM *2/ %2 11 9 8 28
®2/ %3 2 3 3 8

*3/ %3 1 2 0 3

®3 3 UL ADP % £ R CR I
Tab.3 Comparison of ADP inhibition rate and the proportion of

CR between three groups

Atorvastatin Rosuvastatin Pravastatin
Parameters
(n=100) (n=100) (n=100)
ADP inhibition rate/%  44.0+20.6 47.3+£20.3  49.3+22.7 0.206
CR/n(% ) 33(33) 28(28) 26(26) 0.532
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F4 3MMITATE CYP2CI9 £ H A B b 3t A w s E1F A 02w F I
Tab.4 Comparison of the effects of three statins on clopidogrel in patients with different CYP2C19 genotypes

Phenotypes Groups n ADP inhibition rate/% P ADP inhibition rate CR/n(% ) Pcg

EM Atorvastatin 43 54.3£19.2 0. 656 5(11.6) 0. 874
Rosuvastatin 45 56.1+20.5 4(8.9)
Pravastatin 46 58.3+21.8 4(8.7)

™M Atorvastatin 43 41.4 £25.0 0.907 18(41.9) 0. 888
Rosuvastatin 41 42.8 £23.6 17(41.5)
Pravastatin 43 43.7 +24. 1 16(37.2)

PM Atorvastatin 14 20.3£11.8D2) 0. 021 10(71.4) 0. 484
Rosuvastatin 14 32.5+13.7 7(50.0)
Pravastatin 11 33.1+12.5 6(54.5)

T ST HALITAL AR, D P <0. 055 5 TAL ELAR 2 P <0. 05

Note:; )P <0. 05, compared with the rosuvastatin group; 2)P <0. 05, compared with the pravastatin group

3 3 i

SR B AE R — LT MR 251z T 10 A
MAEBIR . SR, A5 8w ,4% ~30% ) B E IR
FHE R 2 S N4 B TG i 38 2 T B 4T a0/ B s
BOERAE CRY™ ., sz b e E L E R H AR
AN R WF 58 Hr, CREL 1 46 2 91 N BE Hp 35 3]
20% ~65% , LG Ik T F Al AR L i
MHAS PR 7 R 0 B R R A G A% A B DL S 25 A
HAEFI% ., H CYP2C19 JE[H £ 2545 .3
SR AR B QI 1 1l 24 e B AT /NIRRT, I 3
— IR I R CYP2C19 1 4% %
PEIEFEH, 1 HIEH IREENIEH, +2-8 R
ARk Bl 2 4 57 JE L, * 17 Sy B RE 194 o 46 37 3
DR, Horpr s 2 1 3 B2 R R, I AR 2 ] = 3
(A ST RT3 43 ) ok 29% ~35% F1 2% ~9% iz
ETEM AT BN, Sk [18-19] B Z 1
5 QNS B A EA EAE 259 R B 22
Tl AT TS24 W R i B R . A% B T
M/ S CYP3A4 J B 24 6 ik, 32
B2 CYP3AA AR Ay T 225 in BT 4B AT 7 RE
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M/ B E R T T2 265 5 Sk s & 1 25
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Wi GR35

AR T TR Y K TEG #8598 Bl 4K
T i & AR AR TT B A VT S 3 B A 7T X AN [\
CYP2C19 JE R Y 8 35 S M A% 35 0 10/ Al 1 1) 5%
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] RE S S MLHS R B P L MRAE

T3HN AWTEEAFAE LA Jr BRAE - (D B SR
NHEH CYP2C19 PM R LU 910 3 i 1 RS A,
ERFL BN 12% ~ 14% , ABEFEERZ 100 {54
#,3 A PM R E TSI 14 {14 BiAN 11 i, ke
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