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ME: BEY  FiF CYP2C19 FEPNIBE I /MR S RERN ( PFT) 45 T 42 A% 28 BORAR Bl ik AR (PCL) AR Bt ifin /s
MOIRYT IR H R IR, Ak #EHC2019 48 1 7 %8 2021 4% 1 7 B & 245wk sh ik GREK) 6 28 F v M i s B2
BefT PCI B 136 AT RTME PERTSY , $R BEHLEC T3R5 70 LGS 2 0] IR 245 68 {91, PCT AT P ZEL 24 111 iz BT
A VEARIGE & SN AR T pT i/ MRGAYT , HLE A E % 300 mg It PCLARS , WL ARE CYP2C19 LR A X 73 A
[FACI Y, 4 o (A B AT PET i AR R 8 A R 08 A TR0 g Sl 75 IR , 6 HOUUBR 7 L/ i ) 5
EL A T 9 R g A i % 5 o BELAELATY P BT W] DU AR G mb s 7 0 W46 PCT RS 4 JA i 35 WUNLES 2 1 (eTnl) JILIR
PR T (CK-MB) B C-J2 8 1 (hs-CRP) KF-, 483t PCTARJE 1,12 4 H 2R KL i S F (MACE)
R, &R ARG 4 WS M ¢Tnl hs-CRP 2 CK-MB /K- T3] #EZH (P<0.05,P<0.01) . RJF 14
H SRR IR MACE B & A2 R OB, 22 52 0 4E T2 1 3L (2.94% vs 5.88% ,P>0.05) s RJ5 12 4 H , W4
MACE Jd Az 3R R E A T X IR (8.82% vs 23.53% ,P<0.05) o WAL AN HAZH ) LG A A2 4 LR SR i
(10.29% vs 8.82%,P>0.05) . Z5it  CYP2CI19 KR PFT 7648352 2% PCIARJEHLMLIMGAST 1A H N AEGEE L
L0 B S AR b TFREFEARAS 12 1 N MACE,, ELRREAII AR HE iKUK o

KR CYP2CI9 BEN; /MRS REASIN s M2 ACHIRL s I FQIB L s SRS ST s B ARZBOERBIRA AR
P/ MR
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CYP2C19 gene combined with platelet function test for guiding
the antiplatelet therapy after complex PCI
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Abstract; Objective To investigate the antiplatelet effect of CYP2C19 gene combined with platelet function test( PFT)
after complex percutaneous coronary intervention( PCI). Methods A total of 136 patients with complex coronary artery
lesions underwent PCI in Cangzhou Central Hospital from January 2019 to January 2021 were selected for prospective
research, and were randomly divided into observation group and control group (n = 68, each). Before PCI, aspirin
combined with clopidogrel was given in both groups, and the dosage reached 300 mg each. After PCI, in observation
group, different metabolic types were distinguished according to the detection of CYP2C19 gene; the patients with low
response after PFT of the intermediate metabolic type and the patients with gene slow metabolic type were considered to
be clopidogrel resistance, and the clopidogrel in the dual antiplatelet was adjusted to ticagrelor. In control group, aspirin
and clopidogrel were still used. At 4 weeks after PCI, the serum levels of cardiac tmponin I(¢Tnl) , creatine kinase MB
isoenzyme ( CK-MB ) and high-sensitivity C-reactive protein ( hs-CRP ) were detected, and the major adverse

cardiovascular events( MACE) and the bleeding events were observed at 1 month and 12 months after PCI. Results
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The serum levels of ¢Tnl, hs-CRP and CK-MB in observation group were significantly lower than those in control group

(P<0.05,P<0.01). At 1 month after surgery, there was no significant difference in the total incidence of MACE between

observation group and control group (2.94% vs 5.88%, P>0.05), however, at 12 months after surgery that in

observation group was significantly lower compared with control group (8.82% wvs 23.53%, P<0.05). There was no

statistical difference in the total incidence of bleeding between observation group and control group( 10.29% vs 8.82%,

P>0.05). Conclusion CYP2C19 gene combined with PFT can improve myocardial injury and inflammatory indexes

within 1 month through guiding antiplatelet therapy after complex PCI, and reduce MACE within 12 months after

operation without increasing the bleeding risk.

Keywords: CYP2C19 gene; Platelet function test; Slow metabolic type; Intermediate metabolic type; Clopidogrel

resistance; Complex percutaneous coronary intervention; Antiplatelet therapy
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BEA AR 22 B AR B Ik ATRY T (percutaneous
coronary intervention , PCI) 45 R 42 & , % & 2« PCI
BT B EBAERG N . o T AR B Bk (R )
AEERALRR R, PCT AR ZUSE 2%, 201 5 Ik il A 78 i L
B8y | BN  ov= T (1 0 N S ART I == - S
Gt HWEITIN N, B 2% PCL AR J5 5B 1 45 1 7
AT G Jo Ik B WU AP/ MRR T ROR R
FAMEA% TP, 5 CYP2C19 J P 22 75 14 % V) AH
23N AR T BE K I ( platelet function testing,
PFT) A DL fz Bt PCT R J5 83 /MR R & DR rY 4l
HRE B, A BT PRAG B X T B i /N 25 4 19 s g
PEN L AHIE SO W 4G AR R 45 A R S PN /MR
Y, PEAL B2 2% PCT R 5 BT il /M7 &%, B
BT .

1 #MEIE

L1 s RFH ARSI 2 R GEe P 51 &
B (5. 2019-007-01) , I 2 52 Jli & A i R
G (M5 : ChiCTR100043438 ) |, 28 i 55 Hl 1%
A RE . HhHL 2019 4F 1 A 2 2021 4 1 H T
T G BE B O WM T2 2% PCIL A48 e AR 3h kA8
[4] 2E5% 75 ( chronic total coronary occlusion, CTO)",
BRI AR A E AR, 4 SO AR , = SRR, SR
KPE>60 mm B, BT 3 MR DL B R
A8 A O R, 3 136 ], FRBENLECT R N
WL SRt RAZH , 4% 68 {5, Xt A ZH i 5 7> LA BAT ] DT AR
(100 mg/ ¥k, 1 Y/ d) B4 SRS 7 (75 mg/ I, 1 K/
d) XU BT /MG ST o VL5 A S8 35 AR 40 ol 4 550 )
K \CYP2C19 LD 22 285 1 460 0 25 S8 B Bt il /)il 25
YRITIT 58 o I BLER BEBHAIG R B8R} H A 2 S 24
LG EE X (P>0.05) . Wk 1,

1.2 A HBRATE WALRE: (1) ZiXE LW
MO s (2) BT 4% PCI FARIRIE; (3) [

EPCIARJE 124 A MG HL I/ DRIG ST (4) T
PR P BE e B LA BE DT # 5 (5) BRI A A
%o HEBRARUE: (1) X BT w) DTk | S A% 75 A i
g BOE (2) IFETREA2E; (3) Ak
PEPS (BE LD RE S8 &5 (4) BV MR, U 75
AR TEE;(5) RUTBREE S KRR EH .

1.3 A WA PFT Al 77 ik WERAL: N Tii rhon B
Bt 0 S B 2 — A4 A S RIS CYP2C19 R 235
PR, 75— 2 K B B s ARG I 45 51, 5245 = 17 53 b A
x4 A LS M, AR Al A A6 R IR D) e Bk 2 22 ) ) 2%
S, MRAE 2013 ik R 245 5L DA 4H 2 St K A ( CPIC) 45
B30, 4 g8 AR L P L« 2/ % 2 (636GG/681AA) |
% 2/ % 3 (636GA/681GA ) F1 * 3/ 3 ( 636AA/
681GG) ; HrEfRIH A = 1/ % 2(636GG/681GA) | * 1/
* 3 (636GA/681GG ) ; Mo AU g & [ &Y =« 1/ 1
(681GG/636GG) ; Hirb % 2+ 3 1y [ fQisf AL 42
A BRI Ay 2 S A% B R -

PCI ARG 1 RIE R TR M i# 17 CYP2CI9
LN Z2 PRI, 36 2 B h 0 SR #E L 6 h R 4
Ml . A RS E RIS 5 d 3547 PFT A, 1%
SRR KL 3 ml 264G 0 5258 %, 120 min N 5EK
AT ARSI 3z ) TEG B TH 5 H i/ N 1
K PA<50% 58 R EMAS B S ( clopidogrel low re-
action, LCR) , =50% %€ X NS A% 5 IE & v/ ( clopi-
dogrel normal reaction,NCR) ,

14 &y 7k PCLORFT P41 1 ik Bl ] T AR
(100 mg/ 7, FEEFEI/R A H)) B G A kA% 7 (75 mg/
O EEFE AR\ SR T, HE A H &
300 mgi) &, PCL A5 AR 72K USR], IR AH R
BYRUBRBT LI T 58 o % BRAH « R 2% 11 i B ] DR ARIR
B SRS 7R BT I/ B 77 56 (Bl A L AR 100 mg/ ¥k,
LR/ ds SR B 75 mg/IR, 1 /d) ik 124 Ao W
ZEAH ARl CYP2C19 J PR AN 8 35 4 oy PR AR g 1Y
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(RERAR BRI PRAR L ) | o ] £ 5 220 A i £ 2
=20 PARIGHEY RE AR SR 1 IR ] DT bR A SR 7 5
18 A 7R A8 25 3 5 Ay ] ) DG PR IBR 5 A% B 3% DAPT
Jra (BIE PEAK 100 mg/ ¥k, 1 I/ d; Bidk i i 90 mg/
Fr, e BT # B 23 1,90 mg/ ¥k, 2 Y/d) 5 Hhfa] 4R ik
TUBHEMRIEAT 5 d ke 37 PRGN ZE 5 LCR 20 &
VR ] ) DEPRIER 5 5 4% i 4%, 1T NCR 2 £ 3 4K
252 11l Bl ] DEPRER 5 S 7 5%
1 FAIERVORRIGRVOR  (n=68)

Tab. 1 Comparison of baseline data and clinical date between

the two groups (n=68)
WH ML XT 2 x> PA
RIS (B, x+s) 68.59+8.50 66.68+7.57 1.386  0.168
B (%) ] 36(52.9) 38(54.4) 0253  0.253
IKTE (kg,xs) 69.50+8.83  68.29+9.05 0.786  0.433
BMI( x+s) 25.06+2.07 24.93£2.15 0.345  0.730
WA S [ (%) 14(32.3) 15(33.0)  0.044 0.834
s [ B (%) ] 10(21.0) 11(22.7)  0.056 0.812
WEAE s [ (%) ]
LR 18(27.2) 20(24.7)  0.036  0.850
2 RUBR IR I 17(25.6) 14(26.8)  0.163  0.686
fiki A 5E 14(15.9) 13(14.4)  0.046  0.830
LAY (xs)
WBC(10°/L) 7.47+1.64  7.35%1.70  0.437  0.663
MLTEE(10°/L)  128.35+9.05 131.71+13.38 1.712  0.090
PLT(10°/L) 211.97+60.23 213.69+64.98 0.160  0.873
ALT(U/L) 30.76+6.07  32.34x9.96 1.112  0.268
AST(U/L) 33.21+8.51 31.07+9.53 1376  0.171
WURF ( umol/L) 91.09+17.08 87.66+17.04 1.171  0.244
BRT% ( umol/L) 360.31£57.58 368.25+97.14 0.580  0.563
HbAlc(% ,x+s) 5.71£0.82  5.77£0.64  0.420 0.675
MJIERERE(umol /L) 4.74£0.56  4.82+0.39  1.030  0.305
W H M (umol/L)  1.82+0.48  1.77+0.27  0.862  0.391
HDL-C ( umol/L) 1.25£0.37  1.16£0.24  1.743  0.084
LDL-C( pmol/L) 3.64+0.24  3.73x0.39  1.670  0.097
LR fE (%£s)
LVEDD( mm) 48.25+4.42  49.34x5.12  1.327  0.187
LVEF (%) 55.03+5.01 53.84x3.47 1.612 0.110
IR [ 51( %) ]
ACEL/ARB 61(90.3) 55(80.9)  2.110  0.146
T2 67(91.8) 68(90.7)  2.156 0.128
B 32 (A BH 60(90.7) 57(83.8)  0.551  0.630
b B TR 12(17.6) 15(22.1)  0.416  0.519
T TFZE MR 66(97.1) 62(91.2)  2.125 0.145
FARGUL (%) ]
IVUS fifi /i 30(44.1) 32(47.1) 0.248  0.248
PCI HpZI i 2h 60(88.2) 61(89.7)  0.541  0.541
KA (%) ]
CTO Jj75 6(8.8) 6(8.8) 0 1.000
b AR 15(22.1) 14(20.6)  0.044 0.834
72 E TR 10(14.7) 11(16.2)  0.056 0.812
Ay SUgpeAE 13(19.1) 14(20.6)  0.046  0.830
=R 13(19.1) 11(16.2)  0.202  0.653
YIRS
60 mm £y 15 10(14.7) 12(17.6) 0217 0.641
BTHAAS3 M
e 6(8.8) 5(7.4) 0.099  0.753

TE MR ZLEE 1 (HbALe) ; % AR 4 11 IR [E B (HDL-C) 5 fIk %%
NG H AR (LDL-C) s Z2 % &F 5K AR N 428 (LVEDD) 5 72 25 3 1f 73 4%
(LVEF) ; It 45 %% 5 3% % 40 il 410 ol 500/ 4 255 5k 36 10 52 % L ¥ 541
(ACEV/ARB) ; Ifi 3 WA (IVUS) o R [A]— R A A I —Fh 2 A
8 R TE IR S TR T 68 i,

L5 Rdedr (1) ARFMECHUIESE F (cTal) |
JURR ) TR (CK-MB) [ f# C-F i # H (hs-CRP)
K- ARJE 4 J, il R F S R K S ml,
3500 r/min, B.02E42 3 em, B0 10 min W£E ML, %
FHBEBC A0 W B 6 ( ELISA ) 3245 1fiL % Tl | CK-
MB ¢ hs-CRP K-( L T AR . (2) R 1
DA 12 A FEA RO IMAE R (MACE) AR5 FEVT
12 4 X EAERSE PO LR SE (RNMI) £ % A B
SCHR A IR TR G, AR T 04 S I 4 R R M is B
(TVR) GO IRMEFET Bt il 1 i 2 b 2 AR A B A T 58
Tt (3) Hhiln S Geit Mg pa I i & 2R 1S
AUFTARE M R H B R

1.6 Ziit 7k SR SPSS 25.0 B fFik 17 5 5t
Tho THECEERAB (%) FoR , LI LT X K00 AL
X RIS U SRALG ; T POk xes F7R 401 1H)
FEBAT I « Ky, P<0.05 Ry A geit~r i o

2 5 R

2.1 M4 CYP2CI9 AW 2 AFh b HREAHHA
Hoil] 25 R B 3 dn DS ST A B 68 1 1E
177 CYP2C19 JER A 42, HAK G20 S oA W3R 2,
] A A 4 P2 T PET A, Forb LCR 2 16 f3)
NCR 9 fil,

2.2 KB i ¢Tnl ,CK-MB & hs-CRP & -F tb 3k
WA ASG 4 JAILIE ¢Tnl hs-CRP J CK-MB 7K1
IR T X I4H (P<0.05,P<0.01) , LK 3,

23 maEHEKRE 1A 12 /4A MACE i R
Ja 1A H UERLURI T B2 MACE Bk AR R K, 22
FEG I FE X (P>0.05); K5 12 41, WEEH
MACE &k A= % K T R4 (P<0.05) . WL 4,
24 WHALE B EME WAL NS KA
B, ESTHEIE L (P>0.05) , RS,

F 2 WML 68 e CYP2C19 Fh [ 45 5 J AR i 45 784

Tab. 2 CYP2C19 gene detection results and metabolic
typing of 68 patients in observation group

R4 (kS CYP2C19 KK 7 B EHAH(%)
AR

AW ] 15 w1/ %1 15 22.1
whftiEm 1 w1/ %17 11 16.2
L RIER AW E| 25 %1/ %3 6 8.8
w1/ %2 9 13.2
%2/ %17 6 8.8
%3/ %17 4 5.9
PR G 17 %2/ %2 6 8.8
%3/ %3 8 11.8
%2/ %3 3 4.4
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£ 3 W4l PCI RJ5 4 J& ¢Tnl ,CK-MB &
hs-CRP K3 (n=68,%+s)
Tab. 3 Levels of ¢Tnl, CK-MB and hs-CRP between two
groups at 4 weeks after PCI  (n=68,x+s)

2057 ¢Tnl( ng/ml) hs-CRP (mg/L) CK-MB(u/L)
U =2%) 0.030.02 5.26+1.07 22.41+4.35
oyl 0.060.01 8.35+1.47 28.91+4.50
(14 2.580 14.042 8.558
P1i 0.012 <0.001 <0.001

Fz4 WHARE1.121H MACE 4% (n=68,)
Tab. 4 Incidences of MACE at 1-month and 12-month

after operation in two groups (n=68, case)
N . MACE
24131 LUEPE - RNMI ST JEHUY Bk W
T FEARE TVR iz L (%) ]
K NERY|
MEEH 0 1 0 1 0 2(2.94)
X IRZH 0 1 1 1 1 4(5.88)
XA 0.507 0.507 0.174
P& 0.476 1.000 0.476  1.000 0.676
ARJg 12 A
WEEH 1 2 1 1 1 6(8.82)
X HEZH 2 4 4 4 2 16(23.53)
X {4 0 0.174  0.831  0.831 0 5.423
Pl 1.000 0.676 0.362 0.362  1.000 0.020
11 : ST FR RN ML
x5 WAL mMFEHEER (n=68,4])
Tab. 5 Incidence of bleeding events in two
groups (n=68, case)
) HA Il & A
4 A i3 R
215 BRI R M E=9; a1 (%) ]
pUE 24| 5 1 1 7(10.29)
X HEZH 3 2 1 6(8.82)
X 0.133 0 0.507 0.850
P1{E 0.716 1.000 0.476 0.771
3 it i

S22k PCLAE N — i ot e 5ok e ko 22 2 ol 3.0
JUL AL 7 3 11 T BB, 3 AR IR IR A
A B 23 1) LI A 2 BN, BILAAR P ) B I 2 6 % i /)
MRS | % 47 L 20 P R 58 4 B9 1 T, R U Tl
2207700 BRIV ARIE A S S B SUBE T I/ ARYA T
A B R REAR PCL AR J5 O ML AN K 3514, anoc U5 1 4E
T O WU E AR L P A v G A 2, SR I 2 I IR
WFIE R BA 5% ~28% 1) (5 T LA H LA i G A 7
B L = A A S AR c e o
W PCL ARG 1 AT Y S A B 6 SR AR R B 3, &
AR SR AR RO VR BE o MR BT e i A
Hh4E MACE (1 R4 % 5% ~ 15% , T 5 2% 56 o 75
PCI ARG 1 4E ) MACE 57 & A= R 2 53k 10.4% ~

19.7% , " H R I RES 5 o RT3 A RE A
) IR i S 5 A R BT I/ NRIR 97 T R LR
wE

CYP2C19 ity 25 AT iy 8 B 2 30 80 HL A7 B I 1)
A2z S e T DLTRUAR S S TR A5 25 P e 24T
FEVRTT R i SE R 0 548 Z850nT AREAR 25 At e
e B 1 A 0 e, T R A R T 1 2 K
Pl SN J A TR 0 R I PR IG T R 4%
PCI, RJ5T L CYP2C19 L[RG5 &K, Al %
T AT BB & AR R0 IS 34 o AU R R A A, 48 L
1L/ R 26 556 W, Sof 4 3 s A U AR . AT
FETEFUMLAS T 5 RIS I A B il BX & PFT JL[m) 48 &
SANMEAS B AE PCT AR5 AR 0 T, AR 4f 45 AL e bt
M/ MRIETT 75, 58 FIRIT A L, AR 4 B R R
12 4~ By MACE 8% A4 58 10 2 B A, 5870 i i 5%
g5 A oTnl . CK-MB % hs-CRP 7K -4
Sy SeECo  EE R B TS VA AR b, SR A A LA B
Ak, 52T e A AL, X SR,
FIFH CYP2C19 JEHEX A PFT, 485 PCI RJFHi i/
HIadT R 0 WU O3 2 B s R . it
Ah ARG KB, PCT AR JGHL I/ MIGYT 12 A~ H W,
W FB A SR I 5 I A 22 TR B, AN
I AU o

Zi LTk, CYP2C19 LN ER & PFT 7545 3 & ¢
PCI ARJEHLML/ MG T 1 72 W Aa B T 8 35 O U
YA, HREREAR ] (1 4R ) 35 MACE, A 34 i i
IR
S E

S 3k
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