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LL CYP2C19 FEH 2 5P S iy W BLIGR )Y )7 RAE
Teb IR 2l Wik 55 B B REL AR S X o T L
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(L34 TSR N R B e M ShRE, %1 213000)

[WE] BH BT CYP2C19 HH L4 M4 W 48 558 4R 8 bk 5% % B 4 R (coronary artery bypass grafting, CABG) J& X T
WITH RO MMM, Ak BB 2015 4E 2 A ~2022 4F 2 H Bt 166 Bl 00647 CABG 1% PR %ERE , AR i 2
AT CYP2C19 F RGBT AT il /NI, 43 S A M AL 36 97 20 70 BLIA T7 40, /i AR 3R CYP2.C19 35 BRI G W 45 51 R ) ] DT
ARIR A SUEAS T BOR S B VTR YT J5 A R P B R DG ORR IC A B T o 0 G AR TR IAYT . B 2 41 R EOR RO 8 FE 44 (major
adverse cardiovascular events, MACE) M il 4 & A0, LR G 12 A AN @B Eol. &R AR AL E M
TRIT AL MACE K AR50 2.5% (2/80) \10.5% (9/86) , 2 RA G231 L (x* =4.250,P =0.039) ; H 1l 44 & A4 F 5
B 16.3% (13/80) .5.8% (5/86) , 25 A Gt #E X (}* =4.669,P =0.031) , ARJ5 1 RSNk CTA R AHAL AT H
I 6 PR 3 i 2R 93.79% (252/269) , 8 % & T MBI 4 85. 1% (239/281) (Z = -3.259,P =0.001), 4t HTF
CYP2C19 Z N8 T FAMALP M /MRIATT ) %, 7T LIFE(R CABG BE ARG MACE L4 MEARJE | AN N E %R,
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[ Abstract]  Objective To investigate the value of CYP2C19 gene polymorphism detection in guiding dual antiplatelet therapy
of coronary artery disease after coronary artery bypass grafting (CABG).  Methods Clinical data of 166 patients with coronary heart
disease receiving CABG in our hospital from February 2015 to February 2022 were retrospectively analyzed. According to whether
CYP2C19 gene detection and individualized antiplatelet therapy, they were divided into individualized treatment group and routine
treatment group. The former was treated with aspirin combined with clopidogrel or ticagrelor based on CYP2C19 gene test results, and
the latter with aspirin combined with a standard dose of clopidogrel. The occurrence of major adverse cardiovascular events (MACE) ,
bleeding events, and bridging artery patency at 12 months after surgery were compared between the two groups.  Results The
incidence of MACE in the two groups was 2. 5% (2/80) and 10. 5% (9/86), respectively, and the difference was statistically
significant (x> =4.250, P =0.039). There was a statistically significant difference in the incidence of bleeding (x> =4.669, P =
0.031). Coronary artery CTA showed that the overall patency rate of bridging vessels in the individualized treatment group was 93.7%
(252/269) , significantly higher than that in the conventional treatment group 85. 1% (239/281, Z = -3.259, P =0.001).
Conclusion Individualized antiplatelet therapy guided by CYP2C19 gene detection can reduce the incidence of postoperative MACE in

patients after CABG and improve the bridging patency rate at 1 year after surgery.
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56 R Bl Bk 5% 15 % A R ( coronary artery bypass
grafting, CABG) FEVRIT R O ) BB O ¥ {H CABG
ARJG BBV KA A O WUREFE 5 32 SR 10 i A
F 1 (major adverse cardiovascular events, MACE) i X,
B B INIR YT S T G TARTT RIS, O sk G I
I B i e A5 1A S8 4% 2R CABG AR5 H B SR H B
A VEARIR A P2Y 12 10 551 ( SRUnH S R B0 A% B 15 ) AL
PLIAY (dual antiplatelet therapy, DAPT)™ | &[0
JE 95 2% 23 ( American College of Cardiology , ACC) 3 [
D AEPP 2 ( American Heart Association, AHA ) F13& [H
i IfiL 4 3 5 FIA A 2523 (Society for Cardiovascular and
Angiography Interventions, SCAD) B & % #ii ( 7 4R 3 bk
TR (2021 iR) ), #I CABG A JF MR E gt
ML /MRIGEIT (ARG 6 h) , IF#& i CABG RJ5 DAPT 1]
A KRS M (3mSR T S TR T L
ZF| CYP2C19 HH LSRR K4 CYP2C19
DRI 760 35 ) 5 3 1 P2Y 12 41 i 551 S — b nl 3k 7 %€, L
ACC/AHA/SCAT #§ B AN HEUULE I PR 52 8% v 0488
FH CYP2C19 FEPIA I, 5116 TR 25 ) 35t A% 2 5% Jita Bk B0
(Clinical Pharmacogenetics Implementation Consortium
CPIC) 2T CYP2C19 i PK B fifi FH S8 ik A% 75 458 R AH 1
FIEY . AW EBME R CYP2C19 FEHAE T T A
PRALBT I /NI T R BB I/ N TG 7 X CABG &
HRIROR BRI DAL IR 27 £ BE R AR A Bt /MR R
VIS SV Ny

1 IeRBEHEFE

1.1 —Bwert

ARAFGE 2 M T AR N R BR B A P 2% 51 45 o %
W (45 (2020 KY271 - 01) , %4 4 8 2 04 [A)
= AT 2015 4E 2 A ~2022 4F 2 A 3B 214
56 04T CABG I R BER, AR e . O#fi2 Ny
b0 995, 4T CABG; @ F AR J5 K ok Ak 4 48 6 38 T
CABG ;DA J5 J2jiti DAPT ; @ Ilfs IR % Rt 5¢ %, HEBx
P e« QO FH X 245 4 A3 I PR AT 5% 0 1) 25 4900, A 4
AMMLE R PASO AU (IR D L % R 2 S
AR F- 55 ) RIS P A R (PR S h e SR R X

=

Clopidogrel ;

Ticagrelor; CYP2C19 gene; Major adverse cardiovascular

IR R4 ) ; @RI R FHAE P2Y12 32 (440 11 71
P /MR 25, a0 P HEBEAE ; A DAPT M 1] &
JAK T B AR 2

TR A HEBR bR oE TR 1E 166 B, 5 115 B, &
51 %, 439 ~82 % ,(65.2 +8.1) %, BMI 24.47 +
3.13, 70 A W dH s, 127 4 IR &k L
83 & MR . T BE 2019 4E5| ¥E CYP2C19 FE[H
Z AR AR, 2019 £ 8 ARTEt 2 B & XL
CYP2C19 FE ARG 45 5L | R FH Ba] ) DS AR B & 5 B 551
I A T O AR T (IR ST, n =86),
2019 4F 8 HJ5 CABG B #H ARFi¥1T cYP2C19 A
RGN, A 4 A T 45 SR ok BB ot /N AR 2 (AN R AR R T
H,n=80), 2 H—WHEEILELGEIT¥2LZ5 (P>
0.05) , 7l bk, L3 1,
1.2 Fik
1.2.1 FARIE HITIEERIMERT CABG, ¥ H
[l —FAREIME S, WELAN Ik SR v &, 3L
A L5 R R B s ik s sh ik . B i W) &
SEEERF ML 20 1 2 A8 AR e Ja 0 FH R ER of 3 0] ek
ASCIN £ I3, A LGS U B (mean graft flow , MGF) Al
P ) 45 % ( Pulsatility Index, PT) I 45 & Z 3k, H)
MGF >15 ml/min,PI <5, UIREANFFA R &1, H)
TE WA HAEAE RN, 75 R T Bk W & | e 2 J8 3 I
EYI A bR e
1.2.2 2593897 F AR Y H 45 BT R DA, R i
5 A5 A% B R A S I, R4 12 h (AR
S FRFEN R, HEARA 12 h, RJ5 24 h HIKE
DAPT, A & A5 24 HIBT & PL Ak 100 mg qd,
IR Z b ARG IR YT AR YE CYP2C19 FER Y
K R A FRE BEBE P2Y 12 J0 0 7910 . 12 A% 15 700 28 2 3ok
PER M4 90 mg bid , FP AR AL G I 560 fe 1 A
HH BRI 90 mg bid, H S Y B —
Ol i AT B DA R B AR T 75 mg qd, W
BIT UL B AR T 75 mg qd, AR I A
nie A% T A, A AR A X IR TR DR i A R
S 7E ) NG b B T N1 N S o A E R = i
B A EAR G 14,
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R1 28FE—HBERLE (x25)

21 51 AR (%) s BMI LVEF(% )
5% Z
HHIBIT 4L (n =86) 64.0+7.8 60 26 24.32 £3.21 56.20 £7.53
AMMEAIRIT 4L (n =80) 66.4 +8.2 55 25 24.61 +3.06 55.69 +8.22
(Z, )i = -1.901 x* =0.020 t=-0.599 1=0.417
PH 0.059 0.887 0.550 0.677
CCS 434
L 14 2 % = 3 4 4
HWHIRIT AL (n =86) 5 29 26 26
AMMEIEIT A (n =80) 4 25 27 24
(Z, X’ ) E x> =0.290
PH 0.962
215 NYHA 54
1% 2 %% 34 42
HHIBITAL(n =86) 1 37 45 3
AMEALIBIT 4 (n =80) 1 24 45 10
t(Z, x*)fH x> =6.331
P1a 0.097
215 EuroSCORE 134} (% ) VTS Ml IR 95 JE & e i TS
TWHIRITAL (n =86) 1.70(1.0,2.59) 40 43 64 14
ARIEIBITH (n =80) 1.67(1.10,2.51) 30 40 63 20
(Z, ) H Z=-0.522 X* =1.380 x* =0.000 X’ =0.433 x> =1.935
P{E 0. 602 0.240 1.000 0.511 0. 164
215 O LR FE H2 WEH: PCI WE A0 JIE T A bt !
WHIAITH (n =86) 39 24 1 79
MALLIR YT 4 (n =80) 33 14 2 75
o(Z, )& x> =0.284 x> =2.543 x> =0.004 ¥} =0.221
P 0.594 0.111 0.950 0.639
21 51 Dk
0 2 3 5
FHIRITH (n=86) 2 32 35 1
MEALIAEIF 4 (n =80) 4 31 27 7 3
(Z, X)) H X =4.121
P1H 0.532

LVEF ; 7228 51 1153 %0 ; CCS : i A0 1L 5 2

1.3 CYP2C19 %

SEZ3d sl

Dy A AL [ B AT T R
(CYP2C19 # 1/ %17 8 %17/ % 17) ]

IRl 43 7l
¥ ABI7500 2% % 58

25 NYHA 41 2.0 IF 24 2>

it PCR U7 CYP2C19 %
DO RAR A T 4R E AR R 45 R
" CYP2C19 %A 3 A
CRAC R OR

3 EuroSCORE ; BRI Lo JE T AR X

ML B L E N, AR A <50% N
WA A= 50% ~T5% NI EERAE A >T5% R
@MACE ; K5
CHSF ) AR B4 D BE TG0 LA BE i A R
@I AL AR AR 2011 4 0 R BF Y 4

A KB R A
] AT &

WA R 58 ; PCL: 2 B Bl kA AR

A CYP2C19 EEE R (loss-of-function, LOF ) 4§
ML (CYP2C19 = 1/ % 1) ] PARE A [ #5451 4>
LOF ZEi LK (CYP2C19 1/ %2 B = 1/%3)] 12
AL BI4E4H 2 4> LOF S84 3L (CYP2C19 %2/ %2
B %3/ %3 8 %2/ %3)]"
1.4 WEFE R

@5k 2 Bk CT P4l 5 Bk 55 s B A Il 8

(Bleeding Academic Research Institute, BARC )"
il 2 B H L2 2 AR e (R 2) B HR I O 43 )
DB, A T 1 ~ 2 R R B, 3 ~ 5 B
NEE WM, AEFE R & AR AT B
H5 CABG M ifiL & SE R A J5 DAPT i} [a] , LIk
B ORI Kk A AR W 5 S AL 9E BARC HY o
GrL 4 ~5 R,
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%2 BARC H 14y B4R A1

Hi T FR 0
0 % Gt 1fi
UHORTRESA TIO Hh , EA o EAT  hL A  O0 H T B  25 0
DR FLBSUAT MG S BT A TN L 00 R L T 096 0 0 6 B

AR LR s A ), BORWE R R 3 ~ 5 BAAR i ALK E) R 5 a1 50 O R W RRE R 5 M BEAT T 0 O R B BE

S AT GO O T b A1
3 A

3a BBl BAT S H AR, B 2B TR 30 ~ <50 g/ Ly T BEEAT 4 ALY H I RE PR
3b A HAZE WA I AR, BT R RE S0 /L PA b TR E AT F R T Wl 75 B4R 0 00 s B0 (BR AN R S e | R Rk R R

) 50 JUE S 28 5 T I a2 0% 4 2 W A L G

3c B U H 0 CBR M RO R . BRE S Ak Al ELSRHEAE L) s 2 P AR A AT S I S ) S 8 4540 9 D

H I

4 5 CABG KA i . OB F-AR M 48 h o4 AU H i ; @ Z R FF M9 A7 1k 1 F-A ;@48 h N B4 4 1l = 1000 ml; @24 h (4 g 45 51

M AR =2000 ml
5 #l ] LA EOAE T AY H ai

Sa PR 2 PR B A R ARG A Bl A Y I PR R BE - BROPE T A Y A 1 L

ShoAl 2l R B BR A Y AR A A DA S BT TR LY I 2

BARC : i Ifil 24 R A 5T &

1.5 Siiterabrg

K H SPSS26.0 # AT G it = b, fF G IERD
AT ESR U « =5 TR, ATFA ES ST =
BBV M(Q1,03) FoR , R ML FEA ¢ K 49 55 Bk
R 35 7B B R A Y KR SRR R R
Mann-Whitney U K%, P <0.05 ZR A4 i1% 8
X, REAHYEE N 4 K 4 Hardy-Weinberg 8 1% SF £
Ko, K 5 45 5 P >0.05, % WU 4 9 ke A ST &
H-WP- Al BA AR AR AE

2 &R

2.1 FEARZEHE

R4 CYP2C19 F K A XA K4k i y7 4l i 17 M
R4 BT CYP2C19 + 17 45 o 3k BRI 7E 0 9 A 1
ORI M Z AR FRFEA BN AR A T ok
H IR PR AR SR A P RS AR CYP2C19 FE R A T
SR K WE IR AR A oy g e b R AR A S R
25.39 .16 i, MEILIGIT A I BT CYP2C19 * 1
FR AN 55.6% (89/160) , CYP2C19 = 2 4

R 23 A 3% K 36. 9% (59/160) , CYP2C19 * 3 JE A
IR N 7. 5% (12/160) . KEEA CYP2C19 HY
FE A4 14T Hardy-Weinberg 38 4% - 4 46 56 | A5 1
AR, WK 3,

K3 CYP2COEERNT

LR e [ Y a1 L X 18 P1H

PRI CcYP2C19 1/ %1 31.2% (25/80) 0.926  0.629

AR CYP2C19 % 1/ %2 38.8% (31/80)
CYP2C19 %1/ %3 10.0% (8/80)

AT CYP2C19 %2/ %2 15.0% (12/80)

CYP2C19 %2/ %3
CYP2C19 %3/ %3

K H-W - 46 5

5.0% (4/80)
0(0/80)

2.2 etk

AMEARIG T 20 R 4 MACE 2 ] (2.5% ) , Hivh
SHBET 1 A LR RLIA YT 41 & 4E MACE
9 %i(10.5% ) , Hp & H BT 3 #, Wiz 4 1, .0
WUEESE 2 6], AN RALIA Y 4 MACE & /& 3% i 3 ik
FHMIRITH (P =0.039) , W% 4,

%4 24 MACE E4£ X%

25 53)) MACE A HIET L AR FE i 7 e
WHEIT4 (n =86) 10.5% (9/86) 3.5% (3/86) 2.3% (2/86) 4.7% (4/86)
AMEAEIRIT A (n =80) 2.5% (2/80) 1.3% (1/80) 0 1.3% (1/80)

XA 4.250 0.188 0.683

Pl 0.039 0.665 0.498 0.408

* Fisher ¥ i 46 56
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ARAIRIT A R AR am 10 B, E 2 3
i), H RIRIT A 4 0 R 3.2 i, 2 4 FE i g
REREFRIGIFE (P =0.935) , MELIRTT?
MBI M F R AERSEIGITA R ERA S

X (P =0.031),2 4l 30k &4 FA 53
(P =0.031), WL 5, KE M & BT 8%
25 J5 i, SR i Y S A R R
& it 1 i LA T S VR RE 25 W A

x5 2HEMERERREE

251 o 1t 1

EE UCEE H 1l

HHIBIT 4L (n =86) 5.8% (5/86)
ARALIBIF AL (n =80) 16.3% (13/80)

2.3% (2/86)
3.8% (3/80)

3.5% (3/86)
12.5% (10/80)

X 4.669 0.007 4.663
P1H 0.031 0.935 0.031
2.3 ARtk 3202 AR 7 LA AL 281 MR, AR AR IR T 410 A

ARG 1 AR K CTA DAl 8 2 1 I 4 388 5 1 2
AR I H B PR L 75 M # KR L 194 AR B
A 3L 269 MR 5 W MG IT 2L B Bk & 79 AR, i BK B

%% 93.7% (252/269) , i 3 & T % FIG I7 4L 0F 1ML
&% % 85. 1% (239/281) , L% 6.

®o6 2AMMEEHBERLILE

4 531 i 1 AR RS ;AR 4] %€
HWHIRIT AL (n =281) 239 4 9 8 21
AR YT ZH (n =269) 252 3 2 3 9
VA -3.259
PAH 0.001

3t

CABG J&:[H P b 22 IR J7 56 A0 9 #3547 28019 T
5. SR CABG A5 1 I 38 1 5 5 Z2 Fh [N K % )
AAOG B4 g I g LR 28R L I 7K SF T g 45 4
B E B A 2R I B A # A M S A R R AR
JEEAR IR AR DL R BB A PCT AR [RIRE AT i
0 L 32 B L AR IR AR AR OIS BS A 0 1) PR AT
J7 5 AR5 R A WA AR R S B LA R
PR AR 25 4 45 5% e A v R B RS o
0 A AT R Bt A B R figp ok 20 S el K B A, A
KT A BL G ) AL, (EA i AT A R85 1 AT oL A
MO . AR M A T Oy 2L
1 IR e L — R T By 25 1), I e A 22 e AR 5l Bk Y
SRR WD 55 RS A PR AR ) R AR SURER
NTRUJR B v R 3 T 0 A A A A T R R
R B 2 1O IR AR BE A2 B 2208 1 3 ) B 18] CABG
ESENSESE7//Rp g

SR NEPIRCARN &N WS £ E7/ R R ()

F IR IR Bh Bk il iz T TR )
TR R P R DGR O SR B i /AR 2
Yy, 6 1507 M 10 1A TR i T A — 5 4 SR BR A R
HJZ CABG AR J5 1 & BAF L&, 5 80— fif H B
HrUCAKAR L, DAPT AJ L yai 20 i K A7 1 48 79 5 399 1A
SE B i ) g R0 B E] DT AR ER A 1 Rl
P2Y12 SZ R4 il 7l 2 & A CABG AR J5 #E 7% 1Y
DAPT Jy %%

ST T RITRR A T 1 2 I R B T P2Y12 2
PRI R, AR LR AA e 22 5 . SIS B 02—
i 245 4y, 5 25 38 2o FF A3 )5 A ARk #E L e i
AN bR . = B0 e R B R 4T ( clopidogrel
resistance, CR) X — 45 R (1 & 58 8t /£ N £ 2
CYP2C19 H:H Z 354, #4F CYP2C19 Ty B Gk 2% #Y
5 A7 5 DR 7E S W0 N T o B UL (S AR P CR
R FER I INTI A Fi v AS B By 9 M 2
Y, T Rk FESCL/MRAE . PLATO S 56 F 32 2
BN AR AT PHILO 55 ¥ 32 0, 5 S kA o A
Ll , %% B % 185 00 2 P ek Dk 25 5 E RR I R i KL
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B 120 S A R b i A T S SO I PR 0 B
I 97 s R S NUVE AN RO BT A ERATTIA
Shy B SRR it 1 25 0 AR BT 22 5 N AN BE 2
A T Sk 14 170 TED R 1), O A R o7 4 IO Sk A
AT I /N AR T 8, E SR B P2Y 12 25 AT A o B AT
CYP2C19 FEHKEM

MR ITH 5 H BT AL, AR 2 H 4
KFET- (P =0.665) .0 JJLAEFE (P = 0. 498 ) K fiki 2=
(P =0.408) &4 FICH w220 BRI IE I 4
MACE & A4 R B F M T H MIGITH (2.5% vs.
10.5% ,P =0.039) , LWLl CYP2C19 FE[H N T 11 /Y
ARG /MR IR IT F B AT AR AR MACE & 4 %
5 Ozawa 252 B 09T 5245 - — 5, CcYP2C19
3 5 T AR IR YT 4L a1 & A R TR
HUIBITA (P =0.031) ,m 4R 2 4 E2 i F 44 &4
REZTWENE(P=0.935) BAARIIEITHIKE
Hh I A A 2 v TR R YT AL (P =0.031) , B
CYP2C19 B K 46 5 T DKL I0 97 I 22 15 fm &8 35
GABG AR J& DAPT W H il 4, th 3 B Ff =] DG Ak
A B A% B 1% 0 DAPT 8 0 s & e KR, 5
PLATO SZ56 BB 58 45 B B — 3t . MRIRR T
ZH MM W RN 93. 7% (252/269) , B F T M
VAYT 41 85. 1% (239/281,P =0.001) , RIS A4k He 1
IR A S H IR M AR 1 AE R A S
{14 M A7 3 g %, 3% BT AR 3R DR I S Bt /N
29 AR KRR E B CR M & AR, v DL
BB 3> MACE FiE09 kA4 B, )
T L FH S A B B /N A I SR R U IR YT R A
DhELFF CYP2C19 FEH 25 PRI,

Zg BTk BT cYP2C19 LR 48 S R MRk it
M/NRIGIT 7 %8, AT 48 5 CABG S35 17 I R
J5 1 AR % AR MACE 35 1F 19 & A 36 B 4K B
WM DAPT &5 A9 = o AT 207 — Fhoas: il
735 ok W W AR 2 AR R 7 i /N B 25 9 S 4 I /N B 2
AE , LASRE S e i /N Bk BE 5| & 0 i . BT AR
TFF 5 A B rpcs o] B P F 5%, A A a2 /0N | B 77 oF i) A
R, 5 W25 R TR R T B ATL G BRI 5T 4 AT AR T 1k
TE G PR 1 A A0 1A
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