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SIRAST K557, BB, BRI, 55 MUARXAE ST Bedh s B 2 b e Ik 25 5 Nk 58 28 BOR AR 3 Bk AR 5 SUBE AL 1L
INBIEYT TR A% I/ SR A S0 [T]. H IR PRS2, 2023, 30(2): 306-311. QIU Q N, LI X Y, CHEN Q X, et al. Impact
of serum lipid level on residual platelet reactivity in patients with non-ST elevation acute coronary syndrome receiving dual

anti-platelet therapy after percutaneous coronary intervention[J]. China J Clin Med, 2023, 30(2): 306-311.

(HZE] a6 ZEOTHEAZYPN A EE ST Brifm B 2@ lkZ:E 5 1E (non-ST elevation acute coronary syndrome,
NSTE-ACS ) F #4252 Bl ) DT AR+ G B AT ia I e, AR XA /MU R PR . ok RTREPERRSEE AR
P L R B0 SRR 2017 4F 2 H 2 2017 4F 12 Hi2I4 10 NSTE-ACS 3% 335 il Ay 4T i ki 3 B ST B AR, R
HI 45T 0 ) SIS 5 300 mg . PRI DCAR 300 mg, AJ5 AERE AN SR 75 75 mg. BUREICAK 100 mg. AR5 3 Kk
AT AR RGN, MR IR 75 B9 /MR — 2R 48R BEERSR ) (adenosine diphosphate-induced platelet-fibrin clot strength,
MAADP ) KF 47 mm $27REFRA MM ( high-residual platelet reactivity, HRPR ) . HRPR £ 71 i, non-HRPR ZH
264 1, HEATPILLEE T 22 S S0 IR ZAG A Fehn . SR Pearson MHICHMHT . 245 [ AT 37 ML 7K S X6 Ho & A1
IS PRS2 . Kaplan-Meier 45 A7 M1 28 PEASAS [B] 1fi I8 7K 7 HRPR 45 non-HRPR 41 B & TG, % & Pearson A%
TR, SRR (r=0.256, P<<0.001 ) FIK% FERGH F IR (low-density lipoprotein cholesterol, LDL-C; #=0.284, P<<
0.001) ¥J5 MAADP IEM G, £ [H & logistic [F1H 70 H7 i 7x, LDL-C J& HRPR & /L 7 fE K 3 (OR=2.209, 95%CI
1.591~3.066, P<<0.001) . A:AFHh£R45 R ", HRPR 5 LDL-C=2.6 mmol/L &3 1 47 P& Sl i vk = 14 e il 4 s o
% > NSTE-ACS B LA ARG, LDL-C /K- Tt o] BE5 i /R e, 1T S0t 5 2R3, 325 F b 2s i,
N JE AL IR T 1]

[REIA] BRIV SUNAS TR AR B /MR s 0% R 1R 2R I s e
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Impact of serum lipid level on residual platelet reactivity in patients with non-ST elevation acute coronary
syndrome receiving dual anti-platelet therapy after percutaneous coronary intervention

QIU Qi-ning"?, LI Xiao-ye’, CHEN Qing-xing’, YE Yan-rong"*’
1. Department of Pharmacy, Zhongshan Hospital, Fudan University (Xiamen Branch), Xiamen 361015, Fujian, China
2. Department of Pharmacy, Zhongshan Hospital, Fudan University, Shanghai 200032, China
3. Department of Cardiology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract | Objective To explore the impact of lipid level on the platelet function of patients with non-ST elevation acute
coronary syndrome (NSTE-ACS) receiving aspirin and clopidogrel after drug-eluting stents implantation. Methods A total of 335
NSTE-ACS patients underwent percutaneous coronary intervention (PCI) in Zhongshan Hospital, Fudan University from February
2017 to December 2017 were included prospectively. All patients took orally loading dose of aspirin 300 mg and clopidogrel 300
mg before PCI and maintenance dose of aspirin 100 mg and clopidogrel 75 mg after PCI. Thrombelastography were performed on

the third day after PCI, and adenosine diphosphate-induced platelet-fibrin clot strength (MAADP)>47 mm was defined as a high-
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residual platelet reactivity (HRPR). There were 71 patients and 264 patients in the HRPR and non-HRPR groups, respectively.

The impact of lipid indexes on platelet reactivity was analyzed by Pearson correlation analysis and multivariate analysis. Kaplan-

Meiern survival curve was used to compare ischemic major adverse cardiac event rates among HRPR and non-HRPR groups with

different lipid levels. Results Pearson correlation analysis showed that both total cholesterol (=0.256, P<<0.001) and low-density

lipoprotein cholesterol (LDL-C) levels (r=0.284, P<<0.001) were positively correlated with MAADP. The multivariate regression
analysis showed that LDL-C was the independent risk factor contributing to HRPR (OR=2.209, 95%CI 1.591-3.066, P<<0.001).

The occurrence of ischemic major adverse cardiac events in HRPR with LDL-C=2.6 mmol/L patients was significantly higher (P<<

0.05). Conclusions For NSTE-ACS patients receiving dual anti-platelet therapy after PCI, LDL-C elevating may result in HRPR

and increased ischemic events, which indicates that the dual anti-platelet therapy should be prolonged.

[Key Words | aspirin; clopidogrel; thrombelastography; platelet; low-density lipoprotein cholesterol

I/ S AT TREAR S Dk ks e A A & e 55 et ik 1
IR RV E Y . SUBEHLIL MIGEYT ( dual
anti-platelet therapy, DAPT ) 1] LA 259 /b 2Pk 5ed ik
ZEA1E (acute coronary syndrome, ACS) H#& 22 7
B e o O[3 1 C S E 1 IV DS ol s 08
XTFAE A 25 3 42 (drug-eluting stents, DES )
R, BOERREURIT 6~12 1 H . (HE, H
e A AR 2L I (AT A7 A e, T L RS 30 4 4
DAPT, BRILFHATRER %

1B 5 D0 IR AR % B A 2 1 IE [ (low-
density lipoprotein cholesterol, LDL-C ) Ft =1 BE/Z:
SERK Y BEH R R BN RS BRI K,

B S B TURRTE TR, 3 O ks, 3L
e B o T/ Ak S A B Y
WA 7% ACS ™ o BRAEMRAMIFE ™ R I, /MR
HIAES MARAEAE— ARG, AR R,
JKAF-1% LDL-C A7 44 5 TG 009 28 25 7 I/l T Ak
K- BRI, HATER= 3¢ T DES HLAJG{# 1] DAPT
1) B SR A I/ INAS T 1 5 I R A A DG ) LA
MFAHTE. I, ARBFZE I  T 400, DAEA IR
JREIGH DAPT 558, LA RCHB R A e i 1 O o,
HERIHMES %,

1 ARSTE

L1 —fFA ARSI A 2017 452 H & 12 A
TESE B IR e rp il B2 B0 INBHE 2 DES HH AR
Y 335 4] 4F ST B 44 & 1 ACS (non-ST elevation
acute coronary syndrome, NSTE-ACS ) ¥ [ f %

JT A B8 AR A B I B4 52 67 far 551 £ ] ) DE AR 300
mg/d+ S kA% 5 300 mg/d; DES A5 A AR 5 5252 b
HJVLAK 100 mg/d+ 5 MAS B 75 mg/d, ZBAEFRF 1

o WARRHE: (1) i 18~80 %5 (2) APt
" 3 N H R AT 259 K DAPT;  (3) A7 IfiLf4

3 7 ( thromboelastography, TEG ) 2553, HEFRbR
#E: (1) RMADES; (2) Ififsh /15 A e ;
(3) s vl (4) [ 0 IR EE 2y
Yy, A8 FH A 1 AT ARG AT A Kexin-9
( proprotein convertase subtilisin/kexin type 9,
PCSK9) Mifil1iGs7:s  (5) MHAIA. B IEEA
4x, CERRGE. MR (6) AHCIRIREE A
. HIRER 2. miEE T MU, Irh
NGB AT I 1 AERBETT . ASBIESE ST /R
VIEF, PAE B W E Il BB fe PR s
fILHfE (B2022-078R ) o FTA 5T Xt 42 46 8 s [+]
2
12 TEG# &R AKJFH 3 KiERMBUEE
iR B, FRET 2~3 mL i, KRR MR RS
A 3.8% HI KR A I M ST LA SR LA, A TEG
(5000 %I454E 22 45, Haemoscope /A A), FEH ) K
N W TR MY 5 A I /DNl — 1 2 A P e P R
(‘adenosine diphosphate-induced platelet-fibrin clot
strength, MAADP ) . ¥ MAADP>47 mm """ (¥ &
FAE R HR 43 /B =5 S N (high-residual platelet
reactivity, HRPR ) 2, HA3H# & 1E A non-HRPR 4,
13 M4 Wl TR REREREN
PR, N B2 E B EREER. Mo, K5 E R
% (body mass index, BMI) . W 4 55 & I 4E
FLAG L BEIR . IR SR SEER E IR AR
TABER HIE RIS, A6 6550y B /N R g 32
(‘estimated glomerular filtration rate, eGFR ) | [fl4T.
# 1 (hemoglobin, Hb ) | Ifil. /N #iz i1 % ( platelet
count, PLT) . “F ¥J i /N #iz #& F ( mean platelet
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volume, MPV ) . Ifil. /N #Z 4 45 5& JF (platelet MACE & 4180 .

distribution width, PDW ) . ¥ k. 43 %E Ifi 1 it Bif
] (activated partial thromboplastin time, APTT ) .
Bt 1L 56 JASE ] ( prothrombin time, PT ) . #E Ifil /i
i} ] ( thrombin time, TT) . D- R K. [ b5 b3
#E Ak e {H (international normalized ratio, INR ) .
A B K v Bk #hOBK BT & (N-terminal pro-brain
natriuretic peptide, NT-proBNP ) . & H[# [ ( total
cholesterol, TC) . 1k % J& 8 & 1 fH [H & ( low-
density lipoprotein cholesterol, LDL-C ) | /&% g
5 M AH [# B (high-density lipoprotein cholesterol,
HDL-C) ; fEREFZGanFEZy | B 12 imikl
L4 M hilsRE R BEMBE, BT E
W 1112507 200 B AT 3 12 S A B U5
FEGIRA GO BT 1 AR AR BRI 2 RoG
M4 =4+ ( major adverse cardiac event, MACE ) ,
AR OIRIESET . AEBGEIE O WU E R 1P A
o RSBk RERE AL 1l R B 4 1) LDL-C 1Y
HARE RN T 2.6 mmol/L ™, 3E— 4K 4
HRPR+ & Ji§ 41 (LDL-C=2.6 mmol/L) . HRPR+
% i 21 (LDL-C<{2.6 mmol/L) . non-HRPR+ &5
g2 . non-HRPR+ IR 2H, Fo 44 WV 4 [A) i

1.5 it a2 R SPSS 26.0 # 4F X) 5H
HATGE TR AT, TR R GRS A i, DA
Xts Fon, R R AR IER M TR R
M (P, P,s) #27R, K Mann-Whitney U #5565, 1145
FERHA n(%) 7, R ¢ K gak Fisher A DI
K H Pearson A ¢ 2 BT /MR S 805 IR
FEbRE] AR EME . R H logistic HLR K [IIH & £
R B AR 4347 HRPR AUSZMIN 2K, 1150034
H (odds ratio, OR ) A 95%CI. ¥ H Kaplan-Meier
(K-M) AAEIMEATAh B AR B A il M S P
EORTRNMAR AT X H i RS, R 520, R log-rank
K36 144 XU [ ( hazard ratio, HR ) K2 95%CL, firfy
R g4 R un, KegskdE (o) 2R 0.05,

2 &% R

2.1 WBARRLSEAE 335EIHEET, 7161(212% ) %
MM HRPR, I3 32 i 15 MAADP 24 37.9(25.3,
45.6) mm, H:H HRPR 41} 55.8(50.0, 60.0) mm .
non-HRPR 4H°H 34.1(41.2,22.9) mm. Z5% (1)
W78 : 5 non-HRPR 41 Ht, HRPR 418 #H
MPV, TC. LDL-C ¥ #F+#& (P<0.05) .

F1 MABRENEKRBERILER

bzt Mit(n=335) HRPR#H(n=71) non-HRPRZ(n=264) 1t/ {# P
BTk
Ry 63.24+10.68 66.06+11.31 62.48+£10.40 2.527 0.012
B n(%) 269(80.3) 52(73.2) 217(82.2) 2.838 0.092
BMI/(kg*m ?) 2491+1.47 24.88+1.42 24.9241.48 0.594 0.876
WA n(%) 183(54.6) 38(53.5) 145(54.9) 0.044 0.833
BIFIE n(%)
NS 211(63.0) 44(62.0) 167(63.3) 0.040 0.842
R 112(30.4) 23(32.4) 79(29.9) 0.161 0.688
IMLHE S H 68(20.3) 20(28.2) 48(18.2) 3.450 0.063
S E bR
eGFR/[(mL+min"'+(1.73 m) ] 69.40+£24.01 79.72+24.53 79.31£23.91 0.128 0.898
Hb/(g*L™") 130.44422.61 132.634+22.43 129.84422.66 0.923 0.357
PLT/(X10°-L™") 188 (160, 224) 190 (166, 247) 187 (158.25,210.75)  1.722 0.088
MPV/fL 11.1241.00 11.33+1.02 11.06+0.98 2.079 0.038
PDW/% 13.544227 14.0042.46 13.424+221 1.920 0.056
APTT/s 28.71+3.69 29.51+3.91 28.90+3.61 0.959 0.363
PT/s 11.80 (11.30,12.40)  12.00 (11.20,12.80)  11.80 (11.30,12.30)  1.550 0.124
TT/s 16.74+1.28 16.75+1.19 16.74%1.30 0.064 0.949
D- "B {K/(mg-L ") 0.30 (0.19, 0.63) 0.46 (0.19, 0.90) 0.28 (0.19, 0.53) 1.555 0.123
INR 1.07+0.13 1.09+0.14 1.07+0.13 0.241 0.248
NT-proBNP/(pmolL™") 392.8 (128.6,1312.0) 3529 (128.6,1898.0)  395(129.0,1091.0)  1.200 0.234
TC/(mmol-L™") 4.03+1.01 4.44+0.85 3.924+1.03 3.896  <<0.001
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(B4 1)
e[y Bit(n=335) HRPRA(n=71) non-HRPRZH(n=264) 1/’ 1l P{E
LDL-C/(mmol*L™") 2.2840.89 2.76+0.78 2.16+0.87 5233  <0.001
HDL-C/(mmol-L™") 1.0340.29 1.02£0.21 1.03£0.30 0.228 0.820
MAADP/mm 37.9 (25.3, 45.6) 55.8 (50.0, 60.0) 34.1 (41.2,22.9) 21.006  <<0.001
G IEHZ n(%)
[ 2 250(74.6) 51(71.8) 99(75.4) 0.312 0.577
- ) 200(59.7) 45(63.4) 154(58.3) 0.616 0.433

eGFR: fli%5 5 /NERUER % Hb: IMET [ PLT: I/ MPV: S i /MR ARER; PDW: IL/INR 4376 SE0% ; APTT: &1k
3 0355 TR (A1) 5 P B If Bt LRk (] 5 TT: 25 i AR [ 5 INR: [ PR oAk HUAHE s N T-proBNP: & JE AR vl M KB 44 ; TC: S IE
i ; LDL-C: iK% B AR 25 1 IR 185  HDL-C: 5% AR 26 A IR 1B s MAADP: —BEFRAR 175 510 1L/ — £F 2 2 B i

22 mASISARL f R A9 AE A Pearson AH
Kot (£2) WsR: PLT 5 TC. LDL-C iEAH %
(P<0.05) ; MAADP 5 TC, LDL-C 1IEMIX (P<
0.001) ; HDL-C 5 IfiL /N 2 50 2 18] ¥ R A7 76 AH
Kotk

23 HRPRAZ A #9A% & H % X} HRPRZAS
non-HRPR W2 [] 25 57 G it B S FE A S ] RE
A7 HE EAT logistic BN 40, WA £y
Hrrh P<<0.01 B9 78 1 40 A logistic 128 A5 [] ) 455 7
5% (%3) Bn: 4Fi. PLT. LDL-C >4 HRPR
{4k 7 I PR 2%

%2 MASIEHRS mM/INMESEEY Pearson 1HX 4T
T PLT MPV PDW MAADP
TC
rfi 0.119 -0.032 0.023 0.256
P 0.029 0.564 0.679  <<0.001
LDL-C
rfi 0.120 - 0.034 0.007 0.284
P 0.028 0.534 0.905  <0.001
HDL-C
r{H - 0.027 - 0.006 - 0.008 0.074
P 0.628 0.913 0.886 0.179

PLT : ifil /M4 MPV -2 i/ MR AAAR ; PDW : 1L/
M3 A5 S8 BE s MAADP : BRI 1115 5 A0 1L/ - 27 46 2R
BRI 3 TC : I [ B LDL-C 1% %5 15 B 2 1 JIH [ 5
HDL-C: (3 % BE Jig £ 1 8H [

% 3 HRPR ZMEZRM logistic E)35 47

. HHE ZHFE
S HR
OR (95%CI) P{H OR (95%CI) P{H

Bk 1.994 (1.125~3.532) 0.018
RIS 1.040 (1.015~1.065) 0.002 1.045 (1.015~1.076) 0.003
BMI 0.989 (0.838~1.168) 0.899
WA 1.369 (0.841~2.230) 0.207
fR IR 1.568 (0.929~2.649) 0.092
BE IR 1.348 (0.804~2.261) 0.257
PLT 1.008 (1.003~1.013) 0.001 1.008 (1.001~1.016) 0.038
MPV 1.310 (1.028~1.669) 0.029
PDW 1.111 (1.002~1.233) 0.046
TC 1.622 (1.253~2.100) <0.001
LDL-C 2.116 (1.547~2.894) <0.001 2.209 (1.591~3.066) <0.001
HDL-C 0.897 (0.352~2.283) 0.819

BMI: AR BTt 4850 PLT: If/MRITEG MPV: SER I/ IMRART; PDW: I/ M40 56 B2 ; TC : BIH S ; LDL-C IR B2 g 8

P[5 HDL-C : i % B2 i 2 IR [T

2.4 MACE & &+ L% Kaplan-Meier &£ &5 # 1
AERGVIN], A 456 (13.4% ) & %4 MACE,

335 f5i %5 1 HRPR+ = I 41 41 ] . HRPR+ 1% i
24 30 f4l . non-HRPR+ & l§ 41 67 f4] . non-HRPR+

flRAE4L 197 i, Kaplan-Meier ZEfFIZE (&l 1) F
log-rank /4 50#BH : 4 W4 B MACE & /E %294
it L (P<0.000 1) ; HRPR+ & R4 B ¥
MACE %55 T HAb 3 W4 (P<<0.05) .
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— erpy

sz~ HRPR+H R4
-=-HRPR+{ik52H
—non-HRPR+ &1 l541

—--non-HRPR+{K 5 4H

N E)/ H

B 1 fRf% MACE E4Z4EM K-M £778%

HRPR+ & 541 vs HRPRHIEHE4] : HR=2.71,95%CI
1.29~5.69,P=0.014 7; HRPR + = 54 vs non-HRPR + 1= fig
ZH:HR=10.81,95%CI 4.69~24.94, P<<0.000 1;HRPR+1K
A&4H vs non-HRPR 4§41 : HR=4.10,95%CI 1.13~14.90,
P=0.0140;non-HRPR +{IE41 vs non-HRPR+ 5 JE4H
HR=1.08,95%CI 0.34~3.47,P=0.892 0,

3 #

MR R EETE MACE & 4 vh & 45 T EAE H,
I DAPT JF5R 4 ML/ IR PR G I e 12
SAMEAK F A TBE Wy nik e T M /AR 25 9, R AR
Y, RN € F Py, [F T CYP3A4 5
CYP2C 19 VE AL J i ARSI A fE 3R
5RMEN UIRe bR S0 3L N B A A E, A 1
A~ CYP2C19 Ty hE dik 2 45 40 5L DA £8 8 1l 2% TN 4
Mk A B A 3 P AC I8 o AR, BUE s
CYP2C19 G54 JE PR il 2R £8 35 04 Il /N e 1oz Pt
=, HI R ST D) RR B e S0 SE R (R 5 1 E
FIE . HRPR AT REFZ/RAAE K DAPT {49 7R A] |
S TSR A TR AR e g AR i T

ST IR i s . LDL-C T 2 52 0t/ N
Wb DAY 2 A% g 55 1E 4 HRPR 1Y
Il R G 2R 47 20 B, X PTRE S ACS B3 5
M ZA . (B2, T2 ERg
FEIFAR G, HLE PR A BTHE AR T (R
#5: 20 mg) oiFEREFRAMLTT (FA%. 10 mg) 1XiE
i LDL-C F F# 40% "' . i A G 58 5 112 I,
¥ ACS HE 1Y LDL-C /K45 ZE KT 1.4 mmol/L
BB T 2.6 mmol/L #F— A FRARMRUES: . 300k BEbk,
R AKX MACE 19 & A= XU o %5 7K °F- LDL-C 2 12 1
PRE AL UR A O R 22—, i 75 S /RO
o, A HBE AL S AR 72 L iR AT LAE
NADPH & fL i 2 i LDL ok &4k N E ALK 25 )&

Mg 11 (ox-LDL) ', i oxLDL X iifi it CD36.
LOX-1 %5 32 fA 38 38 i, /MRS PE ) . it o, A B
9% & B, DAPT{A Y7 #2 & J5, HRPR H LDL-C=
2.6 mmol/L B #& H B )5 1 4F M & 4= MACE f X%
Hime B, X AT ok A 8] LDL-C Hix
BB, NIRRT 22 A i (8% ) PCSK9 1l il
i/

AW FAFAE—E R FRYE: (1) st
EEMEREGY, DA PIREAS R/ N, ARG Al B =] DT
R B 9% A R 3, HL AR T4 0 DES MR
ABARGAEEZE R, BERETRRZHR; (2)
FXit BB VAT IR, 25 ST REE ey (3)
(G & TEG $EA7 1L/ D sePEAL, LRl 17 45 9 B
AP T L/ MR DTREPAL

2 LTk, LDL-C /K5 42 52 il =] DC AR+ 4
Mt 4% B IR 97 19 DES 45 A R J5 NSTE-ACS £ # 1Y
I /N 3 A K S IE AR G X LDL-C F+ & A )
HRPR 8, T BETT 28 KAy IMsy T 5
SRALREIRIAYT . ILAh, AR ER, X TRk E
&, RS EE T REA B TGEBUS . (EARHESE
SEYS M ATHE— 2 B R ST IR

FlEpR: FrAEE AR rh e
S 0k
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