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Role of microRNA as the biomarkers of low-response to clopidogrel in patients with

coronary heart disease
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[ ABSTRACT] Aim  To identify the correlation between microRNA ( miRNA) and low-response to clopidogrel in pa-
tients with coronary heart disease (CHD) , and explore their diagnostic value as biomarkers of low-response to clopidogrel.
Methods 158 patients with stable CHD were recruited as the research population. ~ The maximum platelet aggregation
rate (MPAR) induced by adenosine diphosphate ( ADP) was measured using light transmission aggregometry for all these
patients.  Eventually, 35 patients of them whose MPAR=65% were allocated to low-response group.  For comparison,
35 age-and gender-matched patients with MPAR<65% were allocated to normal-response group.  The peripheral blood
mononuclear cells (PBMC) were isolated from the blood samples of each patient to extract total RNA.  The expression
differences of miR-34a-5p, miR-370-3p, miR-432-5p and miR-495-3p in the two groups were detected by real-time quanti-
tative PCR.  The diagnostic value of differently expressed miRNA for low-response to clopidogrel were evaluated by corre-
lation analysis and receiver-operating characteristic (ROC) curve analysis. Results Compared with normal-response
group, the expressions of miR-34a-5p and miR-495-3p were significantly elevated in low-response group, and their fold
changes were greater than 2 (P<0.05). There was no significant difference in miR-370-3p and miR-432-5p expressions
between two groups (P>0.05). The expressions of miR-34a-5p and miR-495-3p were positively correlated with MPAR in
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CHD patients (r=0.709, P<0.01; r=0.597, P<0.01).

ROC curve analysis showed that the area under the curve

(AUC) of miR-34a-5p was 0. 789, and the AUC of miR-495-3p was 0. 787 ; while the AUC of miR-34a-5p+miR-495-3p
was 0. 873, which was significantly higher than that of miR-34a-5p (P <0.05) or miR-495-3p (P<0.05).

Conclusion Both the high expression of miR-34a-5p and miR-495-3p were associated with low-response to clopidogrel in

CHD patients, and may serve as novel biomarkers for low-response to clopidogrel in CHD.
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Table 1. Clinical characteristics of study populations

5iH E(%;ir;j)zﬂ 1&5&%& P
L % 58.34+5.64 59.31£6.11 0.492
B % 27(77.1)  28(80.0) 0.771
BML/ (kg/m*) 25.90+3.04 26.57+2.58 0.324
W/ [ (% ) ] 13(37.1)  10(28.6) 0.445
P/ [ (% ) ] 5(14.3) 6(17.1)  0.743
OVEZER L/ [H(%)]  9(25.7)  15(42.9) 0.131
iz s/ [Bl(% )] 5(14.3) 6(17.1)  0.743
MZEAEL/[F(%) ]

PCI 24(68.6)  26(74.3) 0.597

CABG 3(8.6) 5(14.3)  0.452
MR/ [ B (%) ] 19(54.3)  19(54.3)  1.000
WEIRIG/ [ (% ) ] 10(28.6)  8(22.9) 0.584
IR IMLAE/ [ #1(% ) ] 21(60.0)  21(60.0) 1.000
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Bi] =] D AA 30(85.7)  30(85.7) 1.000
CCS 534/ [ (% ) ] 0.420

14 27(77.1)  24(68.6)

|3 8(22.9) 11(31.4)
MPAR/% 39.16+14.9979.69+11.02 <0.01

HE PCI & B R s ik AR YT ( percutaneous coronary interven-
tion) ; CABG - iR 20 ik 55 B B AL R ( coronary artery bypass grafting) ;
ACEIL. Il 4% & 7k ZFE B0 i 5 ( angiotensin converting enzyme inhibi-
tor) ; ARB . Ifil 5 5 K 3 52 & 45417 (angiotensin receptor inhibitor) .
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Figure 1. The relative expression of miR-34a-5p, miR-370-3p, miR-432-5p, and miR-495-3p measured by qRT-PCR
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Figure 2. The correlations between miR-34a-5p, miR-495-3p and MPAR in patients with

coronary heart disease performed by pearson correlation test
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Table 2. ROC curve analysis for miR-34a-5p, miR-495-3p, and their combination

AUC W3 P (H

miRNA AUC 95% CI PIE  REYUE/ % FERE/ % 2B (5. miR-3a-5p+miR-4953p)
miR-34a-5p 0.789 0.674~0.877 <0.001  74.29 74.29  0.4857 0.043 3
miR-495-3p 0.787 0.673~0.876 <0.001  80.00 62.86  0.428 6 0.035 1
miR-34a-5p+miR-495-3p  0.873 0.772 ~0.941 <0.001  100.00 65.71 0.657 1 —
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Figure 3. ROC curves for miR-34a-5p, miR-495-3p

and their combination
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