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Diagnostic value of platelet parameters for acute coronary syndrome by
receiver operating characteristic curve and logistic regression

SU Dan, WEI Xuan”
(Cadre’s Ward, Air Force General Hospital, Beijing 100142, China)

[ Abstract] Objective To determine the value of mean platelet volume (MPV) and platelet large cell ratio (P-LCR) in the diagnosis of acute
coronary syndrome (ACS) in patients with chest pain. Methods A total of 83 chest pain patients with identified ACS and 56 chest pain patients
without cardiovascular disease in our hospital from January to June 2013 were subjected in this study. Their venous blood samples were collected
within 6 h of onset for platelet parameters. Mean comparison between the 2 groups and logistic regression analysis were used to find the effective
platelet parameters, and receiver operating characteristic (ROC) curve analysis was used to evaluate their diagnostic significances for ACS.
Results ACS group had significantly lower platelet than the non-cardiac chest pain group [(191.28 + 67.07) x 10° vs (236.75 + 64.09) x 10°/L)],
and significantly higher MPV [(11.88 +1.24) vs (10.73 + 1.08)fL], platelet distribution width (PDW) [(15.54 + 1.87) vs (13.40 + 2.35)fL] and
P-LCR [(47.49 + 9.55)% vs (35.11 + 10.00)%)] (all P < 0.05). There was no statistical difference in the platelet parameters among different types
of ACS patients (P > 0.05). Logistic regression analysis showed that P-LCR and MPV were auxiliary diagnostic indicatos for ACS. ROC curve
analysis showed that the cut-off was 0.15ug/L, 38.5%, 11.05fL, and 19.0U/L, respectively, for troponin I (Tnl), P-LCR, MPV and creatine
kinase-MB (CK-MB), and their areas under the curve were 0.987, 0.817, 0.754 and 0.598, respectively. Their sensitivity was 97.3%, 92.8%,
71.1% and 45.8% respectively, the specificity were 90.3%, 64.3% 62.5%, and 73.2% respectively, and the diagnostic accuracy were 100%, 80%,
72.6%, and 67.2%, respectively for Tnl, P-LCR, MPV and CK-MB. Conclusion MPV and P-LCR are helpful in the early diagnosis of ACS,
and can be seperately used as auxiliary diagnostic indicators of ACS in patients with chest pain. Because of their high diagnostic accuracy, the 2
parameters can be served as a reference for early prediction and differential diagnosis of ACS.
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Table 1 Comparison of baseline information of patients with

chest pain between 2 groups

(ts)

ltem ACS group Non-ACS group
(n=83) (n=56)

Age(years) 43.6 + 14.00 45.3 +15.27
BMI(kg/cm?) 23.95 +0.89 23.90+1.16
PLT(x 10°%/L) 191.28 + 67.07 236.75 + 64.09"
MPV(fL) 11.88 + 1.24 10.73 +1.08™
PDW(fL) 15.54 + 1.87 13.40 + 2.35™
P-LCR(%) 47.49 +9.55 35.11 +10.00™
GLU(mmol/L) 7.45+2.71 6.12+1.06™
WBC( x 10%/L) 10.60 + 3.64 10.69 +2.99
CRP(mg/L) 26.18 + 6.89 21.28+7.35"
CK(U/L) 407.29 + 73.97 67.55 + 40.30"
CK-MB(UI/L) 53.96 + 23.17 18.32 +10.31"
LDH(U/L) 312.71 + 74.27 284.36 + 83.71"
Tnl(ug/L) 1.92+0.74 0.09 +0.12"
TG(mmol/L) 1.58 + 0.69 1.51 +0.69
TC(mmol/L) 1.42 +0.06 1.33+0.78
HDL-C(mmol/L) 1.08 £ 0.24 1.13 +0.25
LDL-C(mmol/L) 2.49+0.81 2.88+0.96"
ALT(U/L) 11.33 +3.41 10.77 +3.56
AST(U/L) 100.48 + 16.35 4577 + 15.28™
CREA(umol/L) 81.84 +8.73 80.46 + 8.07
BUN(mmol/L) 7.43+1.03 7.36 +2.16
UA(umol/L) 314.72 +70.07 325.81 +67.13
SBP(mmHg) 132.00 + 12.71 129.0 = 13.27
DBP(mmHg) 69.0+12.7 67.0 £13.4

ACS: acute coronary syndrome; BMI: bady mass index; PLT: platelet;
MPV: mean platelet volume; PDW: platelet distribution width; P-LCR:
platelet large ratio; GLU: glucose; WBC: white blood cell; CRP:C
reactive protein; CK: creatine kinase; CK-MB: creatine kinase
isoenzyme; LDH: lactate dehydrogenase; Tnl: troponin cell I; TG:
triglycerides; TC: total cholesterol; HDL-C: high density lipoprotein
cholesterol; LDL-C; low density lipoprotein cholesterol; ALT: alanine
transaminbloodase; AST: aspartate transaminase; CREA: creatinine;
BUN: urea nitrogen; UA: uric acid; SBP: systolic blood pressure; DBP:
diastolic blood pressure. 1mmHg=0.133kPa. Compared with ACS
group, "P <0.05, “P <0.01
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Table 2 Comparison of platelet parameters between UAP, NSTEMI and STEMI groups (xxs)
Group n PLT(x 10%L) MPV/(fL) PDW(fL) P-LCR(%)
UAP 30 202.36 + 82.09 11.84£1.16 13.66 + 3.48 44,77 +7.62
NSTEMI 36 194.50 +57.70 11.85+1.49 14.07 +2.40 47.94 +7.06
STEMI 17 164.88 +50.66 12.01 +0.95 15.24 +2.95 49.56 +11.48
F 1.80 0.12 1.60 2.14
P 0.17 0.89 0.21 0.13

UAP: unstable angina pectorus: NSTEMI: non ST elevation myocardial infarction; STEMI: ST elevation myocardial infarction; PLT: platelet;
MPV: mean platelet volume; PDW: platelet distribution width; P-LCR: platelet large cell ratio

#3  LogisticE AR LR
Table 3 Logistic analysis results

Independent variable Regression coefficient Standard error Wald »° OR P value 95%Cl
Tnl 1.231 0.269 20.944 6.446 0.00 9.791—1.341
P-LCR 1.399 0.428 11.624 6.136 0.00 17.408—2.162
MPV 0.393 0.173 5.177 2.288 0.02 4.557—1.049
normal —4.972 2.176 30.204 — 0.02

Tnl: troponin I; P-LCR: platelet large cell ratio; PDW: platelet distribution width
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%4 Tnl, Pre-1, P-LCR, MPVi2 il hiFfd &
Table 4  Assessment of the ability of Tnl, Pre-1, P-LCR and MPV in the diagnosis of ACS

Item AUC Cut-off Sen(sol/f)l)vIty SpeE:OI/:I)CIty Ym?j);lnnﬁ?ex li kel?lii%egévfati o i keIPi?]ZIct)I(;/?ati 0 a(lzjclj1 ?ar::c;/s(:;))
Tnl 0.987 0.15ng/mL 97.6 90.3 0.87 0.07 11.50 100
Pre-1 0.906 0.407 90.0 74.2 0.65 0.08 7.07 86.2
P-LCR 0.817 38.5% 92.8 64.3 0.57 0.11 2.60 80.0
MPV 0.754 11.05fL 71.1 62.5 0.38 0.46 1.89 72.6
CK-MB 0.598 19.0U/L 45.8 73.2 0.19 0.50 2.37 67.2

AUC: area under the curve; Tnl: troponin I; Pre-1: predicted probability-1; P-LCR: platelet large cell ratio; MPV: mean platelet volume;

CK-MB: creatine kinase isoenzyme
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Figure1 ROC curve analysis

MPV: mean platelet volume; P-LCR: platelet large cell ratio; Tnl: troponin I;

CK-MB: creatine kinase isoenzyme; Pre-1: predicted probability-1
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