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Usefulness of Serial Measurement of the Platelet Volume Indices to Predict
30-day Mortality in Patients with ST Segment Elevation Myocardial Infarction

Gina Yu, M.D.}, Je Sung You, M.D., Ph.D.}, Sung Phil Chung, M.D., Ph.D.}, Taeyoung Kong, M.D.*,
Dongryul Ko, M.D.%, Sinae Kim, M.S.?, Youngseon Joo, M.D.}, Yoon Jung Hwang, M.D.,
Minhong Choa, M.D.%, Incheol Park, M.D., Ph.D.*

Department of Emergency Medicine, Yonsei University College of Medicine!, Department of Research Affairs,
Biostatistics Collaboration Unit, Yonsei University College of Medicine?, Seoul, Korea

Purpose: Among the survivors of a ST elevation myocardial infarction (STEMI), higher platelet volume indices (mean
platelet volume, MPV; platelet distribution width, PDW) are associated with impaired reperfusion and ventricular dysfunc-
tion. This study examined the relationship between the platelet volume indices and 30-day mortality with STEMI patients
who underwent primary percutaneous coronary intervention (PClI).

Methods: This retrospective cohort study included patients presenting to the emergency department with STEMI
between January 2011 and May 2016. The platelet volume indices were measured serially, using an automatic hematol-
ogy analyzer, from admission to 24 hours after admission. The prognostic value of MPV, PDW for the 30-day mortality
was determined by Cox proportional hazards model analysis.

Results: A total of 608 STEMI patients, who underwent reperfusion, were enrolled in this study. According to the multivari-
able Cox proportional hazard model, higher MPV (hazard ratio [HR], 1.414; 95% confidence interval [CI], 1.024-1.953;
p=0.035) and PDW (HR, 1.043; 95% ClI, 1.006-1.083; p=0.024) values at time-24 (24 hours after admission) were significant
risk factors for the 30-day mortality. A MPV value >8.6 fL (HR, 5.953; 95% ClI, 2.973-11.918; p<0.001) and PDW value
>56.1% (HR, 5.117; 95% ClI, 2.640-9.918; p<0.001) at time-24 were associated with an increased risk of 30-day mortality.
Conclusion: The platelet volume indices without an additional burden of cost or time, can be measured rapidly and simply.
Higher MPV and PDW levels predict independently the 30-day mortality in patients with STEMI after PCI.

Key Words: ST Elevation myocardial infarction, Mean platelet volume, Platelet activation, Prognosis
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Article Summary

What is already known in the previous study

ST-segment elevation myocardial infarction (STEMI),
characterized by the rupture of unstable plaque and the
subsequent thrombotic process involving platelets, have
been increasing in relative frequency. The central role of
platelet activation has long been noticed in this patho-

physiology.

What is new in the current study

Higher platelet volume indices (mean platelet volume,
platelet distribution width) are independently associat-
ed with the 30-day mortality in patients with STEMI
after percutaneous coronary intervention.
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Patients received FIRST program
N=724 (100%)

Exclusion (n=76)
Aortic dissection (n=9)
Active gastrointestinal bleeding (n=5)
Brain hemorrhage (n=>5)
Coronary artery bypass graft surgery (n=8)
Stress induced cardiomyopathy (n=16)
Pericarditis (n=6)
DNAR status (n=24)
Refuse PCI (n=3)

v

Patients treated with primary PCI
due to STEMI
n=648 (90%)

Exclusion (n=40)
Hematologic disorder (n=2)
Chronic inflammation, autoimmune disease (n=6)
Infection (n=8) <
Vasospastic angina (n=7)
Chemotherapy within 14 days (n=8)
Usage of clopidogrel prior to the onset (n=9)

Final patients analyzed in this study
n=608 (84%)

|

¥ Y

Survival Death
n=563 n=45

Fig. 1. Flow diagram of patient enrollment.
FIRST: fast interrogation rule for ST-elevation myocardia infarction, DNAR: do not attempt resuscitation,
PCI: percutaneous coronary intervention, STEMI: ST-elevation myocardia infarction

95— Death: <0.0001 65— Death: 0.0003
99 Time: 0.0016 62 Time: <0.0001
' Deathx Time: 0.3831 _ 8.90 Death x Time: 0.0002

89— 59— 5865
81— | p0.001
86 843 p< 56— p<0.220 p<0.867 " |p<0.001
""" 0.001
= 83 p<0.001 i = 53 o i ol
= 8.19 &2 -
& = 50— .
(=)
- 7.98 o
7.7 47—
7 Death ----4--- 44— Death - ---
73 Survival —m— 44— Survival —m—
6.8 . , o _ 7 |
_ ime- ime- ime- = ime- ime- ime-
A Time-0 Time-| Time-24 B Time-0 Time-I Time-24

Fig. 2. Linear mixed model of the mean platelet volume (A) and the platelet distribution width (B) to estimate differences
between groups over time according to 30-day mortality.
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Table 1. Clinical characteristics of patients stratified by 30-day mortality

Variables Total Survive (N=563) Death (N=45) p-vaue
Male 481 (79.11) 450 (79.93) 31 (68.89) 0.080
Respiratory rate (/min) 16.27£4.01 16.35E3.71 15.38+£6.68 0.342
Body mass index (kg/m?) 24.22+3.43 24.23+3.38 24.15+3.97 0.884
GRACE score 168.31+45.28 164.22+43.75 219.36+30.89 <0.001
Age (yr) 62.77£13.13 62.281+13.16 68.931+11.19 0.001
Systolic blood pressure (mmHg) 126.99+38.81 128.99+37.15 102+49.59 <0.001
Pulse rate (/min) 79.17+25.33 78.85+£23.63 83.11£41.26 0.498
Creatinine (mg/dL) 1.1620.99 1.13+0.99 1.536+0.80 0.008
Troponin T (ng/mL) 655+ 1555.1 543+1312 205113035 0.002
Creatine kinase-MB (ng/mL) 29.591+69.59 25.891+58.66 75.871£143.12 0.025
Killip class <0.001
1 248 (40.79) 244 (43.34) 4(8.89)
2 143 (23.52) 141 (25.04) 2 (4.44)
3 95 (15.63) 82 (14.56) 13 (28.89)
4 122 (20.07) 96 (17.05) 26 (57.78)
LVEF (%) 44.61+12.27 4592+11.23 28.24+t13.15 <0.001
Past medical history
Hypertension 302 (49.67) 280 (49.73) 22 (48.89) 0.913
COPD 10 (1.64) 8(1.42) 2(4.49) 0.165
Hyperlipidemia 79 (12.99) 74 (13.14) 5(11.11) 0.696
Previous PCI 70(11.51) 68 (12.08) 2(4.44) 0.123
Previous CABG 6 (0.99) 5(0.89) 1(2.22) 0.371
Ischemic heart disease 100 (16.45) 90 (15.99) 10 (22.22) 0.278
Heart failure 16 (2.63) 14 (2.49) 2(4.49) 0.335
Arrhythmia 11 (1.81) 10 (1.78) 1(2.22) 0.574
PAOD 8(1.32) 7 (1.24) 1(2.22) 0.461
Malignancy 31(5.1 26 (4.62) 5(11.11) 0.070
Chronic liver disease 5(0.82) 4(0.71) 1(2.22) 0.320
PCI findings
Door to balloon time (min) 56.78 £29.53 55.871£29.19 68.13+31.67 0.007
Number of obstructive vessel 0.167
1 234 (38.49) 221 (39.25) 13(28.89)
2 202 (33.22) 188 (33.39) 14 (31.112)
3 172 (28.29) 154 (27.35) 18 (40.0)
Culprit coronary artery <0.001
L eft anterior descending 322 (52.96) 301 (53.46) 21 (46.67)
Right coronary artery 52 (8.55) 46 (8.17) 6 (13.33)
Left circumflex artery 202 (33.22) 194 (34.46) 8 (17.78)
Left main 32 (5.26) 22(3.91) 10 (22.22)
TIMI flow 0.616
0 468 (76.97) 432 (76.73) 36 (80.0)
1 140 (23.03) 131 (23.27) 9(20.0)
Laboratory findings
White blood cell (10°%/xL) 11,551+3,963 11,496+ 3,900 12,236+4,672 0.228
Hemoglobin (g/dL) 14.36+1.99 14.48+1.91 12.85+2.35 <0.001
Platelet (10%/.L) 24677 24677 244174 0.831
aPTT (sec) 37£33.73 35.90£30.98 50.68t£56.81 0.091
hs C-reactive protein (mg/L) 14.64+35.67 14.42+36.39 16.83+27.78 0.695
tCO2 (mmol/L) 21.6314.09 21.95+3.84 17.58+4.89 <0.001
Triglyceride (mg/dL) 115.94+132.3 117.94+136.34 89.21+48.33 0.003

(Continued to the next page)
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Table 1. Clinical characteristics of patients stratified by 30-day mortality

Variables Total Survive (N=563) Death (N=45) p-value
PDW (%)
Time-0 51.07£7.03 50.97+7.01 52.31+7.32 0.220
Time-| 50.72t£7.21 50.76+7.16 50.26+7.90 0.667
Time-24 52.68+7.83 52.19+t7.64 58.65+7.84 <0.001
MPV (fL)
Time-0 8.01+0.84 7.981£0.82 8.43+£0.87 <0.001
Time-| 8.16+0.84 8.12+0.82 8.6111.00 <0.001
Time-24 8.24+0.87 8.19+0.86 8.90+0.81 <0.001

Values are presented as number (%) or mean = standard deviation.

GRACE: Global Registry of Acute Coronary Event, LVEF: left ventricular gection fraction, COPD: chronic obstructive pul-
monary disease, PCI: percutaneous coronary intervention, CABG: coronary artery bypass surgery, PAOD: peripheral arterial
occlusive disease, TIMI: thrombolysis in myocardial infarction, aPTT; activated partial thromboplastin time, PDW: platelet
distribution width, MPV: mean platelet volume

Table 2. Univariable Cox proportional hazard regression analysis for predictors of 30-day mortality

Variables Hazard ratio (95% CI) p-value
Male 1 (Reference)
Female 0.572 (0.304-1.075) 0.083
Respiratory rate (/min) 0.949 (0.890-1.012) 0.112
Body mass index (kg/m?) 0.993 (0.911-1.082) 0.871
GRACE score 1.028 (1.021-1.036) <0.001
Age (yr) 1.041 (1.016-1.066) 0.001
Systolic blood pressure (mmHg) 0.986 (0.980-0.992) <0.001
Pulse rate (/min) 1.007 (0.995-1.020) 0.253
Creatinine (mg/dL) 1.206 (1.041-1.397) 0.012
Troponin T (ng/mL) 1.030 (1.020-1.039) <0.001
Creatine kinase-MB (ng/mL) 1.005 (1.003-1.007) <0.001
Killip class
1 1 (Reference)
2 0.872 (0.160-4.758) 0.874
3 9.145 (2.981-28.048) <0.001
4 14.646 (5.111-41.973) <0.001
LVEF (%) 0.902 (0.882-0.922) <0.001
Past medical history
Hypertension 0.983 (0.548-1.764) 0.954
COPD 2.989 (0.724-12.338) 0.130
Hyperlipidemia 0.830 (0.327-2.102) 0.694
Previous PCI 0.346 (0.084-1.429) 0.143
Previous CABG 2.344 (0.323-17.013) 0.400
Ischemic heart disease 1.460 (0.723-2.948) 0.292
Heart failure 1.749 (0.424-7.218) 0.440
Arrhythmia 1.221 (0.168-8.860) 0.844
PAOD 1.699 (0.234-12.328) 0.600
Malignancy 2.391 (0.943-6.058) 0.066
Chronic liver disease 2.956 (0.407-21.452) 0.284

(Continued to the next page)
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Table 2. Univariable Cox proportional hazard regression analysis for predictors of 30-day mortality

Variables Hazard ratio (95% ClI) p-value
PCI findings
Door to balloon time (min) 1.006 (1.002-1.011) 0.009
Number of obstructive vessel
1 1 (Reference)
2 1.258 (0.591-2.675) 0.552
3 1.917 (0.939-3.913) 0.074
Culprit coronary artery
L eft anterior descending 1 (Reference)
Right coronary artery 1.815 (0.733-4.497) 0.198
Left circumflex artery 0.600 (0.266-1.355) 0.219
Left main 5.287 (2.488-11.233) <0.001
TIMI flow
0 1 (Reference)
1 0.844 (0.407-1.753) 0.650
Laboratory findings
White blood cell (10%/xL) 1.004 (0.997-1.011) 0.216
Hemoglobin (g/dL) 0.714 (0.630-0.809) <.0001
Platelet (10%/4L) 1.000 (0.996-1.003) 0.819
aPTT (sec) 1.007 (1.002-1.013) 0.006
hs C-reactive protein (mg/L) 1.002 (0.994-1.010) 0.681
tCO2 (mmol/L) 0.831 (0.788-0.876) <0.001
Triglyceride (mg/dL) 0.994 (0.988-1.000) 0.056
PDW (%)
Time-0 1.025 (0.985-1.066) 0.230
Time-| 0.991 (0.949-1.034) 0.672
Time-24 1.088 (1.053-1.125) <0.001
MPV (fL)
Time-0 1.639 (1.243-2.161) <0.001
Time-| 1.639 (1.254-2.143) <0.001
Time-24 1.913 (1.476-2.479) <0.001

Cl: confidence interval, GRACE: globa registry of acute coronary events, LVEF: left ventricular gjection fraction, COPD:
chronic obstructive pulmonary disease, PCI: percutaneous coronary intervention, CABG: coronary artery bypass surgery,
PAQOD: periphera arterial occlusive disease, TIMI: thrombolysis in myocardial infarction, aPTT; activated partial thrombo-
plastin time, PDW: platelet distribution width, MPV: mean platelet volume
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Fig. 3. The receiver operating characteristic curves for predictability of the MPV (A) and the PDW (B) on Time-24 according

to 30-day mortality.

MPV: mean platelet volume, PDW: platelet distribution width, AUC: area under the curve
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Fig. 4. Comparison of cumulative survival rates according to optimal cut-off points for MPV (A) and the PDW (B) at 24

hours after admission to the emergency department.

MPV: mean platelet volume, PDW: platelet distribution width, HR: hazard ratio, Cl: confidence interval
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