st Tsts] =] A1 92 E Al 6 5 2017 https://doi.org/10.3904/kjm.2017.92.6.526

ZeuE1d Bt Hrlada w2 8xoA
Faw 40} B4o] 4 v A HH = I

geistg Y U EHE 23]t

Effects of Platelet Number and Platelet Indices on Platelet Reactivity
in Patients Treated with Clopidogrel or Ticagrelor

Kyeong Ho Yun and Jae Young Cho

Department of Cardiovascular Medicine, Regional Cardiocerebrovascular Center, Wonkwang University Hospital, Iksan, Korea

Background/Aims: Platelet counts and characteristics can influence platelet reactivity during antiplatelet therapy. We compared the
effects of both platelet count and indices on platelet reactivity between patients who were treated with either clopodogrel or
ticagrelor.

Methods: Patients with coronary artery disease who underwent percutaneous coronary intervention were randomly assigned to ei-
ther the clopidogrel (n = 63) or ticagrelor (n = 65) groups. Platelet count, platelet indices (including mean platelet volume, platelet
distribution width, platelet large cell ratio, and immature platelet fraction), and platelet reactivity were measured before inter-
vention, and 48 hours and 30 days post-intervention. High on-treatment platelet reactivity (HPR) was defined as > 47 unit as as-
sessed by multiple electrode platelet aggregometry.

Results: Bascline platelet reactivity was similar between the two groups; however, at 48 hours and 30 days, platelet reactivity was
significantly lower in the ticagrelor group than in the clopidogrel group. Platelet count, mean platelet volume, platelet distribution
width, platelet large cell ratio, and immature platelet fraction were significantly correlated with platelet reactivity in the clopidogrel
group; however, these correlations were attenuated in the ticagrelor group. The use of clopodogrel (hazard ratio [HR] 4.1, 95% con-
fidence interval [CI] 1.4-11.9; p = 0.010) and platelet count (HR 9.7, 95% CI 2.9-32.7; p = 0.001) were independent predictors for
30 day HPR. Platelet count was an independent predictor of HPR in the clopidogrel group but not in the ticagrelor group.
Conclusions: Platelet count and indices are significantly correlated with platelet reactivity. However, antiplatelet treatment with ti-
cagrelor could overcome these associations. (Korean J Med 2017;92:526-532)
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Table 1. Baseline characteristics

Characteristics Clopidogrel (n = 63) Ticagrelor (n = 65) p-value
Age (years) 653+114 62.2+94 0.101
Male 41 (65.1) 48 (73.8) 0.281
Diagnosis and risk factors at index PCI
MI presentation 43 (68.3) 45 (69.2) 0.905
ST-segment elevation MI 30 (47.6) 32 (49.2) 0.967
Hypertension 33(52.4) 37 (56.9) 0.606
Diabetes mellitus 10 (15.9) 9 (13.8) 0.747
Current smoker 22 (34.9) 21(32.3) 0.754
Previous PCI 4(6.3) 1(1.5) 0.204
LDL-cholesterol (mg/dL) 113.0+30.7 115.2+36.3 0.330
Baseline MEA ADP (unit) 84.2+344 86.8 +37.1 0.689
Platelet count (x10*/uL) 226.0+61.3 239.6 £47.8 0.162
MPV (fL) 102+ 1.0 9.9+0.7 0.102
PDW (fL) 11.6+1.9 11.1+14 0.097
Platelet large cell ratio 25.8+179 23.6+6.1 0.093
IPF 26+1.7 25+1.5 0.629
48 hours MEA ADP (unit) 43.6+24.0 21.5+13.4 <0.001
30-day laboratory variables
WBC count (/uL) 7318.1£2210.7 7244.6 +2036.6 0.845
Hemoglobin (g/dL) 135+1.7 139+1.6 0.122
Serum creatinine (mg/dL) 0.95+0.41 0.99+£0.70 0.701
LDL-cholesterol (mg/dL) 62.5+19.1 64.4+23.5 0.628
MEA ADP (unit) 424+21.2 259+16.8 <0.001
Platelet count (x10*/uL) 226.7+60.3 223.8+42.8 0.746
MPV (fL) 10.0+0.9 10.0+0.8 0.898
PDW (fL) 11.2+1.6 11.3+£1.9 0.731
Platelet large cell ratio 243+7.2 243 +6.7 0.968
IPF 33425 37+3.6 0.462
HPR® 18 (28.6) 9(13.8) 0.052
Medications
Aspirin 61 (96.8) 64 (98.5) 0.616
Beta blocker 44 (69.8) 50 (76.9) 0.364
ACEI 37 (58.7) 32 (49.2) 0.281
ARB 15(23.8) 21(32.3) 0.285
Statins 63 (100.0) 64 (98.5) 1.000

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

PCI, percutaneous coronary intervention; MI, myocardial infarction; LDL, low density lipoprotein; MEA ADP, multiple electrode plate-
let aggregometry adenosine diphosphate test; MPV, mean platelet volume; PDW, platelet distribution width; IPF, immature platelet
fraction; WBC, white blood cell; ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin II receptor blocker.

*High on-treatment platelet reactivity defined as > 47 unit in MEA ADP test.
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Table 2. Correlation between platelet reactivity and platelet indices according to antiplatelet agent

Baseline 30-day clopidogrel 30-day ticagrelor

r p r p r )4
WBC count 0.366 <0.001 0.267 0.034 0.222 0.076
Platelet count 0.434 <0.001 0.383 0.002 0.012 0.922
MPV 0.185 0.045 0.326 0.009 0.161 0.204
PDW 0.175 0.058 0.339 0.007 0.242 0.054
Platelet large cell ratio 0.184 0.047 0314 0.012 0.166 0.191
IPF 0.040 0.670 0.259 0.040 0.251 0.045

WBC, white blood cell; MPV, mean platelet volume; PDW, platelet size deviation width; IPF, immature platelet fraction.
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Figure 1. Thirty-day platelet reactivity assessed by multiple elec-
trode platelet aggregometry adenosine diphosphate test accord-
ing to the tertile of platelet count and immature platelet fraction.
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p-value
0.010
0.001
0.077
0.106
0.791
0.865
0.001
0.089
0.325
0.135
0.214
0.067

3

For continuous variables, the upper tertile value was used as a cut-off point. Platelet count was 240 x 10°/uL, immature platelet fraction

3.91%, white blood cell 7,660/uL, platelet large cell ratio 25.7%, and mean platelet volume 10.2 fL.
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Immature platelet fraction

Immature platelet fraction
White blood cell count”

White blood cell count®

Immature platelet fraction
Ticagrelor group

Use of clopidogrel

Platelet count”

White blood cell count”

Platelet large cell ratio

Mean platelet volume’
Clopidogrel group

Platelet count”
Platelet count”

Table 3. Multivariate analysis for prediction of 30-day high on-treatment platelet reactivity

OR, odds ratio; CI, confidence interval.
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