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Establishment of a clinical risk score for predicting high on-treatment platelet reactivity in patients with acute
myocardial infarction after percutaneous coronary intervention
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Xue-yan, GAO Zhan, YANG Yue-jin, QIAO Shu-bin, GAO Run-lin, XU Bo”* , YUAN Jin-qing”

Coronary Heart Disease Center, Fuwai Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100037, China

[Abstract] Objective To construct a risk score for predicting high on-treatment platelet reactivity (HTPR) in
patients with acute myocardial infarction after percutaneous coronary intervention, so as to guide individualized
antiplatelet therapy. Methods A total of 547 patients with acute myocardial infarction undergoing percutaneous coronary
intervention in Fuwai Hospital from Jan. 2013 to Dec. 2013 were enrolled in this study, and their general clinical data
and post-operative thrombelastograms (TEG) were collected. The HTPR was defined as ADP-induced platelet-fibrin clot
strength (MAapp) by TEG (TEG-MAapp ) >47 mm. Clinical factors available in daily routine were analyzed to screen the
related risk factors of HTPR. Clinical factors with a significance level of P<C0. 05 related to HTPR by multivariate
logistic analysis were included in risk score model. The scores of variables were determined based on the odds ratio (OR)
values. Results Among 547 patients, 230(42. 05%) had HTPR, the TEG-MAxp was significantly higher than that of
non-HTPR patients ([56. 1646, 57 ] mm vs [26. 43413. 88] mm, P<C0. 001). Univariate and multivariate logistic
regression analysis showed that the three following factors were independent risk factors of HTPR: older age (=75
years) was weighted by score 3, female and diabetes mellitus both by score 2 according to OR values, thus a score
ranging from 0 to 7 was developed to predict HTPR. The platelet reactivity (TEG-MAapp) was (37. 79418. 45) mm,
(50. 0474=15. 91) mm and (56. 504=15. 78) mm for score 0-2, 3-5 and 6-7 patients, respectively, and it showed a significant
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difference among three score ranges (P<C0. 001). Receiver operating characteristic curve analysis showed that the
score>>2 was the best cut-off value to predict HTPR (area under the curve was 0. 627,95% CI 0. 579-0. 675, P<<0. 001).

Conclusion Clinical risk score can help to identify patient with high risk of HTPR, so as to guide intensified antiplatelet

therapy.
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Fig 1 Flow diagram describing the study design

PCI: Percutaneous coronary intervention; HTPR: High on-treatment platelet reactivity; TEG: Thrombelastogram; MAapp: ADP-induced

platelet-fibrin clot strength; ADP: Adenosine diphosphate
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Tab 1 Clinical characteristics of patients in two groups

Variable HTPR group N=230 Non-HTPR group N=317 P value
Age (year), r=+s 57.03+11.52 54, 59410. 54 0.010
Male n(%5) 182(79.13) 288(90. 85) <<0. 001
BMI (kg * m™?), =+t 25.96+3.27 25.79+£3.15 0. 550
Hypertension n(%() 139(60. 43) 164(51. 74) 0. 043
Hyperlipemia 7( %) 151(65. 65) 185(58. 36) 0. 084
Diabetes mellitus n(%) 80(34.78) 62(19. 56) <<0. 001
Current smoking n(%) 138(60. 00) 221(69.72) 0.018
TEG-MAapp (mm) , x5 56.16+6. 57 26.43+13. 88 0. 001
Left ventricular ejection fractio n( %), z=+s 59.23+8.13 59.66+7.73 0.526
Serum creatinine cp/(pmol « L™1), x5 83.10+17. 46 83.35+15. 89 0. 863
Platelet count (X 10, L™1), 745 224.93+64. 02 213.79+£56. 68 0. 032
Hemoglobin pp/(g « L™1), xts 131. 854+13. 85 138.97+12. 97 <0. 001

HTPR: High on-treatment platelet reactivity; BMI: Body mass index; TEG: Thrombelastogram; MAapp: ADP-induced platelet-fibrin clot

strength; ADP: Adenosine diphosphate
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Tab 2 Univariate analysis of clinical factors related to HIPR
(%)

Clinical factor HTPR group N=230 Non-HTPR group N=317 OR(95%CD P value
Older (>>75 years) 20(8.70) 8(2.52) 3.68(1.59,8.51) 0. 001
Female 48(20. 87) 29(9.15) 2.62(1.59,4. 30) <C0. 001
Obesity (BMI™>30 kg » m™ %) 26(11. 30) 28(8.83) 1. 32(0. 75,2. 3D) 0. 339
Hypertension 139(60. 43) 164(51. 74) 1.43(1.01,2.01) 0. 043
Hyperlipidemia 151(65. 65) 185(58. 36) 1. 36(0. 96,1. 94) 0. 084
Diabetes mellitus 80(34.78) 62(19. 56) 2.19(1.49,3. 23) <20. 001
Current smoking 138(60. 00) 221(69.72) 0. 65(0. 46,0. 93) 0.018
Reduced cardiac function (LVEF<(50%) 23(10. 00) 29(9.15) 1.10€0. 62,1. 96) 0. 737
Reduced renal function (Scr>>133 pmol « L) 6(2.61) 5(1.58) 1. 67(0. 50,5. 54) 0. 396
Elevated platelet count (=>300X10" « L™1) 30(13. 04) 25(7.89) 1. 75(1. 00, 3. 56) 0. 048
High hemoglobin (=160 g« L™1) 3(1.30) 12(3.79) 0. 34(0.09,1. 20) 0. 137

HTPR: High on-treatment platelet reactivity; BMI: Body mass index; LVEF: Left ventricular ejection fraction; Scr: Serum creatinine;

OR: Odds ratio; CI: Confidence interval

*3 IaKEEX HIPR M08 £ AEE TS HRITESHEE
Tab 3 Establishment of the risk score for predicting HIPR by multivariate analysis
Clinical factor OR(95%CD P value Score
Older (>>75 years) 2.87(1.19,6. 89) 0.018 3
Female 2.14(1. 27,3. 60) 0. 004 2
Hypertension 1.19(0.83.1. 71) 0. 335
Diabetes mellitus 2.09(1.40,3.12) <<0. 001 2
Elevated platelet count (300X 10 « L™1) 1. 69(0. 94,3. 02) 0.079

HTPR: High on-treatment platelet reactivity; OR: Odds ratio; CI: Confidence interval
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Tab 4 Comparison of platelet reactivity among different score levels

Index Score 0-2 N=498 Score 3-5 N=45 Score 6-7 N=4 P value
TEG-MAppp (mm) , T+s 37.79+18. 45 50. 04+15. 91 56.50415. 78 <20. 001
HTPR n(%) 195(39. 16) 33(73.33) 2(50. 00) <C0. 001

HTPR: High on-treatment platelet reactivity; TEG: Thrombelastogram; MAapp: ADP-induced platelet-fibrin clot strength; ADP;

Adenosine diphosphate
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