
From escalation to de-escalation, role of platelet 
function testing in guiding P2Y12 inhibitor 

therapy 

András Komócsi MD,DSc   

Dept. of Interventional Cardiology, Heart Centre,  

University of Pécs, Hungary 

 



Aradi D, Storey RF, Komócsi A et al. Eur Heart J. l (2014) (35):, 209–215. 

After 600 mg clopidogrel loading dose, in patients with stable angina undergoing PCI 

Inter-patient variability of clopidogrel 



Sibbing D. J Am Coll Cardiol 2009;53:849-856. 

PFT with MULTIPLATE in 1608 pts after 

PCI 

2.2% vs. 0.2%;  

OR: 9.4; 95%CI: 3.1-28.4; 

p < 0.0001 

No HPR <46 U 

HPR >46 U  

ASSOCIATION BETWEEN HPR AND CLINICAL 
OUTCOMES AFTER PCI 

Aradi D, Komócsi A et al, Am Heart J. 2010 Sep;160(3):543-51 

 



Wiviott et al. NEJM 2007;357:2001-15.  

Wallentin et al. NEJM 2009;361:1045-57.  

CLOPIDOGREL vs. NOVEL P2Y12-INHIBITORS 

Aradi D, Komócsi A. Platelets. 2012;23(3):167-76. 



ESC guidelines on NSTE-ACS 2011.  

ESC guidelines on  STEMI 2012. 

Steg PG et al. Eur Heart J 2012; 2569-619  

 Hamm CW et al. Eur Heart J. 2011; 2999-3054. 

Take-on of the new drugs is <20%!!! 

ESC PRACTICE GUIDELINES 



Price MJ et al. JAMA 2011; 305: 1097-105. Collet et al. N Engl J Med. 2012;367:2100-9. 

Trenk D et al. J Am Coll Cardiol 2012;59:2159-64. 



„Acute coronary syndromes patients with either diabetes 

mellitus or troponin positivity who undergo PCI with 

stenting and have no prior TIA/stroke in history can receive 

70% reimbursement for prasugrel treatment for one year 

IF PLATELET FUNCTION TESTING SHOWS HIGH ON-

TREATMENT PLATELET REACTIVITY AFTER 

CLOPIDOGREL.”  

 
(At the time of this presentation, ticagrelor has just been reimbursed in Hungary 

2018 Sep) 

1st September 2011.: 

HUNGARY: SELECTIVE REIMBURSEMENT FOR 
PRASUGREL 



The Hungarian Myocardial Infarction Registry is 

a prospective, Internet–based registry collecting 

clinical data on consecutive patients treated for 

an event of AMI in Hungary 

 

5583 PCI treated MI cases in 15 cooperating 

center 

 

 

Absolute or relative contraindication to prasugrel 

 

 

Propensity Score matching: 2104 patients with 

balanced characteristics 

Flowchart of patient selection 

Komócsi et al., Am J Cardiol 2018;121:1129–1137 



Clinical characteristics 

Entire cohort (n=3974) Propensity matched cohort (n=2104) 

Aggregometry guided 

(n=2901) 

Unguided treatment 

(n=1073) 
P value 

Aggregometry guided 

(n=1052) 

Unguided treatment 

(n=1052) 
P value 

Age, years * 58.9 ± 9.6 60.5 ± 9.2 <0.001  60.5 ± 9.0 60.5 ± 9.1 0.926 

Male * 69.3 65.7 0.035 65.3 66.1 0.748 

Medical history             

Hypertension 64.6 71.2 <0.001  68.41 70.6 0.297 

Diabetes 24.8 29.2 0.006 27.8 28.4 0.734 

-  insulin 1.6 1.6 1.000 1.0 1.5 0.324 

Hyperlipidaemia * 11.1 5.1 <0.001 3.7 5.2 0.113 

Smoking (current/past/never) 35.2/1.6/63.3 36.1/2.1/61.9 0.458 36.2/1.8/62.0 36.2/1.9/61.8 0.950 

History of myocardial infarction 15.8 27.4 <0.001 26.6 26.0 0.771 

History of CABG * 1.8 1.0 0.113 0.8 1.0 0.646 

Peripheral artery disease * 5.3 11.6 <0.001 10.2 10.4 0.943 

Presentation             

STEMI * 64.1 51.0 <0.001 55.1 51.7 0.126 

Culprit artery (LM/LAD/Cx/RCA/VSG 2.8/46.7/23.0/35.8/1.2 3.3/44.1/25.9/35.8/1.1 0.3461 2.9/46.7/24.4/34.3/1.2 2.9/44.2/25.5/36.0/1.0 0.734 

Heart rate  79.8 ± 17.1 80.6 ± 18.1 0.236 81.4 ± 18.0 80.5 ± 18.1 0.250 

Systolic blood pressure * 137.9 ± 24.2 136.6 ± 25.7 0.191 138.6 ± 24.8 136.5 ± 25.7 0.054 

Diastolic blood pressure * 70.0 ± 24.7 68.7 ± 25.0 0.168 67.9 ± 26.1 68.8 ± 25.1 0.440 

ADP reactivity 32.5 ± 19.5 - NA 32.5 ± 19.9 - NA 

High platelet reactivity 19.1 - NA 18.6 - NA 

Medications             

Clopidogrel 75 mg daily 50.6 74.3 

<0.001 

43.6 74.2 

<0.001 Clopidogrel 150 mg daily 34.4 21.6 40.2 21.8 

Prasugrel 15.0 4.1 16.2 4.0 

Aspirin 71.1 81.0 <0.001 80.9 79 0.547 

ß-blocker 84.1 90.6 <0.001 88.5 90.4 0.176 

Statin 81.0 91.8 <0.001 91.6 91.7 0.579 



HPR treatment: 

prasugrel 76%  

clopidogrel 75 mg 

12% 

Clopidogrel 150 mg  

12% 

 

The other two 

groups:  dominating 

clopidogrel 

treatment 

Results 

Komócsi et al., Am J Cardiol 2018;121:1129–1137 



• The 1-year mortality 
was better in the 
PFT-guided group  

• Hazard ratio (HR) 
0.574 [0.431-0.765] 
in the PS matched 
cohort 

Results 

Komócsi et al., Am J Cardiol 2018;121:1129–1137 



Predictors of 
1-year 
mortality 

  Univariate Cox proportional 

hazard model 

  Multivariate Cox proportional 

hazard model 

  

  Hazard Ratio (HR) [95.0% CI ] p-value Hazard Ratio (HR) [95.0% CI ] p-value 

History of peripheral artery disease  2.79 [2.01-3.88] <0.001 2.97 [2.11-4.18] 0.001 

Smoking 1.59 [1.17-2.17] 0.003 1.74 [1.27-2.38] 0.001 

Age (per 10 yrs increase)  1.56 [1.34-1.82] <0.001 1.62 [1.38-1.90] <0.001 

Heart rate (per 10/min increase) 1.26 [1.18-1.34] <0.001 1.25 [1.17-1.33] <0.001 

Systolic blood pressure (per 10 Hgmm increase) 0.85 [0.80-0.90] <0.001 0.83 [0.78-0.88] <0.001 

PFT guidance 0.57 [0.43-0.77] <0.001 0.52 [0.39-0.69] <0.001 

Hypertension 1.24 [0.93-1.66] 0.149 1.56 [1.14-2.10] 0.005 

Diabetes 1.57 [1.18-2.08] 0.002 1.55 [1.11-2.03] 0.005 

Culprit artery LM 3.01 [1.80-5.02] <0.001 2.01 [1.18-3.39] <0.009 

Diastolic blood pressure (per 10 Hgmm increase) 0.98 [0.93-1.03] 0.422 0.94 [0.88-1.00] 0.036 

Male gender 0.92 [067-1.22] 0.545     

Hyperlipidaemia  0.83 [0.39-1.76] 0.626     

History of myocardial infarction 0.98 [0.72-1.35] 0.910     

History of CABG  1.09 [0.27-4.39] 0.905     

STEMI  1.27 [0.96-1.68] 0.102     

Prasugrel treatment 0.65 [0.38-1.11] 0.116     



In the PFT guided group: 

Patients switched to prasugrel benefited 

the most 

 (HR: 3.00 [95% CI 1.089-8.287], 

p<0.05.  

Results 



Wiviott et al., NEJM 2007 

CV DEATH, MI, STROKE 

TIMI MAJOR BLEEDING 

PRASUGREL vs. CLOPIDOGREL: TIME-DEPENDENT  

DIFFERENCES IN RISKS AND BENEFITS (TRITON TIMI38) 



GUIDELINES vs. REAL-WORLD: DE-ESCALATION IS FREQUENT 

Zettler et al., AHJ 2017 

De-escalation Rate 15 % 28 % 
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Sibbing, Aradi et al., Lancet 2017;390:1747-1757 . 
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RESULTS: PFT DATA 

HPR: 15% 

LPR: 27% 

HPR: 40% 

LPR: 11% 

29.6±17.7 U  

45.4±26.5 U  

p<0.0001 

prasugrel switch 



RESULTS: CLINICAL OUTCOMES & HPR  
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RESULTS: CLINICAL OUTCOMES & HPR  
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Conclusions 

• Benefit of PFT-guided treatment may be different according to 
the risk profile of the treated population. Recent data from high 
risk AMI population support benefits of platelet function based 
tailored antiplatelet therapy 

• In a nation-wide registry of AMI patients, cases with PFT-guided 
selection of P2Y12-inhibitor therapy had lower mortality.  
• prasugrel treatment improved survival in patients with HPR, compared to 

standard and high-dose clopidogrel.  

• PFT guided de-escalation 



Thank you for your attention! 
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Cuisset et al. EHJ 2017.  

PRO  

TOPIC STUDY: SWITCH-BACK TO CLOPIDOGREL @30 DAYS 



de Luca et al. Eurointervention 2017;13:459-466.  

CONTRA 
SCOPE REGISTRY (n= 1, 363) 



• Régi guideline, PFT  

• PFT studies 

• HUMIR 

• TROPICAL 



NNT kalkuláció 

• A PS illesztett csoport eseménygyakoriságából számítva a 
clopidogrel vs prasugrel döntés szempontjából érintett betegek 
közt végzett 34 TAG vizsgálat szükséges 1 mortalitási esemény 
megelőzéséhez 

• A TAG mérés átlagosan 19%-os HPR gyakoriságot igazolt, így 11 
HPR-es beteg prasugrelre történő átállítása szükséges 1 élet 
megmentéséhez  



Clinical 
endpoints in the 
PS matched and 
in the entire 
cohort 

A. Propensity matched cohort (n=2104)   

    Nr. of patients (%) Hazard Ratio [95% Confidence interval] 

    Platelet function guided 

treatment (n=1052) 

Unguided 

treatment (n=1052) 

  

  Death from any cause 75 (7.1) 125 (11.9) 0.574 [0.431-0.765]*** 

  Death from cardiovascular causes  66 (6.3) 104 (9.9) 0.609 [0.447-0.828]** 

  Repeated myocardial infarction 29 (2.8) 20 (1.9) 1.380 [0.781-2.440] 

  Repeated coronary intervention 198 (18.8) 128 (12.2) 1.545 [1.237-1.930]*** 

  Bypass graft surgery 43 (4.1) 51 (4.8) 0.798 [0.532-1.197] 

  Stroke 8 (0.8) 8 (0.8) 0.954 [0.358-2.541] 

  Major adverse cardiac events (cardiovascular 

death, MI, or stroke) 

97 (9.2) 126 (12.0) 0.736 [0.565-0.959]* 

B. Unmatched cohort (n=3974)   

    Platelet function guided 

treatment (n=2901) 

Unguided 

treatment (n=1073) 

Hazard Ratio [95% Confidence interval] 

  Death from any cause 163 (5.6) 129 (12.0) 0.441 [0.350-0.555]*** 

  Death from cardiovascular causes  139 (4.8) 107 (10.0) 0.454 [0.353-0.584]*** 

  Repeated myocardial infarction 71 (2.4) 20 (1.9) 1.223 [0.744-2.008] 

  Repeated coronary intervention 490 (16.9) 128 (11.9) 1.356 [1.116-1.647]** 

  Bypass graft surgery 117 (4.0) 51 (4.8) 0.781 [0.562-1.085] 

  Stroke 23 (0.8) 8 (0.7) 0.987 [0.441-2.206] 

  Major adverse cardiac events (cardiovascular 

death, MI, or stroke) 

218 (7.5) 129 (12.0) 0.589 [0.474-0.732]*** 

          





A gyakorlati kivitelezés fő lépései 

HUMIR-feltö ltése 

ACS miatt PCI-n átesett betegek  

2013.03.01.-2014.03.01 

TAG méréshez tartozó  adatok felvitele 

Adatok exportálása a NIR-ből  

Betegek követése  

forrás: OEP adatbázis  

Adatfeldolgozás 
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