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Mozkové krvácení 

 





1. Aspirin je základ léčby 

 

• ASA základem všech studií s DAPT po 
PCI 

 

• P2Y12 inhibitory – vždy přidávány k ASA 
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† Plus other standard therapies 
* Both groups received clopidogrel 75 mg + ASA 325 mg at time of procedure 
 

PCI* 28 Days 

Placebo +  

ASA† (325 mg) 

Pre-treatment 

3-24 h before PCI 

Clopidogrel 300 mg 

+ ASA† (325 mg) 

Clopidogrel 75 mg QD 
+ ASA† 325 mg QD 

Clopidogrel 75 mg QD 
+ ASA† 325 mg QD 

R 

12 Months 

Steinhubl S, Berger P, Tift Mann III J et al. JAMA. 2002;Vol 288,No 19:2411-2420. 

Placebo QD 
+ ASA† (81-325 mg) QD 

Clopidogrel 75 mg QD 
+ ASA† (81-325 mg) QD 

Overall Study Design  



Invasive 
Co-medication 

Medication 

Ticagrelor 

(n=6,732)  

Clopidogrel 

(n=6,676) 

Anti-thrombotic treatment in hospital, % 

   Aspirin  

   Unfractionated heparin  

   Low molecular weight heparin 

   Fondaparinux  

   Bivalirudin 

   GP IIb/IIIa inhibitor 

 

97.7  

35.1  

41.1 

1.6 

1.2 

19.7 

 

97.9 

36.0 

40.9 

1.8 

1.3 

20.3 

Other medication in hospital or at discharge, % 

   Beta-blockade 

   ACE /ARB 

   Cholesterol lowering (statin) 

   Proton pump inhibitor  

 

85.5 

87.0 

95.4 

54.4 

 

86.1 

86.8 

95.5 

53.7 



Main Trial Design 

Double-blind 

ACS (STEMI or UA/NSTEMI) & Planned PCI 

ASA 

PRASUGREL 

60 mg LD/ 10 mg MD 

CLOPIDOGREL 

300 mg LD/ 75 mg MD 

1o endpoint:  CV death, MI, Stroke 

2o endpoint:  Stent Thrombosis    

Safety endpoints:  TIMI major bleeds, Life-threatening bleeds 

Duration of therapy: 6-15 months 

N= 13,608 

Wiviott SD, Antman EM et al AHJ 2006 

STENT ANALYSIS 



PRAGUE-18 

• Death, reinfarction, urgent TVR, stroke, 

bleeding, or prolonged hospitalization at 7 

days: 4.0% of the prasugrel group versus 

4.1% of the ticagrelor group (p = 0.94) 

• CV death, nonfatal MI, or stroke at 30 days: 

2.7% versus 2.5% (p = 0.86), respectively, for 

prasugrel versus ticagrelor 

• TIMI major bleeding at 30 days: 0.6% versus 

0.7% (p = 0.85), respectively, for prasugrel 

versus ticagrelor 

Trial design: Patients with STEMI undergoing primary PCI were randomized to prasugrel 

(n = 634) versus ticagrelor (n = 596). 

Results 

Conclusions 

• Among patients with STEMI undergoing 

primary PCI, similar efficacy and bleeding was 

observed for either prasugrel or ticagrelor. 

Among such patients, the use of either agent 

is acceptable. 

Motovska Z, et al. Circulation 2016;Aug 30:[Epub] 

              Prasugrel Ticagrelor 

% 

(p = 0.94) 

4.0 4.1 

http://www.acc.org/


2. Různá délka DAPT 
ASA trvale, P2Y12 dočasně 

 



PRECISE-DAPT a DAPT 

 

DAPT ESC Guidelines 2017 



One-Month Dual Antiplatelet Therapy  
Followed by Clopidogrel Monotherapy  

versus  
Standard 12-Month Dual Antiplatelet Therapy with Clopidogrel  

After Drug-Eluting Stent Implantation:  

Hirotoshi Watanabe 

Takenori Domei, Takeshi Morimoto, Hiroki Shiomi, Masahiro Natsuaki, Toshiaki Toyota, Kensuke Takagi, Yoshiki Hata, 
Satoru Suwa, Mamoru Nanasato, Masanobu Ohya, Masahiro Yagi, Takafumi Yokomatsu,  

Mitsuru Abe, Kenji Ando, Kazushige Kadota, Ken Kozuma, Yoshihiro Morino, Yuji Ikari, Kengo Tanabe,  
Koichi Nakao, Kazuya Kawai, Yoshihisa Nakagawa, and Takeshi Kimura,  

on behalf of STOPDAPT-2 investigators 

3. Lze ASA někdy vysadit? 

ACC 2019 



3.7% 3.7% 

HR 0.64, 95%CI (0.42-0.98) 
P non-inferiority <0.001 
P superiority =0.04 

2.4% 

Log rank P=0.037 

30 

No. at risk 

12-month DAPT 

1-month DAPT 

No. at risk 

12-month DAPT 1509 1501 1486 1481 1469 1458 1442 1159 

1-month DAPT 

No. at risk 

12-month DAPT 1509 1501 1486 1481 1469 1458 1442 1159 

1-month DAPT 1500 1494 1479 1475 1468 1453 1441 1151 

Days after index PCI 

C
u

m
u

la
ti

ve
 In

ci
d

e
n

ce
 

12-month DAPT 
1-month DAPT 

Primary Endpoint: Net clinical benefit 
CV death/MI/ST/Stroke/TIMI major/minor bleeding 

ACS 38% 



2.5% 

HR 0.79, 95%CI (0.49-1.29) 
P non-inferiority =0.005 
P superiority =0.34 

2.0% 

Log rank P=0.34 

2.5% 

30 

No. at risk 

12-month DAPT 

1-month DAPT 

No. at risk 

12-month DAPT 1509 1504 1490 1488 1479 1473 1458 1172 

1-month DAPT 

No. at risk 

12-month DAPT 1509 1504 1490 1488 1479 1473 1458 1172 

1-month DAPT 1500 1495 1480 1476 1471 1458 1446 1157 

Days after index PCI 
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1-month DAPT 
12-month DAPT 

Major secondary ischemic endpoint 
CV death/MI/ST/Stroke 



1.5% 

HR 0.26, 95%CI (0.11-0.64) 
P superiority =0.004 

0.4% 

Log rank P=0.002 

1.5% 

Major secondary bleeding endpoint 
TIMI major/minor bleeding 

No. at risk 

12-month DAPT 

1-month DAPT 

No. at risk 

12-month DAPT 1509 1504 1491 1487 1480 1471 1462 1180 

1-month DAPT 

No. at risk 

12-month DAPT 1509 1504 1491 1487 1480 1471 1462 1180 

1-month DAPT 1500 1495 1483 1481 1477 1467 1457 1166 
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1-month DAPT 
12-month DAPT 

Days after index PCI 
30 



Ticagrelor Monotherapy Beyond 

One Month Versus Conventional 

Therapy On Adjudicated Ischemic 

And Bleeding Endpoints 

Following Drug Eluting Sent 

Implantation. Primary Results of 

the GLOBAL LEADERS 

Adjudication Sub-StudY 

(GLASSY) 

M. Valgimigli, MD, PhD 

Swiss Cardiovascular Center Bern,  

Inselspital, Bern, Switzerland 

on behalf of GLASSY Investigators 

NCT01813435 

ACC 2019 



Rate ratio 0.85 (95% CI 0.72-0.99) 
P=0.047  

GLASSY – CO-PRIMARY EFFICACY EP 
(CELKOVÁ MORTALITA, MI, CMP A URG. TVR PO 2 LETECH)  

7.14% 

8.41% 

Conventional arm  
Experimental arm  

Rate Ratio, 0.85 
95% CI, 0.72-0.99  

P<0.001 for non-inferiority 

P=0.0465 for superiority 

ACC 2019 Žádný rozdíl v krvácení 

ACS 51% 



VKA 
 (INR 2–3) 

Apixaban 5 mg BID 
Apixaban 2.5 mg BID in selected patients 

Primary outcome: ISTH major / CRNM bleeding  

Secondary outcome(s): death / hospitalization, death / ischemic events 

Randomize 

n=4600 

 patients 

INCLUSION 

• Atrial fibrillation (prior, persistent, >6 hr) 

–Physician decision for OAC 

• Acute coronary syndrome or PCI 

–Planned P2Y12 inhibitor for ≥6 months 

EXCLUSION 

• Contraindication to DAPT 

• Other reason for VKA  

(prosthetic valve, moderate / severe 

mitral stenosis) 

Trial Design 

Aspirin for all on the day of ACS or PCI  

Aspirin versus placebo after randomization 

Open 

Label 

Aspirin Placebo 
Double 

Blind Aspirin Placebo 
Double 

Blind 

Lopes RD, et al. Am Heart J. 2018;200:17-23. 

ACC 2019 



VKA + Aspirin (18.7%) 

Apixaban + Aspirin (13.8%) 

Apixaban + Placebo (7.3%) 

VKA + Placebo (10.9%) 

Major / CRNM Bleeding 

Apixaban + Placebo  

vs. VKA + Aspirin:  

11.4% absolute risk  

reduction (NNT=9) 

NEJM 2019 



VKA + Placebo (27.3%) 

Apixaban + Placebo (22.0%) 

Apixaban + Aspirin (24.9%) 

VKA + Aspirin (27.5%) 

Death / Hospitalization 

Apixaban + Placebo  

vs. VKA + Aspirin:  

5.5% absolute risk  

reduction (NNT=18) 



4. Co říkají Guidelines? 
PCI s implantací DES: ASA vždy 

• ACS:     12M 

                 PreciseDapt >25  6M 

 

• Stable CAD:    6M 

                  PreciseDapt >25  3M 

     1M 

• DEB     6M 

 

 Individuální posouzení rizika ischémie vs krvácení 
1 M vs celý život 



NOAK a PCI 

EHRA Guidelines, EHJ 2018  



 
 
 
 

Aspirin po PCI je nezbytný ! 
(4000 let, levný, ověřený) 

 
Jak dlouho po PCI? 

trvale – 12 – 6 – 3 – 1 M 



 
 

Nové studie bez ASA 
 

špičková kvalita PCI (OCT, IVUS) 
málo rizikoví nem. 

rozdíl jen v krvácení 
 

ASA monoth. by vyšla podobně 



 



 



 



PCI – kvalita (vysokotlaká PD) 

Net clinical benefit 



SMART-CHOICE 











Prasugrel monotherapy 
EuroIntervention. 2019 Apr 23. pii: EIJ-D-19-00131. doi: 10.4244/EIJ-D-19-00131.  

[Epub ahead of print] 

Prasugrel monotherapy after PCI with the SYNERGY stent in patients with chronic 

stable angina or stabilized acute coronary syndromes: rationale and design of the 

ASET pilot study. 

Kogame N(1), Modolo R, Tomaniak M, Cavalcante R, de Martino F, Tinoco J, Ribeiro  

EE, Mehran R, Campos CM, Onuma Y, Lemos PA, Serruys PW; Collaborators. 

Collaborators: Morel MA, Piek JJ, Wykrzykowska JJ. 

Author information:  

(1)Department of Cardiology, Amsterdam University Medical Center, Amsterdam, the  

Netherlands. 

AIMS: To demonstrate the feasibility and safety of prasugrel monotherapy without  

aspirin post procedure in selected patients undergoing successful percutaneous 

coronary intervention (PCI) with the SYNERGY stent. 



Limitations 

• Lack of consensus on the use of the NACE as primary endpoint  

• Open label design with its inherent limitations 

• Limited enrollment of high ischemic risk patients  

• Lower ischemic risk of Japanese versus US/European CAD patients 

• Ticagrelor / Prasugrel (standard dose) not available in Japan  

• No assessment of aspirin monotherapy after 1-month DAPT 



 
 
 

0 30 d 90 d 120 d 1 year 1.5 years 2 years 

ACS +  
Stable CAD 

 
 

 

Stable CAD 
 
 
 

ASA 75-100 mg/d 

 
 

Ticagrelor 90 mg bid  
 
  

 
ACS: 

UA+NSTEMI+STEMI 

 
 

Clopidogrel 75 mg/d 

“All-comers” 
PCI population  

N = 15,991 
1:1 Randomisation, 
open-label design, 

130 centers 
worldwide 

Ticagrelor 90 mg bid  
 
 

ASA 75-100 mg/d 

 
 
 

ASA 75-100 mg/d 

 
 
 

Any type of lesions:   
  Left main, SVG, CTO  
  bifurcation, ISR, etc. 
 
Unrestricted use of  
   DES (number, length) 

GLOBAL LEADERS design 
Experimental arm 

Control arm 

Randomization was also stratified by site 



SMART-CHOICE trial 

• In the SMART-CHOICE study, which was presented in the same late-breaking 
trials session by Joo-Yong Hahn, MD, PhD (Samsung Medical Center, Seoul, 
Korea), 2,993 patients receiving PCI with current-generation DES (Xience, 
Promus, Synergy, and Orsiro) at 33 Korean centers were randomized to keep or 
drop the aspirin after 3 months of DAPT and followed through 1 year. 

• There was no difference between the short- and long-term DAPT patients 
regarding the primary endpoint of MACCE (all-cause death, MI, or stroke; 2.9% 
vs 2.5%; HR 1.19; 95% CI 0.76-1.85), and this was confirmed in a landmark 
analysis at 90 days. 

• Clinical outcomes at 12 months were similar between the study groups, with the 
exception of a greater degree of BARC 2-5 bleeding observed in those receiving 
12 months of DAPT (2.0% vs 3.4%; HR 0.36; 95% CI 0.36-0.92; P = 0.02). This was 
somewhat mediated in a landmark analysis at 90 days (HR 0.59; 95% CI 0.34-
1.01; P = 0.053). 

• All prespecified subgroups seemed to consistently benefit from either DAPT 
regimens, although patients who received prasugrel or ticagrelor as their P2Y12 
inhibitor compared with clopidogrel tended to do better with 12 months of 
DAPT. 

 





Aspirin primary prevention trials 







ESC Revascularization Guidelines 2018 



CLOPIDOGREL 

                   12 662 nem. s NSTE AKS do 24h                                                                             2 658 s PCI 



CREDO  
Clopidogrel for the Reduction of Events during Observation 

5,5

6,9

2,9

4,6

8,5

11,5
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clopidogrel

placebo

19,7% 

NS 

37,4% 

P=0,04 

26,9% 

P=0,02 

3-24h před PCI; 2 116 nemocných 



 


