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Guideline recommendations Antiplatelet 

therapy - Stable CAD/ Elective stenting

DAPT is indicated for at least 1 month after BMS implantation I A

DAPT is indicated for 6 months after DES implantation I B

Shorter DAPT duration (<6 months) may be considered after DES 

implantation in patients at high bleeding risk.

IIb A

Life-long single anti platelet therapy, usually ASA, is recommended I A

DAPT may be used for more than 6 months in patients at high ischaemic risk 

and low bleeding risk

IIb C

Clopidogrel (600 mg loading dose or more, 75 mg daily maintenance dose) 

is recommended for elective stenting.
I A

Windecker S, et al. European Heart Journal (2014): 35, 2541–2619



Prasugrel (60mg loading dose, 10mg daily dose) if no contraindication I B

ESC Myocardial Revascularization Guidelines 2014

Prasugrel in patients in whom coronary anatomy is known and whom are 

preceding to PCI if no contraindication
I B

Art der antithrombozytären Therapie nach ACS - Guidelines 

NSTEMI

STEMI

Ticagrelor (180mg loading dose, 90mg twice daily) if no contraindication

Clopidogrel (600mg loading dose, 75mg daily dose) only when prasugrel or 

ticagrelor are not available or are contraindicated

I B

I B

Ticagrelor (180 mg loading dose, 90 mg twice daily) for patients at moderate-to-

high risk of ischaemic events, regardless of initial treatment strategy including 

those pre-treated with clopidogrel if no contraindication.

Clopidogrel (600 mg loading dose, 75 mg daily dose), only when prasugrel or 

ticagrelor are not available or are contraindicated.

I B

I B



Prasugrel Ticagrelor Clopidogrel

Anamnese 

ischämischer 

Schlaganfall, TIA
- + *

Alter ≥ 75 J
-/+ + *

KG <60kg
-/+ + *

Anamnese 

intrakranielle Blutung - - +
AV-Block ≥°2, SSS, 

Bradykardie assozierte 

Synkope
+ - *

COPD /                     

ASTHMA + - *
Hohes 

Thrombembolierisiko, 

notwendige 

Kombination OAK + 

DAPT

- - +

Mässige 

Leberfunktions-störung 

(CHILD B)
+ - *

SOP: Anwendung ADP-Rezeptorblocker beim ACS –

bevorzugte Substanz nach Kontraindikationen 

* nur, wenn Prasugrel und Ticagrelor keine Option Geisler T, Gawaz M, Positionspapier DGK 2012

Ticagrelor Prasugrel

STEMI + ++

Diabetes + ++

Niereninsuffizienz ++ +

konservativ 

behandeltes ACS
++ +

Geplante Bypass-OP ++ +

Kein Head-to-Head Vergleich, Empfehlungen 

basierend auf z. T. nicht gepowerten 

Subgruppenanalysen im Vergleich zu Clopidogrel 

aus den entsprechenden Landmark-Studien



Acetylic 

salycilic acid

Clopidogrel 

bisulfate

Prasugrel 

hydrochloride

Ticagrelor Vorapaxar Low Dose 

Rivaroxaban 

(2x2.5mg daily)

Class Cox-1-

Inhibitor

P2Y12 

receptor 

antagonist

P2Y12 

receptor 

antagonist

P2Y12 

receptor 

antagonist

Thrombin 

receptor/ 

PAR-1 

antagonist 

Oral Factor Xa 

Inhibitor

Formulation Prodrug Prodrug Prodrug Active Active Prodrug

Reversible No No No Yes No Yes

Approved anti platelet /antithrombotic compounds for 

longterm secondary prophylaxis after ACS 

Rivaroxaban

modified according to Lilly SM, Front Pharmacol 2011



Efficacy of novel oral antithrombotics after ACS – current 

state

CV-Death, MI or Stroke

TRITON                      0.81 (0.73-0.90)

PLATO                       0.84 (0.77-0.92)

ATLAS2-ACS 0.84 (0.74-0.96)

TRACER                    0.89 (0.81-0.98)

Favours Comparator

HR

0.5 1.0 1.5 2.0 2.5

CV-Death

TRITON                       0.89 (0.70-1.12)

PLATO                        0.79 (0.69-0.91) 

ATLAS2-ACS             0.80 ((0.65-0.99)                        

TRACER                    1.00 (0.83-1.22)

MI

TRITON                        0.76 (0.67-0.85)

PLATO                         0.84 (0.75-0.95)

ATLAS2-ACS              0.85 (0.72-1.00)

TRACER                      0.88 (0.79-0.98)

Stent thrombosis (Defi/Probab)

TRITON                        0.48 (0.36–0.64)

PLATO                         0.75 (0.59–0.95)

ATLAS2-ACS               0.69 (0.51–0.93)

TRACER                      1.12 (0.78-1.62)

Favours higher degree of 

antithrombotic TX

TRITON, NEJM 2007                     Plato 

NEJM 2009                             ATLAS2-

ACS NEJM 2012 TRACER NEJM 2011



Platelet Inhibition Related to the Risk of Ischemic and Bleeding 

Events
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Ferreiro JL et al. Thromb Haemost. 2010;103:1-8.
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Inhibition of platelet aggregation

“Sweet spot”

High risk of

bleeding events

– +

Ischemic risk Bleeding risk



Time

ACS index event

Acute Phase Longterm Phase

Different focus on platelet targeted strategies according to time

effective inhibition of platelet 

aggregation

inhibition of platelet mediated 

inflammation

low dose thrombin inhibition / PAR1 

antagonism

reduction of bleeding



Unger E, FDA 2011Antmann, J Am Coll Cardiol 2008

Time dependence of benefit-risk ratio - Prasugrel



J Am Coll Cardiol. 2013;62(24):2261-73.



Primary Endpoint: Composite primary endpoint consisting of death

from cardiovascular cause, myocardial infarction, stroke and bleeding at 12 months

ClinicalTrials.gov Identifier: NCT01959451





Guideline recommendations Antiplatelet 

therapy - Myocardial infarction

14

Guidelines:

New Trials: challenging one size fits all strategy

NSTEMI: A P2Y12 inhibitor should be added to aspirin as soon as possible 

and maintained over 12 months, unless there are contraindications such as 

excessive risk of bleeding.

I A

STEMI: DAPT with aspirin and an oral ADP receptor antagonist must be 

continued for up to 12 months after STEMI, with a strict minimum of:

• 1 month for patients receiving BMS

• 6 months for patients receiving DES

I C

I C

IIb B

Hamm CW, et al, Eur Heart J. 2011;32(23):2999-3054 and 

Steg G et al, Eur Heart 2012;33:2569-2619 



Treat the patient, not the stent: The PROSPECT study

• Stone et al. NEJM 2011

Stone GW et al. N Engl J Med 2011;364:226-235

Cardiovascular Risk after ACS is not linked to 

culprit lesion only, cumulative risk over time



CAPRIE[CAPRIE steering committee 1996]

- Clopidogrel versus ASA in patients at risk of ischaemic events

CHARISMA[Bhatt 2006]

- Clopidogrel plus ASA versus ASA alone for the prevention of atherothrombotic events

CHARISMA: Post-hoc subgroup analysis[Bhatt 2007]

- Patients with prior MI, prior stroke or symptomatic PAD

TRA2oP TIMI 50[Morrow 2012]

- Vorapaxar for the secondary prevention of atherothrombotic events

TRA2oP TIMI 50: Pre-specified subgroup analysis[Scirica 2012]

- Vorapaxar for the secondary prevention of thrombotic events in patients with a recent MI

DAPT[Mauri 2014]

- 12 v 18m of DAPT post DES in a mixed patient population comprising CAD and ACS

PEGASUS[Bonaca 2014]

- Ticagrelor in patients with a history of MI and at least one additional thrombotic risk factor

TRILOGY [Roe MT 2013]

- Prasugrel in patients medically managed ACS patients

Studies examining extended DAPT in high risk patients 

ASA, acetylsalicylic acid; CV, cardiovascular; DAPT, dual antiplatelet therapy; MI, myocardial infarction; PAD, peripheral artery disease.

Bhatt DL, et al. J Am Coll Cardiol 2007;49:1982–1988; Bhatt DL, et al. N Engl J Med 2006;354:1706–1717; Bonaca MP, et al. In preparation; CAPRIE steering committee. Lancet 1996;348:1329–1339; 

Mauri L, et al. N Engl J Med. Nov 16, 2014. DOI: 10.1056/NEJMe1413297 Morrow DA, et al. N Engl J Med 2012;366:1404–1413; Scirica SM, et al. Lancet 2012;380:1317–1324.



*3846 patients had a prior MI, with a median time from the qualifying event to randomisation of 23.6 months.

CI, confidence interval; CV, cardiovascular; HR, hazard ratio;MI, myocardial infarction; PAD, peripheral artery disease.
Bhatt DL, et al. J Am Coll Cardiol 2007;49:1982–1988.

CHARISMA: Risk of primary endpoint in 

patients with symptomatic CV disease



Results – MACCE

Yeh R | ACC 2015

DAPT– Subanalysis for history of MI
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Results – bleeding outcomes

Yeh R | ACC 2015

DAPT– Subanalysis for history of MI

Continued 

Thienopyridine

N (%)

Placebo

N (%)

Hazard ratio

(95% CI)

Stratified log-

rank 

P-value

P-value for 

interaction

GUSTO moderate 

bleeding 

MI Group

No MI Group

21 (1.2%)

70 (1.8%)

5 (0.3%)

47 (1.2%)

4.10 (1.55-10.87)

1.48 (1.03-2.15)

0.002

0.04

0.06

GUSTO severe bleeding

MI Group

No MI Group

13 (0.7%)

31 (0.8%)

9 (0.5%)

20 (0.5%)

1.41 (0.60-3.29)

1.54 (0.88-2.70)

0.43

0.13

0.86

BARC 2,3 or 5

MI Group

No MI Group

76 (4.3%)

223 (5.7%)

35 (2.1%)

116 (3.0%)

2.14 (1.43-3.19)

1.93 (1.55-2.42)

<0.001

<0.001

0.666

GUSTO, Global Utilization of Streptokinase and TPA for Occluded Arteries. Percentages are Kaplan-Meier estimates



Roe et al, NEJM 2012

Garratt KN, presented at the AHA 2014



Sabatine M | ACC 2015

Bonaca M et al. N Engl J Med 2015 DOI 0.1056/NEJMoa1500857

PEGASUS – TIMI 54

Study design
Stable patients with history of MI 1-3 yrs prior 

+ ≥ 1 additional atherothrombosis risk factor

21,162 patients randomized

Ticagrelor

90 mg bid

N=7050

Ticagrelor

60 mg bid

N=7045

Placebo

N=7067

FU visits Q4 months for 1st yr, then Q6 months

median FU: 33 months (IQR 28-37)

min 16 months, max 47 months

Premature permanent 

drug discontinuation
12%/yr 11%/yr 8%/yr

Withdrew consent 0.7% total 0.7% total 0.7% total

Lost to follow-up 3 patients 6 patients 1 patient

Ascertainment for primary endpoint was complete for 99% of potential patient-years of follow-up
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Sabatine M | ACC 2015

PEGASUS – TIMI 54

Results – primary efficacy endpoint
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N= 21,162 

Median follow-up 33 months

Ticagrelor 60 mg 

HR 0.84 (95%CI 0.74 – 0.95) 

P=0.004 

Ticagrelor 90 mg 

HR 0.85 (95%CI 0.75 – 0.96) 

P=0.008

Placebo (9.04%) 

Ticagrelor 90 (7.85%) 

Ticagrelor 60 (7.77%) 

Months from randomization
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Sabatine M | ACC 2015

Results – bleeding 
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Bonaca MP et al. N Engl J Med 2015, Supplementary Appendix [Epub ahead of print]

Bonaca MP et al. N Engl J Med 2015 [Epub ahead of print]; data on file

Results – outcomes for 10,000 patients treated for 1 year

Irreversible events

PEGASUS – TIMI 54



Data on file

Results – analyses of net clinical benefit

Ticagrelor 90 mg bid vs. placebo Ticagrelor 60 bid vs placebo

Characteristics RRR
HR (95%CI) P value

RRR HR 

(95%CI)

P value

Net clinical benefit:

CV death, MI, stroke, or

TIMI major bleeding

0% 1.00

(0.90-1.22)

0.9563 5% 0.95

(0.85-1.06)

0.3412

Irreversible harm:

CV death, MI, stroke, 

ICH and fatal bleeding

12% 0.88

(0.78-0.99)

0.0372 14% 0.86

(0.77-0.97)

0.0160

Rates are annualised from 3-year Kaplan-Meier rates in the intention-to-treat population

RRR: relative risk reduction

PEGASUS – TIMI 54



TRA2°P- TIMI 50

Design

“Tripple Therapy” with Platelet inhibitors (Vorapaxar + ASA 

+ Clopidogrel)



TRA2
o
P-TIMI 50 recent MI subgroup: 

Cumulative incidence of CV death, MI or stroke 

(primary endpoint) by time to randomisation

CI, confidence interval; CV, cardiovascular; HR, hazard ratio; MI, myocardial infarction.

Scirica SM, et al. Lancet 2012;380:1317–1324.
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p=0.011

HR 0.79, 95% CI 0.65–0.97
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Persistent Elevation of Thrombin Generation in 

Post-ACS Patients

Ardissino D, Blood 2003



ATLAS-TIMI 51 - Low Dose Rivaroxaban after 

ACS -Prognostic benefit in label population

Mega JL, presented at ESC 2014



ATLAS-TIMI 51 - Low Dose Rivaroxaban after ACS -

Prognostic benefit in ACS patients with heart failure
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Overall no cHF (n=4282) cHF (n=483)

Placebo 2.5mg bid 5mg bid

RRR 9.2%

RRR 29.8%

Mega JL, N Engl J Med. 2012 Jan 5;366(1):9-19.



Platelet inhibition after MI - mono/dual/triple?

individualized therapeutic concept

Balancing ischaemic versus 

bleeding risk: bleeding risk ↑ ?

platelet function guided 

adjustment of DAPT, 

Therapeutic Window?

Clinically / Genetic Risk 

Factors (Scores)

Biomarkers (hsTNT, hsCRP, 

other?)

1month 12 months indefinite??

ideal candidates: patients 

with low bleeding risk and 

high ischaemic risk

Vessel Disease in multiple 

locations, heart failure

ischemic risk ↓ ?

Dual (ASA + 

Prasugrel/Ticagrelor/Clopidogrel), 

Triple (ASA + Clopidogrel + 

Vorapaxar, ASA+Clopidogrel + 

low dose Rivaroxaban) 



Datenlage:

Die optimale Dauer der Tripletherapie nach DE-Stent Implantation ist unklar. Es muss abgewogen werden, da

 das Risiko einer Stentthrombose am höchsten ist in der Frühphase nach PCI

 das Blutungsrisiko abhängig ist von der Dauer und der Intensität der Antikoagulation

Triple Therapie - Datenlage, wenig Evidenz



Kombination OAK plus Plättchenhemmung:                   

EHRA Guidance

Lip GY, Eur Heart J. 2014 Dec 1;35(45):3155-79.



Einzige Empfehlung auf Klasse I Niveau: eine antithrombozytäre 

Therapie sollte mit einer oralen Antikoagulation bei AFIB 

CHA2DS2-Vasc Score >=2 kombiniert werden sollte  (Art der 

Kombination, Dauer der Kombination, DOAK versus VKA in 

Kombination mit APT —> keine klare Empfehlungen), meiste 

Empfehlungen LOE C: (Only consensus opinion of experts,case 

studies, or standard-of-care)

2014 ESC/EACTS Guidelines on myocardial revascularization: The Task Force on Myocardial Revascularization of the European Society of Cardiology (

http://www.ncbi.nlm.nih.gov/pubmed/25173339


WOEST: Duale Therapie (OAK + Clopidogrel) vs. Tripel- Therapie nach DE-Stentimplantation

Dewilde WJ et al., Lancet 2013

Eine erhöhte Rate ischämischer Ereignisse

unter dualer Therapie kann nicht aus-

geschlossen werden, da die Studie nicht dafür gepowert war.



37

Kleine unverblindete Studien müssen repliziert werden bevor sie die 

Routine ändern!

adaptiert nach Kaul, präsentiert auf dem TCT 2014 



38

Leon et al, NEJM 1998; 339: 1665

In WOEST wurde die PCI unter ASS + Clopidogrel 

durchgeführt, erst danach erfolgte die Umstellung auf 

Clopidogrel und Marcumar

Bedeutung der dualen Plättchenhemmung zur 

Vermeidung von frühen Stentthrombosen - Kombination 

einfache APT + OAK nicht ausreichend



Dauer der Therapie – ISAR TRIPLE 

TRIPLE Therapie über 6 Wochen hinaus keine Vorteil, jedoch mit 

zusätzlichem Blutungsrisiko behaftet

Fiedler....Sarafoff; presented at TCT 2014

ISAR-TRIPLE zeigt keine erhöhte Rate ischämischer Ereignisse unter dualer Therapie.

Verkürzte Tripletherapie auf 6 Wochen scheint sicher mit den modernen DE- Stents



2014 ESC/EACTS Guidelines on myocardial revascularization: The Task Force on Myocardial Revascularization of the European Society of Cardiology (

Indikation zur Kombination OAK + APT - Einfluß auf die Wahl 

des Stents (BMS versus DES)

http://www.ncbi.nlm.nih.gov/pubmed/25173339


Tripel-Therapie mit NOACs ist möglich, auch wenn noch wenig Daten 

vorliegen - ESC Guidance

Lip G, et al. Eur Heart J 2014



… Given the absence of new data from RCTs and 

the outcome data coming from ‘real-world’ registries,79,80 it appears 

questionable to consider the potential risk of MI as a criterion for 

selecting the most appropriate NOAC agent in a patient with non-

valvular AF. The available data do not suggest that there is a need to 

switch patients on dabigatran to one of the other NOACs in the event 

of an ACS developing in a patient with AF. …

Lip GY, Eur Heart J. 2014 Dec 1;35(45):3155-79.

Dabigatran und kardiovaskuläres Risiko - Stellungnahme                 

der EHRA



Kombination DOAK + antithrombozytäre Therapie bei 

Vorhofflimmern, verfügbare Studiendaten

Antiplatelet

Agents

ARISTOTLE

(Apixaban)

RELY

(Dabigatran)

ROCKET-AF

(Rivaroxaban)

ASA <  165 mg/d Ja < 100 mg/d

Clopidogrel Ja Ja Ja

Kombination Nein Ja Nein

Aspirin (%)

Prasugrel

Ticagrelor

31%

Nein

Nein

40%

Nein

Nein

36%

Nein

Nein

Granger et al, New Engl J Med 2009;361:1139-51; Connoly et al, New Engl J Med 2011;365:883-91,                                  

Patel et al., New Engl J Med 2011;365:981-92



Kombination OAK/DOAK + antithrombozytäre Therapie führt zu 

vermehrten Blutungen - RE-LY

Dans AL, et al., Circulation 2013;127:634-640.

Triple Therapie führt zum höchsten Risiko für Blutungen sowohl unter 

Dabigatran als auch Warfarin, aber das Risiko ist nicht höher mit 

Dabigatran (tendentiell eher niedriger)



Effekte von Dabigatran im Vgl zur VKA sind konsistent und unabhängig 

von Kombination mit einer antithrombozytären Therapie









Zusammenfassung - “TRIPLE” Therapie (OAK plus DAPT)

Eine duale antithrombozytäre Therapie in der frühen Phase nach (elektiver) Stentimplantation (d..h. ersten 4 

Wochen) scheint unumgänglich zur Vermeidung von frühen Stentthrombosen

Es ist pharmakologisch nicht plausibel, warum der günstige Effekt der DOAKs bezogen auf die 

Gesamtblutungsraten, nicht übertragbar bzw. nützlich ist in der Kombination mit der antithrombozytären 

Therapie (auch zur VKA in TRIPLE Therapie liegen keine Daten aus ausreichend gepowerten RCTs vor)

Laufende Studien evaluieren, ob duale Therapien aus Clopidogrel/neuere P2Y12 Inhibitor und oraler 

Antikoagulation mit DOAKs ausreichende Sicherheit und Effektivität bieten (Dabigatran: RE-DUAL, 

RIVAROXABAN: PIONEER, Edoxaban: EVOLVE-PCI, APIXABAN: 2x2 faktorielle Studie )

Wenn Kombination mit NOACS dann reduzierte Dosis zu bevorzugen (EHRA Guidance)

Die Triple Therapie sollte hier möglichst kurz (d.h. 4 Wochen, maximal 6 Monate nach ACS und niedrigem 

Blutungsrisiko) gehalten werden, keine Triple Kombination mit neueren P2Y12 Rezeptoranagonisten, dies gilt 

auch für DOAKs.

DES der neuen Generation sind auch bei Indikation zur OAK den BMS vorzuziehen.

Sarafoff N et al., J Am Coll Cardiol 2013

Für eine vierfach antithrombotische Therapie (3 fach Antiaggregation plus Antikoagulanz) gibt es derzeit keine 

ausreichende Evidenz insbesondere zur Sicherheit und diese sollte daher nicht angewendet werden



Triple-Therapie: ASS + Clopidogrel + OAK 

(Marcumar (INR 2-2,5) oder DOAK (Dabigatran 

110mg/2xtgl oder Rivaroxaban 15mg/1xtgl oder 

Apixaban 2,5mg/2xtgl,) entsprechend des 

vorhergehenden OAK***  



Vielen Dank für die Aufmerksamkeit


