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Zulassungsstudien	
  der	
  NOAK	
  bei	
  VHF
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„Signifikanzen“	
  für	
  NOAK	
  vs.	
  Warfarin
Überblick	
  –	
  qualita]v,	
  Gesamtstudie

SSE
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An]koagulan]en	
  -­‐	
  November	
  2017

Post-OP 
VTE Proph

Int. VTE 
Proph.

VTE
Therapie ACS VH-

Flimmern
Klappen-

ersatz

VKA* + - + + + +
UFH** + - + + - -
NMH*** + + + + + -
Fondaparinux + + + + - -
Dabigatran + - + - + -
Rivaroxaban + - + + + -
Apixaban + - + - + -
Edoxaban - - + - + -
*Vitamin	
  K	
  Antagonist,	
  **unfrakHoniertes	
  Heparin,	
  ***niedermolekulares	
  Heparin
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Rivaroxaban 5.0 mg bid
± pantoprazole 40 mg od

ASA 100 mg od
± pantoprazole 40 mg od

Rivaroxaban 2.5 mg bid + ASA 100 mg od 
± pantoprazole 40 mg od

30-day
washout 
period*

Objec]ve:	
  efficacy	
  and	
  safety	
  of	
  rivaroxaban,	
  low-­‐dose	
  rivaroxaban	
  plus	
  ASA	
  or	
  ASA	
  alone	
  for	
  reducing	
  risk	
  of	
  MI,	
  
stroke	
  or	
  cardiovascular	
  death	
  in	
  CAD	
  or	
  PAD

30-day run-in,
ASA 100 mg

Final 
follow-up visit#

R

Final washout 
period visit

1:1:1

N~24,000

Popula]on:
Documented	
  CAD	
  or	
  PAD

Start:	
  Q2-­‐13
LPLV:	
  Q1-­‐18

Official	
  study	
  Htle:	
  A	
  Randomized	
  Controlled	
  Trial	
  of	
  Rivaroxaban	
  for	
  the	
  PrevenHon	
  of	
  Major	
  Cardiovascular	
  Events	
  in	
  PaHents	
  With	
  
Coronary	
  or	
  Peripheral	
  Artery	
  Disease	
  (COMPASS	
  -­‐	
  Cardiovascular	
  OutcoMes	
  for	
  People	
  Using	
  AnHcoagulaHon	
  StrategieS)

Indica]on:	
  CAD/PADShort	
  design:	
  Randomized,	
  double-­‐blind,	
  controlled	
  trial

*Patients treated according to local standard of care; #≤30 days of the required pre-specified number 
of events having occurred
www.clinicaltrials.gov/show/NCT01776424

COMPASS
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COMPASS
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Ischaemic Stroke

35%
Large Artery

Atherosclerosis

20%
Small Artery

Disease
“lacunes”

25%
Cryptogenic 15%

Recognized
Cardiogenic 

Embolism

5%
Unusual

(e.g. dissections,
arteritis)

Distribution of ischaemic stroke subtypes
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What is ESUS? 
A Case for a New Clinical Construct

Hart	
  RG	
  et	
  al,	
  Lancet	
  Neurol	
  2014;13:429–438
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Poten&al	
  causes	
  of	
  ESUS

Paradoxical	
  embolism	
  e.g.	
  PFO

Minor-­‐risk	
  potenGal	
  cardioembolic	
  
sources

Cancer
	
  associated

Paroxysmal	
  AF

Arteriogenic	
  emboli	
  e.g.	
  aorGc	
  arch	
  
plaques

1.	
  Hart	
  RG	
  et	
  al,	
  Lancet	
  Neurol	
  2014;13:429–438;	
  2.	
  The	
  ESPRIT	
  Study	
  Group	
  Lancet	
  2006;367:1665–1673;	
  
3.	
  CAPRIE	
  Steering	
  CommiUee.	
  Lancet	
  1996;348:1329–1339;	
  

ESUS
embolic stroke of unknown source 
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ESUS

Cardioembolic

Large-artery atherosclerotic

Lacunar

Undetermined other than ESUS
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ESUS:	
  5-­‐year	
  stroke	
  recurrence

Ntaios G et al. Stroke 2015
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CRYSTAL AF study 
AF detection after cryptogenic stroke 

Sanna T et al. N Engl J Med 2014
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VORHOFFLIMMERN & ACS & STENT

• Patient

• 78 Jahre

• Hypertonie

• Z.n. Magenblutung

• Hb 11,5 g/dl

• Chronisches Vorhofflimmern

• NSTEMI ACS 

• GFR 62 ml/min
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VORHOFFLIMMERN & ACS & STENT
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Labor
	
   GFR	
  68
	
   Hb	
  normal
	
   CK-­‐max	
  290	
  
	
   hs	
  Troponin	
  58

EKG
Diagnose
	
   NSTEMI
	
   GRACE	
  149
	
   CRUSADE	
  16
	
   HAS-­‐BLED	
  4

Geplante	
  Koronarangiografie

VORHOFFLIMMERN & ACS & STENT
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schwerwiegende	
  Blutungskomplika]onen
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Das Problem
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Das Problem - Die Lösung

An4koagula4on DAPT

Zerebrovaskuläre
ischämische	
  Ereignisse

Blutung BlutungStent
Thrombose
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20–30% of patients with AF and an
indication for continuous OAC have
coexisting CAD and therefore
may require PCI

An estimated 1–2 million
anticoagulated patients

in Europe are candidates for PCI procedures

Stenting requires follow-up treatment with antiplatelets, which puts anticoagulated 

patients at higher risk of bleeding

CAD; coronary artery disease; PCI, percutaneous coronary intervention 
Lip et al. Thromb Haemost 2010

AF & PCI
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Compared with patients without bleeding, patients who experience bleeding are more likely to die, not 
only early (in hospital) but also late (after discharge)

Background risk

Bleeding 

Shock Anaemia Transfusion Discontinuation of APT 

Ischaemia Inflammation Stent thrombosis 

Mortality

APT, antiplatelet therapy; PCI, percutaneous coronary intervention; Steg et al. Eur Heart J 2011

Blutungen erhöhen die Mortalität
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4.5% 
received DAPT

32% ASA alone

1.9% clopidogrel alone

RE-LY1

RE-LY is the only NOAC AF trial in which concomitant 
ASA + clopidogrel was not contraindicated1

0% 
DAPT not permitted

36% ASA alone

ROCKET-AF2

0% 
DAPT not permitted

31% ASA alone

1.9% clopidogrel alone

ARISTOTLE3 ENGAGE AF4

0% 
DAPT not permitted

29% ASA alone

2.3 % clopidogrel alone

ASA, acetylsalicylic acid; DAPT, dual antiplatelet therapy 
1. Dans AL et al. Circulation 2013; 2. Patel MR et al. N Engl J Med 2011; 
3. Granger CB et al. N Engl J Med 2011; 4. Giugliano RP et al. N Engl J Med 2013

NOACS - DAPT
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PIONEER
AF-PCI1

(rivaroxaban)
Parallel assignment

Complete

AUGUSTUS
ACS/PCI4

(apixaban)
2x2 factorial

Ongoing

ENTRUST-
AF-PCI5

(edoxaban)
Parallel assignment

Ongoing

RE-DUAL PCI2,3

(dabigatran)
Parallel assignment

Complete

*Patients receiving OAC + antiplatelet
1. Gibson et al. N Engl J Med 2016; 2. Cannon et al. Clin Cardiol 2016; 3. ClinicalTrials.gov: NCT02164864; 
4. ClinicalTrials.gov: NCT02415400; 5. ClinicalTrials.gov: NCT02866175

PCI - NOACS - APT

ESC	
  2017
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Evidenz für duale Therapie

1.	
  PIONEER	
  AF	
  2016

2.	
  RE-­‐DUAL	
  PCI	
  2017
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• 2100 patients 
with AF + 
coronary 
stenting

• No prior 
stroke/TIA, GI 
bleeding, Hb 
<10, CrCl <30

RA
N
D
O
M
IZ
E

After 
Sheath

removal

≤72 
hours

Rivaroxaban 15 mg qd
Clopidogrel (Ticagrelor 4%, Prasugrel 1%) 

Rivaroxaban 2.5 mg bid
Clopidogrel 75 mg
Aspirin 75-100 mg 

VKA (target INR 2.0-3.0)
Clopidogrel 75 mg
Aspirin 75-100 mg 

1 (16%), 6 (35%) or 12 (49%) months
Pre randomization MD choice

1 (16%), 6 (35%) or 12 (49%) months
Pre randomization MD choice

Rivaroxaban 15 mg QD
Aspirin 75-100 mg

VKA (target INR 2.0-3.0)
Aspirin 75-100 mg

End of 12 month 
treatment

WOEST
Like

ATLAS
Like

Triple
Therapy

• Primary endpoint: TIMI major + minor + bleeding requiring medical attention

• Secondary endpoint: CV death, MI, and stroke

 
Gibson CM et al. N Engl J Med 2016; Gibson CM et al. Circulation 2016

PIONEER AF-PCI
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Composite of bleeding events*

Group 3
26.7%

Group 2
18.0%

Group 1
16.8%
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Group 1 vs 2: HR: 0.59; 95% CI: 0.47–0.76); P<0.001
Group 2 vs 3: HR: 0.63; 95% CI: 0.50–0.80; P<0.001

*Composite of major bleeding or minor bleeding according to TIMI criteria or bleeding requiring medical attention;
†Trial not powered to definitively establish superiority or noninferiority. TIMI, Thrombolysis in Myocardial Infarction;
Gibson et al. N Engl J Med 2016

PIONEER AF-PCI
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R

Randomization
≤120 hours
post-PCI*

6-month minimum treatment duration,
maximum treatment duration 30 months

(mean follow-up ~14 months)

Patients with AF 
undergoing PCI 

with stenting

Dabigatran 150 mg BID + P2Y12 inhibitor

Dabigatran 110 mg BID + P2Y12 inhibitor

Warfarin (INR 2.0–3.0) + P2Y12 inhibitor + ASA†

N=2725

Primary endpoint: 
ISTH major or 
CRNM bleeding

*Study drug should be administered 6 hours after sheath removal and no later than ≤120 hrs post-PCI (≤72 hrs is preferable). 
PROBE, prospective, randomized, open, blinded end-point; R, randomization; BMS, bare metal stent; DES, drug-eluting stent. 
ClinicalTrials.gov: NCT02164864; Cannon et al. Clin Cardiol 2016; Cannon et al. N Engl J Med 2017

RE-DUAL PCI
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Warfarin
triple therapy

Dabigatran 110 mg 
dual therapy

HR: 0.52 (95% CI: 0.42–0.63)
Non-inferiority P<0.0001

P<0.0001
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0

Dabigatran 150 mg 
dual therapy

Warfarin
triple therapy

HR: 0.72 (95% CI: 0.58–0.88)
Non-inferiority P<0.0001

P=0.002

For the dabigatran 150 mg vs warfarin comparison, elderly patients outside the USA (≥80 years) and Japan (≥70 years) are 
excluded. Full analysis set presented
CRNMBE, clinically relevant non-major bleeding event; ISTH, International Society on Thrombosis and Haemostasis;
Cannon et al. N Engl J Med 2017

RE-DUAL PCI
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“If a NOAC is used, 
the LOWEST TESTED DOSE for stroke prevention should be used

 in combination therapy”:

Dabigatran 110 mg twice a day (n = 6015, RE-LY)

Edoxaban 30 mg once a day (n = 7034, ENGAGE AF)

Apixaban 2.5 mg twice a day (n = 428, ARISTOTLE)

Rivaroxaban 15 mg once a day (n = 1474, ROCKET AF)

NOACS - Dosis
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Should be avoided (no data available), 

UNLESS there is a clear need for these agents 

(e.g. stent thrombosis on dual/triple therapy with clopidogrel) 

Kirchhof P et al. Eur Heart J 2016

Ticagrelor - Prasugrel
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Stent Thrombose
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Wenaweser	
  P	
  et	
  al.	
  Eur	
  Heart	
  J	
  2005;26:1180-­‐7

Stent Thrombose

Mittwoch, 22. November 2017



Mittwoch, 22. November 2017



Mittwoch, 22. November 2017



Mittwoch, 22. November 2017



Mittwoch, 22. November 2017



Mittwoch, 22. November 2017



Mittwoch, 22. November 2017

http://www.aspirin-billig-online.de/
http://www.aspirin-billig-online.de/


An&platelet	
  Therapy	
  in	
  ACS

0

27,0

54,0

81,0

108,0

APTC CURE TRITON-TIMI 38
Single	
  
An]platelet	
  Rx

Dual	
  
An]platelet	
  Rx

Higher	
  
IPA

ASA
ASA	
  +	
  Clopidogrel

ASA	
  +	
  
Prasugrel

-­‐	
  22%

-­‐	
  20%

-­‐	
  19%

+	
  60% +	
  38% +	
  32%

Reduc]on
	
  in
Ischemic
Events

Increase
in	
  
Major	
  
Bleeds
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GP	
  =	
  glycoprotein;	
  PAR	
  =	
  protease-­‐acHvated	
  receptor;	
  TP	
  =	
  thromboxane	
  A2	
  /	
  prostaglandin	
  H2.
Storey	
  RF.	
  Curr	
  Pharm	
  Des.	
  2006;12:1255-­‐1259.

Thromboxane
A

2

5HT

P2Y 12

ADP ADPADP

5HT

PLATELET
ACTIVATION

P2Y 1
5HT 2A

PAR-­‐1

PAR-­‐4

Dense
granule
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Shape
change
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IIb
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3
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3
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Aggrega&on

Amplifica)on
Alpha
granule

Coagula&on	
  factors
Inflammatory	
  mediators

TP α

Coagula&on

GPVI

Collagen

ATPATP

P2X 1

ASPIRIN

x TICLOPIDINE
CLOPIDOGREL
PRASUGREL

ACTIVE	
  
METABOLITE

x TICAGRELOR	
  
CANGRELOR
ELINOGREL

GP	
  IIb/IIIa	
  ANTAGONISTS

xx

SCH 530348
E5555

x

TERUTROBAN

x

HEPARINS
FONDAPARINUX
BIVALIRUDIN
RIVAROXABAN
APIXABAN
DABIGATRAN

Thrombin
x

Plä;cheninhibitoren
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Stent	
  Choice	
  in
HBR	
  PaHents

Applicability	
  to
Other	
  DES

HBR	
  PaHents
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DES	
  on	
  Endothelialisa4on	
  -­‐	
  “stent-­‐coverage”

“At	
  pathology,	
  CoCr-­‐EES	
  revealed	
  less	
  inflamma:on	
  and	
  greater	
  strut	
  coverage	
  when	
  compared	
  to	
  1st	
  Gen	
  
DES,	
  while	
  maintaining	
  similar	
  efficacy	
  in	
  reducing	
  neoin:mal	
  growth.	
  Specifically,	
  in	
  small	
  vessel	
  disease,	
  
CoCr-­‐EES	
  have	
  been	
  shown	
  to	
  be	
  less	
  thrombogenic	
  compared	
  to	
  1st	
  Gen	
  DES.”
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DAPT Positionspapier 2017
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DAPT Positionspapier 2017
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VORHOFFLIMMERN & ACS & STENT

• Patient

• 78 Jahre

• Hypertonie

• Z.n. Magenblutung

• Hb 11,5 g/dl

• Chronisches Vorhofflimmern

• NSTEMI ACS 

• GFR 62 ml/min
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VORHOFFLIMMERN & ACS & STENT
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VORHOFFLIMMERN & ACS & STENT

• Woche 1-4 

• ASS 100 mg 0/1/0

• Clopidogrel 75 mg 1/0/0

• Rivaroxaban 15 mg 0/0/1

• Monat 2-12 

• Clopidogrel 75 mg 1/0/0

• Rivaroxaban 15 mg 0/0/1

• Nach einem Jahr

• Rivaroxaban 20 mg 0/0/1
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