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ENGAGE AF-TIMI 48

ARISTOTLE

ROCKET AF

RE-LY

Combined

Favors NOAC Favors Warfarin

0.88 (0.75 - 1.02)

0.80 (0.67 - 0.95)

0.88 (0.75 - 1.03)

0.66 (0.53 - 0.82)

0.81 (0.73 - 0.91)

Risk Ratio (95% CI)

p=<0.0001

0.5 1 2

All NOACS: Stroke or SEE

[Random Effects Model]

N=58,541

Heterogeneity p=0.13

[60 mg]

[150 mg]

Ruff CT. Lancet 2014;383:955-962



ARISTOTLE

ROCKET AF

Combined

Favors NOAC Favors Warfarin

Risk Ratio (95% CI)

0.80 (0.71 - 0.90)

0.71 (0.61 - 0.81)

1.03 (0.90 - 1.18)

0.94 (0.82 - 1.07)

0.86 (0.73 - 1.00)

0.5 1 2

All NOACS: Major Bleeding

[Random Effects Model]

N=58,498
p=0.06

Heterogeneity p=0.001

RE-LY
[150 mg]

ENGAGE AF-TIMI 48
[60 mg]

Ruff CT. Lancet 2014;383:955-962



SPAF		trials

design

2	doses yes no

median	f/u	(m) 24 23

dosing

w/	of	consent 2.3%

class a-IIa a-Xa

ENGAGE-AF*ARISTOTLE

median TTR 64%**

no yes

RE-LY ROCKET-AF*

a-Xa a-Xa

open d-blind d-blind d-blind

bid qd bid qd

drug dabigatran rivaroxaban apixaban edoxaban

8.7%

58%

22

1.1%

66%

The	4	SPAF	Trials	with	NOACs

n 18,113 14,264 18,201 21,150

*		CHADS2	 ≥	2	only

34

0.9%

68%

*	*	mean	TTR



STROKE OR SYSTEMICEMBOLISM

ENGAGE AF TIMI-48. N Engl J Med 2013:369:2093-2104





Major	Bleeding

ENGAGE AF TIMI-48. N Engl J Med 2013:369:2093-2104





Edoxaban	blood levels and	events in	ENGAGE

Ruff CT.	Lancet	2015;385:2288-2295



Clot

Intrinsic pathway Extrinsic pathway

TF

Ca2+

Xa X

II

IX

XI

XII XIIa

FibrinFibrinogen

Xa
Va

PL
Ca2+

IIa

VIIXIa VIIa

VIIIa
Ca2+

PL

IXa

Adapted from Brouwer MA, Verheugt FWA. Circulation 2002;105:1270-1274

oral direct Xa blocker
oral direct IIa blocker

direct inhibition 
by NOACSs

formation
inhibited by VKA



Verheugt FWA, Granger CB. Lancet 2015;386:303-310



Cardioversion



ENSURE-AF

Lancet	2016;388:1995-2003	



ENSURE-AF
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ENSURE-AF
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PCI



Locations of TIMI bleeding: Worst bleeding per patient 
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Secondary Endpoint
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Death MI TVR Stroke ST

Double
therapy group
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MI=any myocardial infarction; TVR= target vessel revascularisation (PCI + CABG); ST= stent thrombosis
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Kaplan-Meier	Estimates	of	First	Occurrence	
of	Clinically	Significant	Bleeding	Events
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Kaplan-Meier	Estimates	of	First	
Occurrence	of	CV	Death,	MI	or	Stroke
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Antidotes



Pharmacodynamics of	Idarucizumab in	REVERSE-AD

N	Engl	 J	Med	2015;373:511-520

n	=51 n	=39



Andexanet Alfa:
Recombinant, Modified Version of Human Factor Xa

► Acts as a fXa decoy and retains high affinity for all direct inhibitors of fXa
► Retains high affinity for ATIII-dependent fXa inhibitors (LMWH, fondaparinux)

S S

GLA

S419

A419

GLA domain 
removed to prevent 
anticoagulant effect

N-terminal residues 
retained  to reduce 

immunogenicity

Catalytic	Domain
Activity eliminated to 

prevent thrombin 
generation

fXa	Inhibitor
High affinity 

retained

Lu G. Nat Med 2013;19:446-451



ANNEXA.	N	Engl	 J	Med	2015;373:2413-2424

Andexanet	Alfa	in	Oral	anti-Xa Reversal



Andexanet	Alfa	in	Bleeding	on	Oral	anti-Xa

ANNEXA-IV.	N	Engl	J	Med	2016;375:1131-1141



NOACs	are	more	effective	and	safer	than	VKA	in	SPAF

In	particular,	60	mg	edoxaban	once-daily	with	patient-specific	
dose-reduction	to	30	mg	is	more	effective	and	safer	than well-
managed	warfarin	(median	TTR	68%)		for	SPAF

NOACs	are	also	effective	and	safe	under	special	
circumstances:	 in	cardioversion and	PCI.	Furthermore,	there	
are	antidotes available	in	case	of	bleeding	and	urgent	surgery

New	Advances	in	Anticoagulation
Conclusions


