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Patient With High INR 
Variability 



Hazards of Warfarin 

Budnitz DS. M Engl J Med 2011; 365: 2002-2012 



Thrombosis After Ceasing Warfarin 
Following GI Bleed 
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Witt DM. Arch Intern Med 2012; 172: 1484-91  

All p values < 0.001 



Rationale of a Replacement for 
Warfarin in NV-AF 

W is an effective agent for stroke prevention 
in NV-AF, however…. 

■  Pts find frequent INR monitoring difficult 
■  Phisicians are reluctant to use W due to 

the increased risk for bleeds 
■  The potential for improvement in bleeding 

and possibly stroke prevention was seen 
with more targeted NOAC therapy 





The net clinical benefit associated with a given 
therapeutic choice should guide this decision. 



Anticoagulation In Pts With Non-Valvular AF 
Annual Rates Of Major Hemorrhage with Warfarin 

Fuster V. ACC/AHA/ESC Practice Guidelines 2006 



Ann Intern Med. 2009; 151: 297-305. 
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AVERROES 
Primary Efficacy and Safety Outcome 

Connolly SJ. N Engl J Med 2011; 364: 806-17  



2011; 155: 579-586. 



Net Clinical Benefit for 
Warfarin and NOACs  

by CHA2DS2-VASc  
and HAS-BLED Score  

Banerjee A.  
Thrombosis Haemost  
2012; 107: 584-589 





Although Stroke Is Generally 
More Feared By Patients,  

There Is A Strong Bias 
Among Physician  

Not To Cause Harm 





!  Allocation to a NOACs significantly reduced the composite of 
stroke or systemic embolic events by 19% as compared to WRF  

!  The overall beneficial effect was mainly driven by a large reduction 
in haemorrhagic stroke  
(RR on combined data: 0.49, 95%CI: 0.38-0.64, P<0.0001) 

!  All-cause mortality was significantly reduced with NOACs vs. WRF  
(RR: 0.90, 95%CI: 0.85-0.95, P=0.0003),  
while ischemic stroke and myocardial infarction were not 



NOAC Intra-Cranial Haemorrage 

Outcome 
vs  
Warfarin 

RE-LY 
Dabigatran 
150 mg BID 

HR  
(95% CI) 

ROCKET-AF 
Rivaroxaban 
20 mg OD 

HR  
(95% CI) 

ARISTOTLE 
Apixaban 
5 mg BID 

HR  
(95% CI) 

ENGAGE-AF 
Edoxaban 
60 mg OD 

HR  
(95% CI) 

ICH 0.40 
(0.27-0.60) 

P<0.001 

0.87 
(0.47-0.93) 

P<0.02 

0.42 
(0.30-0.58) 

P<0.001 

0.47 
(0.34-0.63) 

P<0.001 



Stroke/Thromboembolism and Intracranial Hemorrhage  
in a Real-World AF Population  

The Complications of Atrial Fibrillation in the Bologna Area (CAFBO) Study. 

Palareti G. CHEST 2014 

!  20 pts with ICH 
median age 82 ys 

!  W 65%, ASA 30% 
!  95% in pts > 70 yrs 
!  85% occur with an INR in 

2.0-3.0 range 
!  45% in-H mortality 
!  17% major deficit 



ENGAGE-AF 
Fatal Bleeding 

Giuliano RP. ESC Annual Meeting, Barcelona 2014 (abstract) 



Intracerebral/Hemorragic Stroke and 
Mortality in SPAF 

■  ICH has a mortality rate of 40-50% 
■  Much worse than ischemic stroke, MI, GI bleed 

Chatterrjee S. JAMA Neurol 2013; 70: 1486-90  

NNT to prevent ICH vs Warfarin 



Risk of ICH in Pts with Chonic Cerebral 
Microbleeds on Gradient Echo MRI 

■  68% of spontaneous ICH 
■  Microbleeds increase the risk of Warfarin-associated ICH 12 fold 

Van Etten ES. Stroke 2014: 45; 2280-2285 



Reducing the Risk for ICH in SPAF 
Pts Receiving Anticoagulation Rx  

■  Assesses risk factors 
■  Aggressive risk factor reduction 
■  Do not add AP to anticoagulant unless pts 

has recently had a coronary stent deployed 
■  Switch from an AVK to a NAOC 



Ruff CT Lancet dec 2013 early on line pub modif  

Secondary Safety Outcomes 



Safety With NOACs 
What Does It Really Mean ? 

►  Ischemic stroke in AF is serious and devasting 
with a 24% 30-day mortality and severe 
disabling 

►  Intracranial haemorrage is even worse with a 
30-day mortality as high as 46% in pts on WRF 

►  Mortality associated with GI bleeding is lower 
 - upper GI   2,7% 
 - lower GI   2,9% 
 - unspecifed  3,6% 

Fang MC Stroke 2012; 43: 1795-99 
El Tawil AM. Worl J Gastroenterl 2012; 18: 1154-58 



- Poor outcome  
 (30-day mortality = 48.6%)  

- High cost  
(30% more than ischemic stroke) 



NOACs Bleeding 
Outcome 
vs  
Warfarin 

RE-LY 
Dabigatran 
150 mg BID 

HR  
(95% CI) 

ROCKET-AF 
Rivaroxaban 
20 mg OD 

HR  
(95% CI) 

ARISTOTLE 
Apixaban 
5 mg BID 

HR  
(95% CI) 

ENGAGE-AF 
Edoxaban 
60 mg OD 

HR  
(95% CI) 

GI 
Bleeding 

1.50 
(1.19-1.89) 

1.39 
(1.19-1.61) 

0.89 
(0.70-1.15) 

1.23 
(1.02-1.50) 

Major 
Bleeding 

0.93 
(0.81-1-07) 

1.04 
(0.90-1.20) 

0.69 
(0.60-0.80) 

0.80 
(0.71-0.91) 



NOACs in Clinical Practice 
Identifyng Pts with Increased Bleeding Risk 

■ Patient-related factors 
 - advanced age (≥80 ys) 
 - low body weight (≤60 Kg) 
 - renal impairment / fluctuation in renal function 
 - GI-related comorbidities 

■ Clinical Considerations 
 - examine creatinine clearance rates  
  (not just serum creatinine) 
 - use of antiplatelet Rx 

EHRA Practical GL. Europace 2013; 15: 625-651 



Factors Linked to Raised Plama 
Concentrations of NOACs  

Heidbuchel H. Europace 2015 



Heidbuchel H. Europace 2015 

EHRA Practical Guide Update Out Now ! 





Dose Selection in Aristotle 

Alexander JH. ESC Meeting, London 2015 



NOAC Real-Life Prescription Data  

Country 2.5mg 5mg 10mg 15mg 20mg 75mg 110mg 150mg
UNITED6STATES 24% 76% 6% 21% 73% 16% 0% 84%
JAPAN 58% 42% 55% 45% 0% 40% 60% 0%
GERMANY 41% 59% 4% 34% 61% 2% 61% 37%
CANADA 38% 62% 6% 26% 68% 1% 52% 47%
AUSTRALIA 39% 61% 2% 30% 68% 0% 63% 37%
UNITED6KINGDOM 42% 58% 6% 22% 71% 3% 51% 46%
SPAIN 37% 63% 5% 33% 63% 3% 60% 38%
FRANCE 46% 54% 0% 0% 0% 0% 0% 0%
BELGIUM 30% 70% 2% 42% 56% 0% 60% 40%
ITALY 35% 65% 2% 37% 61% 0% 63% 36%

Q462014Q462014

Apixaban Rivaroxaban Dabigatran
Q462014

An Unexpectedly High Proportion Of Prescriptions 
For Lower Dosages 

Alexander JH. Poster presentation at  ESC Aug/Sept 2015; London, UK 



US Department of Defense database mirrors the favourable 
dabigatran profile seen in RE-LY® and FDA Medicare data 

MORTALITY 

Warfarin 
D150 BID 

DoD*1 
Warfarin 
D150 & D75 BID 
combined 
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STROKE ISCHAEMIC  
STROKE ICH MAJOR 

BLEEDING MI 

HR: 0.64 
P<0.001 

HR: 0.73 
P=0.03 

HR: 0.76 
P=0.04 

HR: 0.84 
P=0.25 

RR: 0.41 
P<0.001 

HR: 0.49 
P=0.004 

RR: 0.94 
P=0.41 

HR: 0.87 
P=0.09 

RR: 1.27 
P=0.12 

HR: 0.64 
P=0.02 

RR: 0.88 
P=0.05 

HR: 0.64 
P<0.0001 

*Primary findings for dabigatran are based on analysis of 
both 75 mg and150 mg together without stratification by 
dose. 1. Villines et al. Presented at AHA 2014; 2. Connolly 
et al. NEJM 2009; 3. Connolly et al. NEJM 2010; 
4. Pradaxa®: EU SPC, 2014; 5. Connolly et al. NEJM 2014 

RE-LY®2–5 

In the USA, the licensed doses for Pradaxa® are: 150 mg BID and  
75 mg BID for the prevention of stroke and systemic embolism in 
adult patients with NVAF. In the EU, dabigatran 110 mg BID is 
indicated for certain patients, and was shown to be as effective vs 
VKA for prevention of stroke/SE. RE-LY® was a PROBE (prospective, 
randomized, open-label with blinded endpoint evaluation) study 



Major Bleeding Risk Among NVAF Pts Newly Initiated On 
Apixaban, Dabigatran, Rivaroxaban Or Warfarin  

A Real World Comparison 

Lip G.Y.H. ESC Meeting 2015; London, UK 

Retrospective analisys of Truven Marketscan Commercial and Medicare DB 
29.338 pts enrollmed from jan 01 to dec 31, 2013  
Adjusted for baseline differences in the treatment population 



Coleman CI. Curr Med Res Opin 2012; 28: 669-680 





Summary 
■  Appropriate AC is required to prevent TE events in 

pts with NV-AF while minimizing the risk for 
bleeding 

■  NOACs provide a similar level of protection from 
ischemic stroke as VKAs but are associated with a 
significant lower rate of intracranial bleeding 

■  Consider the advantage of NOACs when pts are 
appropriate, particularly recognizing the advantage 
with respect to reduction in brain hemorrhage and 
major bleeding 





Comparison Between Annualized Thromboembolic Risk 
Stratified by CHADS2 Risk Score and CHA2DS2-VASc Risk Score 



Atrial Fibrillation 
HAS-BLED Bleeding Risk Score 

A score ≥ 3 indicates “High Risk” and cautions 
and regular review of the pt is needed 



Intracranial Hemorrage 



NOACs Are Associated with Significant 
Fewer Intracranial Bleeds than Warfarin 



Major Bleeding in the NOACs 
SPAF Trial 



Major GI Bleeding  
in the NOAC SPAF Trials 



NOAC Rx 





Low-Dose NOACs Regimens 
The «Paradox» of Efficacy and Safety Outcome 

Ruff CT Lancet 2014 






