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What is the prevalence of AF?

u Probably closer to 2% as AF may long remain undiagnosed (silent AF)
u 0.1–14% of the general population all over the world
u 3 to 6% of acute medical admissions have AF

2

Prevalence: 1–2% of the general population, 
i.e.  >6 million Europeans1

1. Camm et al. Eur Heart J 2010;31:2369–429.
2. Lip et al. Chest 2012;e-published March 29, doi:10.1378/chest.11-2888.
3. Lip et al. Lancet 2012;379:648–61. 
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Non-Valvular Atrial Fibrillation
An EPIDEMIC?

uAffects 1-1.5% of population in developed world
uLifetime risk in men & women >40 is 1 in 4
uPrevalence

– 0.5% age 0-59
– 9.0% age >80

uCurrently 2.5 million adults in U.S.

3000838-5

Savelieva:  J Intern Med 250, 2001
Go:  JAMA 285, 2001, Miyasaka:  Circ 114, 2006

NVAF: Incidence of AF is predicted to rise 
An EPIDEMIC?

3000838-6
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of adults with AF in 

the United States by 20503

13% in the last two decades1

Estimated to at least double in the next 
50 years as the population ages1,2



11/13/15

3

AF, a high cost to society

The presence of AF independently increases the risk of 
mortality and morbidity due to:

uStroke and thromboembolism1

uCongestive heart failure1

u Impaired quality of life2

5

High health-care cost 
and public health 

burden1

Direct cost of AF represented 0.9–2.4% of the UK health-care budget in 
2000 and had almost doubled over the previous 5 years.3

1. Lip et al. Lancet 2012;379:648–61.
2. Thrall et al. Am J Med 2006;119:448.e1–e19.
3. Wolowacz et al. Europace 2012;13:1375–85. 

0

5

10

15

20

25

30

35

50-59 60-69 70-79 80-89

Non-Valvular Atrial Fibrillation

3000838-7

%

Percent of Total Strokes
Attributable to Atrial Fibrillation
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• 500,000 strokes/year in U.S.
• Up to 20% of ischemic strokes occur in patients 

with atrial fibrillation
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AF confers an increased thromboembolic risk, 
notably in the brain

uAF confers a near 5-fold risk of stroke1

uIt is estimated that 20% of all strokes
are caused by AF2

uAF is often asymptomatic3

uThe absence of symptoms 
eg palpitations, does not imply 
a lower risk of thromboembolism3

7

1. Wolf et al. Stroke 1991;22:983–8.
2. Friedman et al. Circulation 1968;38:533–41.
3. Flaker et al. Am Heart J 2005;149:657–63.

uHow to recognise it

uHow to treat rhythm

uHow to prevent thromboembolism

AF : challenges 
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uLook particularly hard in patients with TIA/Stroke
uSymptoms that are sustained >few min, even if very 

intermittent/infrequent

u24h tape
u7 day cardiac monitor (R test, Spider etc.)
uImplantable loop recorder – Reveal, Confirm
uInjectable implantable cardiac monitor
uApps

How to recognise/find AF

Implantable loop recorder (ILR)
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Implantable loop recorder - download

Injectable loop recorder
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Alivecor

uThromboprophylaxis

uRhythm/rate management
• Rate vs. Rhythm

How to treat AF
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uAim for rhythm control in MAJORITY i.e. maintain SR

uExceptions: 
• elderly asymptomatic, or
• Asymptomatic esp. permanent AF with preserved LV 

function

Rate vs. Rhythm control

uAim for rhythm control in MAJORITY i.e. maintain SR
uExceptions: accept rate control
• Beta blockers: bisoprolol, atenolol / or Calcium channel 

blocker
• Digoxin

u NB caution: many patients do not notice that they 
have gone into AF, but feel MUCH better when SR 
restored

u REMEMBER CARDIOVERSION as a therapeutic trial 
(NOT as a treatment)

Rate vs. Rhythm control
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uFrequency/duration of symptoms

u? Pill in the pocket
uE.g. flecainide, bisoprolol

uRegular medication with top up.

uE.g. bisoprolol (limited efficacy)
uAdd in/substitute with flecainide (better efficacy)

uNB cautions with flecainide

Rhythm control

uAnyone symptomatic with Paroxysmal AF 
• 1st or 2nd line treatment

uAnyone symptomatic with persistent AF despite good 
rate control (feels better in SR)

uAnyone with symptoms with persistent AF with 
impaired LV function

Whom to refer for AF ablation
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uRestoration of SR
uFreedom from AAD
u Improvement in symptoms (vastly superior to AAD)
uReduces the chance of progression to persistent AF
u Improves cardiac function and functional status in HF
uReduces risk of stroke (large non-randomised studies)
uReduces risk of dementia (large non-randomised studies)

Benefits of AF ablation

u Paroxysmal 
• 75% maintain SR at 1 year (PAF, off drugs)->90% on drugs
• 60% maintain SR at 5 years
• Repeat procedure SR 90% at 1 year
• Repeat procedure SR 80% at 5 years

u Persistent
• 60% maintain SR at 1 year (PAF, off drugs)->70% on drugs
• 40% maintain SR at 5 years
• Repeat procedure(s) SR 85% at 1 year
• Repeat procedure(s) SR 80% at 5 years

Outcome of ablation
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u Risks of AAD
u Risk of TTE/Stroke/Major bleeding

• Remains despite thromboprophylaxis at 1-1.5% per annum
u Risk of progression to persistent arrhythmia

Risks
u Risks of procedure (mortality <0.1%, cardiac surgery 0.2%, Stroke/TIA 0.5%)
u Need for repeat procedures esp. with longer term follow up

Risk of acceptance of AF

uNothing
uAspirin
uWarfarin/VKA
uNOAC
uLAA closure device

THROMBOPROPHYLAXIS OF STROKE
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ESC GUIDELINES

2012 focused update of the ESC Guidelines
for the management of atrial fibrillation
An update of the 2010 ESC Guidelines for the management
of atrial fibrillation
Developed with the special contribution of the European Heart
Rhythm Association

Authors/Task Force Members: A. John Camm (Chairperson) (UK)*,
Gregory Y.H. Lip (UK), Raffaele De Caterina (Italy), Irene Savelieva (UK),
Dan Atar (Norway), Stefan H. Hohnloser (Germany), Gerhard Hindricks (Germany),
Paulus Kirchhof (UK)

ESC Committee for Practice Guidelines (CPG): Jeroen J. Bax (CPG Chairperson) (The Netherlands),
Helmut Baumgartner (Germany), Claudio Ceconi (Italy), Veronica Dean (France), Christi Deaton (UK),
Robert Fagard (Belgium), Christian Funck-Brentano (France), David Hasdai (Israel), Arno Hoes (The Netherlands),
Paulus Kirchhof (Germany/UK), Juhani Knuuti (Finland), Philippe Kolh (Belgium), Theresa McDonagh (UK),
Cyril Moulin (France), Bogdan A. Popescu (Romania), Željko Reiner (Croatia), Udo Sechtem (Germany),
Per Anton Sirnes (Norway), Michal Tendera (Poland), Adam Torbicki (Poland), Alec Vahanian (France),
Stephan Windecker (Switzerland)

Document Reviewers: Panos Vardas (Review Coordinator) (Greece), Nawwar Al-Attar (France),
Ottavio Alfieri† (Italy), Annalisa Angelini (Italy), Carina Blömstrom-Lundqvist (Sweden), Paolo Colonna (Italy),
Johan De Sutter (Belgium), Sabine Ernst (UK), Andreas Goette (Germany), Bulent Gorenek (Turkey),
Robert Hatala (Slovak Republic), Hein Heidbüchel (Belgium), Magnus Heldal (Norway), Steen Dalby Kristensen
(Denmark), Philippe Kolh† (Belgium), Jean-Yves Le Heuzey (France), Hercules Mavrakis (Greece), Lluı́s Mont
(Spain), Pasquale Perrone Filardi (Italy), Piotr Ponikowski (Poland), Bernard Prendergast (UK), Frans H. Rutten
(The Netherlands), Ulrich Schotten (The Netherlands), Isabelle C. Van Gelder (The Netherlands),
Freek W.A. Verheugt (The Netherlands)

The disclosure forms of the authors and reviewers are available on the ESC website www.escardio.org/guidelines

† Representing the European Association for Cardio-Thoracic Surgery (EACTS).
Other ESC entities having participated in the development of this document:.
Associations: European Association of Echocardiography (EAE), European Association for Cardiovascular Prevention and Rehabilitation (EAPCR), Heart Failure Association (HFA).
Councils: Council for Cardiology Practice, Council on Primary Cardiovascular Care.
Working Groups: Acute Cardiac Care, Cardiovascular Surgery, Development, Anatomy and Pathology, Nuclear Cardiology and Cardiac Computed Tomography, Pharmacology and
Drug Therapy, Thrombosis, Valvular Heart Disease.
The content of these European Society of Cardiology (ESC) Guidelines has been published for personal and educational use only. No commercial use is authorized. No part of the
ESC Guidelines may be translated or reproduced in any form without written permission from the ESC. Permission can be obtained upon submission of a written request to Oxford
University Press, the publisher of the European Heart Journal and the party authorized to handle such permissions on behalf of the ESC.

* Corresponding authors: A. John Camm, Division of Clinical Sciences, St.George’s University of London, Cranmer Terrace, London SW17 0RE, United Kingdom.
Tel.: +44 20 8725 3414. Fax: +44 20 8725 3416, Email: jcamm@sgul.ac.uk

Disclaimer. The ESC Guidelines represent the views of the ESC and were arrived at after careful consideration of the available evidence at the time they were written. Health
professionals are encouraged to take them fully into account when exercising their clinical judgement. The Guidelines do not, however, override the individual responsibility of
health professionals to make appropriate decisions in the circumstances of the individual patients, in consultation with that patient and, where appropriate and necessary, the
patient’s guardian or carer. It is also the health professional’s responsibility to verify the rules and regulations applicable to drugs and devices at the time of prescription.

& The European Society of Cardiology 2012. All rights reserved. For permissions please email: journals.permissions@oup.com

European Heart Journal (2012) 33, 2719–2747
doi:10.1093/eurheartj/ehs253

Refinement of stroke assessment in 
relatively low risk groups

Camm AJ, Kirchhof P, Lip GY, et al., Guidelines for the management of atrial fibrillation (ESC), Eur Heart J, 2010;31:2369–429. 
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Patients 
(%)4

~22%

~27%

~33%

~18%

Low CHADS2 index is NOT benign

CHADS2 criteria Score

Congestive HF 1

Hypertension 1

Age ≥ 75 year 1

Diabetes 1

Stroke or TIA 
(previous history) 2

Sum

*Adjusted stroke rate = expected stroke rate per 100 patient-years 
from exponential survival model, assuming ASA not taken

CHADS2
Adjusted stroke 
rate* (95% CI)

6 18.2 
(10.5–27.4)

5 12.5 
(8.2–17.5)

4 8.5 
(6.3–11.1)

3 5.9 
(4.6–7.3)

2 4.0 
(3.1–5.1)

1 2.8 
(2.0–3.8)

0 1.9 
(1.2–3.0)

~50% with 
CHADS2

0 or 1

1. Gage et al. JAMA 2001;285:2864–70.
2. Gage et al. Circulation 2004;110:2287–92.

3. Camm et al. Eur Heart J 2010;31:2369–429.
4. Nieuwlaat et al. Eur Heart J 2006;27:3018–26.

25

Score Risk Considerations
0 Low Aspirin daily or no antithrombotic therapy

Preferred: No antithrombotic therapy
1 Moderate

Oral anticoagulant or Aspirin daily

Preferred: Oral anticoagulant therapy

2 or more Moderate / High Oral anticoagulant therapy

CHA2DS2 - VASc Risk Scoring for AF patients and 
Thromboprophylaxis Guidelines (ESC)1

1. Camm et al,2010
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Valvular AF

<65 years and lone AF (including female)

Assess risk of stroke                      
(CHA2DS2-VASc score)

0 1 >2

Oral anticoagulant therapy

Assess bleeding risk   (HAS-BLED score)            
Consider patient values and preferences

NOAC VKA

No antithrombotic therapy

Yes

Yes

No 

No (i.e. non-valvular AF)

Atrial fibrillation

Best option                

Alternative option

Adapted from: Camm et al. Eu Heart J August 2012

Choice of anticoagulant in AF: ESC Guidelines 2012

Oral anti-coagulation: benefit–risk improves with 
increasing age

Singer DE et al. Ann Intern Med 2009;151:297–305

Net clinical benefit: events prevented per 100 person-years1

1.00

Better with warfarinWorse with warfarin

A
ge

, y
ea

rs

2.34
3.301.29≥85

1.400.4475–84

0.11
0.40–0.3765–74

–0.25
0.08–0.65<65

–1 –0.5 0.5 1 1.5 2 2.5 3 3.50
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VKAs have a narrow therapeutic window

29

5.0 6.0 8.01.0 2.0 3.0 4.0 7.0
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bleeding
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International normalized ratio

Data on bleeding and stroke risk support 
recommendation for narrow INR target 
range of 2.0–3.0

Adjusted odds ratios for ischaemic stroke and intracranial 
bleeding in relation to intensity of anticoagulation

Target 
INR

Adapted from Wann et al. Circulation 2011;123;e269-e367

Poor INR control increases the risk of stroke in real-
world practice
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Stroke survival in 37,907 AF patients  – UK General Practice Research Database  (27,458 
warfarin users and 10,449 not treated with an antithrombotic) 

Adapted from Gallagher et al. Thromb Haemost 2011;106:968–77.
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Drug and food interactions with warfarin

Traditional anticoagulants: drawbacks
u Oral VKAs2

• Narrow therapeutic window
• Many patients have reduced time in therapeutic range (TTR)
• Slow onset of action
• Interaction with food and drugs
• Frequent monitoring and dose adjustment required

u Novel oral anticoagulants (NOAC) developed to overcome these 
limitations:
• Rivaroxaban, Apixaban and Dabigatran are orally active antithrombotic agents. 
• Rivaroxaban and Apixaban are oral direct factor Xa inhibitors.
• Dabigatran is a direct thrombin inhibitor.

1. Hirsh J et al. Chest 2008;133;141S–159S; 2. Ansell J et al. Chest 2008;133;160S–198S
1. Hirsh J et al. Chest 2008;133;141S–159S
2. Ansell J et al. Chest 2008;133;160S–198S
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EVIDENCE BASE
Novel Oral Anticoagulants (NOACs)

Comparisons: 3 NOACs licensed for NVAF

DABIGATRAN
u NICE issued a Technology 

Appraisal (TA 249) March 2012.

u Dabigatran recommended as an 
option for the prevention of stroke 
and systemic embolism in NVAF 
with one or more of the following risk 
factors: 

u previous stroke, TIA or systemic 
embolism 

u LVEF below 40% 
u symptomatic heart failure NYHA 

class 2 or above
u age 75 years or older
u age 65 years or older with one of the 

following: diabetes mellitus, coronary 
artery disease or hypertension.

RIVAROXABAN
u NICE issued a Technology 

Appraisal (TA 256) May 
2012.

u Rivaroxaban recommended 
as an option for the 
prevention of stroke and 
systemic embolism in  NVAF 
with one or more risk factors 
such as: 

u Congestive heart failure
u Hypertension
u Age 75 years or older
u Diabetes mellitus,
u Prior stroke or TIA

u NICE issued a Technology 
Appraisal (TA 275) Feb 
2013.

u Apixaban recommended for 
the prevention of stroke and 
systemic embolism in NVAF, 
with one or more risk factors, 
such as

uPrior stroke or TIA

uAge ≥75 years 

uHypertension 

uDiabetes mellitus 

uSymptomatic heart failure 
(NYHA Class ≥II)

APIXABAN
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Coagulation pathway

VKA VKA

Inactive Factor

Active Factor

Transformation

Catalysis

X IX

IXa

Thrombin

Xa

Fibrinogen Fibrin

Prothrombin

VIITF VIIa

Initiation

Propagation VKA

Direct Factor Xa inhibition
Apixaban, Rivaroxaban

Direct Factor IIa inhibition
Dabigatran

II

IIa

Spyropoulos AC et al. Expert Opin Investig Drugs 2007;16:431–440 (adapted from)

NOAC: Comparing properties with Warfarin in SPAF

Once 
daily

No Food 
Interactions

Predictable 
response

No routine 
coagulation 
monitoring

Fixed 
dosing

Wide 
therapeutic 

window

Easily 
Adaptable for 
compliance 

aids

OPTIMAL1 ü ü ü ü ü ü ü

Warfarin1,2 ü

NOAC3

X1 
or 
x2

ü
Taken with 

food
ü ü ü ü ü

Rapid onset 2-4h
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Clinical pharmacology of various novel oral 
anticoagulants

Apixaban1.2 Rivaroxaban1.3 Dabigatran1.4

Mechanism	of	action Direct	 factor	Xa	inhibitor Direct	 factor	Xa	inhibitor Direct	 thrombin	inhibitor

Oral	bioavailability ~50% 80–100% ~6.5%

Pro-drug No No Yes

Food	effect No
Yes

(20	mg	and	15	mg		doses	
taken	with	food)

No

Renal	clearance ~27% ~33	%	* 85%

Dialysis Not	recommended Not	dialysable Dialysable

Mean	half-life	(t1/2) ~12	h 5–13	h 12–14	h	(patients

Tmax 3–4	h 2–4	h 0.5–2	h	

37

The information in this table is based on the SmPC for apixaban, rivaroxaban and dabigatran. Please refer to the SmPC for 
further information. 

direct renal excretion as unchanged active substance

1. Ansell J. Hematology Am Soc Hematol Educ Program 2010:221–8. 
2. Apixaban SPC December 2012. Available at  http://www.medicines.org.uk/EMC /med icine /27220/SPC/El iquis+5+ mg+fi lm-
coated+tablets/ .

3. Rivaroxaban, SmPC 2012. 
4. Dabigatran, SmPC 2012.

uRivaroxaban - ROCKET AF

uDabigatran - RE-LY

uApixaban - ARISTOTLE

Clinical Trials of NOACs in prevention of stroke and 
systemic embolism in NVAF
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ARISTOTLE: Primary efficacy outcome - apixaban was superior to 
warfarin in preventing stroke or systemic embolism 

D 39

Pa
tie

nt
s 

w
ith

 e
ve

nt
 (

%
)

Apixaban

Warfarin

No. at risk
Apixaban 9,120 8,726 8,440 6,051 3,464 1,754
Warfarin 9,081 8,620 8,301 5,972 3,405 1,768

0 6 12 18 24 30
0

1

2

3

4

HR 0.79 (95% CI: 0.66–0.95) 
p<0.001 for non-inferiority
p=0.01 for superiority 

21% RRR
0.33% ARR

Adapted fromGranger et al. N Engl J Med 2011;365:981–92.

Months

Pa
tie

nt
s 

w
ith

 e
ve

nt
 (%

)

No. at risk
Apixaban 9,088 8,103 7,564 5,365 3,048 1,515
Warfarin 9,052 7,910 7,335 5,196 2,956 1,491

Pa
tie

nt
s 

w
ith

 e
ve

nt
 (

%
)

Months
0 6 12 18 24 30

0

2

4

6

8

Apixaban

Warfarin

ARISTOTLE primary safety outcome: apixaban significantly reduced 
the risk of major bleeding* vs. warfarin 

D 40

* Major bleeding was defined according to ISTH criteria 

31% RRR
0.96% ARR

HR 0.69 (95% CI: 0.60–0.80); 
p<0.001 

Adapted fromGranger et al. N Engl J Med 2011;365:981–92.
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ARISTOTLE: main efficacy outcomes 

Outcome
Apixaban
(n=9,120)

Event rate (%/yr)

Warfarin
(n=9,081)

Event rate (%/yr)
HR (95% CI) P value

Primary efficacy outcome: stroke 
or systemic embolism 1.27 1.60 0.79 (0.66–0.95) 0.01

Stroke 1.19 1.51 0.79 (0.65–0.95) 0.01

Ischaemic or uncertain 0.97 1.05 0.92 (0.74–1.13) 0.42

Haemorrhagic 0.24 0.47 0.51 (0.35–0.75) <0.001

Systemic embolism 0.09 0.10 0.87 (0.44–1.75) 0.70

Myocardial infarction 0.53 0.61 0.88 (0.66–1.17) 0.37

Death from any cause 3.52 3.94 0.89 (0.80–0.998) 0.047

41

Adapted fromGranger et al. N Engl J Med 2011;365:981–92.

ARISTOTLE: apixaban significantly reduced the rate of MAJOR 
bleeding irrespective of the bleeding definition used

Outcome
Apixaban
(n=9,088)

Event rate (%/yr)

Warfarin
(n=9,052) 

Event rate (%/yr)

HR (95% CI) P value

Primary safety outcome: 
ISTH major bleeding 2.13 3.09 0.69 (0.60–0.80) <0.001

Intracranial 0.33 0.80 0.42 (0.30–0.58) <0.001

Other location 1.79 2.27 0.79 (0.68–0.93) 0.004

Gastrointestinal 0.76 0.86 0.89 (0.70–1.15) 0.37

Major or clinically relevant 
non-major bleeding 4.07 6.01 0.68 (0.61–0.75) <0.001

GUSTO severe bleeding 0.52 1.13 0.46 (0.35–0.60) <0.001

TIMI major bleeding 0.96 1.69 0.57 (0.46–0.70) <0.001

Any bleeding 18.1 25.8 0.71 (0.68–0.75) <0.001

42

Adapted fromGranger et al. N Engl J Med 2011;365:981–92..
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Rivaroxaban Once-daily oral direct factor Xa inhibition 

Compared with vitamin K antagonism for prevention of stroke 

and Embolism Trial in Atrial Fibrillation

ROCKET AF- Xarelto is effective in the prevention of 
stroke and SE, with comparable efficacy vs. warfarin

Per-protocol population – as treated population

Warfarin

Xarelto

Days since randomization

HR 0.79 (0.66, 0.96)
p<0.001 (non-inferiority)

0 120 240 480 600 720
0

1

2

3

4

5

6

840360

Cu
m

ul
at

iv
e 

ev
en

t r
at

e 
(%

)

Stroke or Systemic Embolism(SEE)

Adapted from Patel MR et al. NEJM  2011; 365: 883-891

Number of subjects at risk

Rivarox aban 6958 6211 5786 5468 4406 3407 2472 1496
Warfarin 7004 6327 5911 5542 4461 3478 2539 1538
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Xarelto Warfarin

Event Rate Event Rate HR (95% CI) P-value

Vascular Death, 
Stroke, Embolism 4.51 4.81 0.94 (0.84, 1.05) 0.265

Stroke Type
Hemorrhagic
Ischemic
Unknown Type

0.26
1.62

0.15

0.44
1.64

0.14

0.58 (0.38, 0.89)
0.99 (0.82, 1.20

1.05 (0.55, 2.01)

0.012
0.916

0.871

Non-CNS Embolism 0.16 0.21 0.74 (0.42, 1.32 0.308

Myocardial Infarction 1.02 1.11 0.91 (0.72, 1.16) 0.464

All Cause Mortality
Vascular
Non-vascular
Unknown Cause

4.52
2.91
1.15

0.46

4.91
3.11
1.22

0.57

0.92 (0.82, 1.03)
0.94 (0.81, 1.08)
0.94 (0.75, 1.18)

0.80 (0.57, 1.12)

0.152
0.350
0.611

0.195

Event Rates are per 100 patient-years
Based on Intention-to-Treat Population

Data on file: ROCKET

ROCKET AF: Significantly fewer haemorrhagic 
strokes with Xarelto vs. warfarin

Net clinical benefit: ESC guidelines conclusions

uBecause of the relatively low risk of IC bleeding, NOAC may 
confer net clinical benefit in even lower CHA2DS2VASc 
categories

u“When the risk of bleeding and stroke are both high, all three 
new drugs appear to have a greater net clinical benefit 
compared to warfarin”

***The risk of ICH is significantly lower with all the 
NOACs than with VKA***

Banerjee & Lip. Thromb Haemost 2012; 107: 584–589 
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u ALL NOACs reduce the risk of ICH compared to warfarin
u Major bleeding similar to VKA, perhaps lower with low dose dabigtran and 
u ALL cost effective
u None require monitoring

uWarfarin remains a suitable first-line oral anticoagulant 
• Mainly because it is cheap 
• If patients are well established on VKA

uWarfarin should be the preferred option in patients: 
uwith eGFR < 30 
u(NB Patients with a baseline eGFR of 30-40 are at risk or 

progressive/acute renal dysfunction and the potential risks of 
bleeding with NOACs should be weighed on an individual basis) 

uwith a history of significant active peptic ulcer disease 

NOACs vs. VKA
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Rivaroxaban Dabigatran Apixaban
Ensure diuresis Ensure diuresis Ensure diuresis

Highly protein bound so not 
dialysable

Dialysis can remove drug 
effectively as not highly protein 
bound

Highly protein bound so not 
dialysable

Prothrombin complex 
concentrates eg Octaplex
can reverse the coagulation 
tests but no data on clinical 
efficacy. Suggested dose 
50u/kg

Activated PP eg FEIBA may be 
considered but only evidence 
is from animal model.
Consider F VIIa 90 mcg/kg 
after haematological advice

Administration of recombinant 
factor VIIa (rFVIIa) may be 
considered

Activated charcoal may be 
useful in the management of 
overdose

Bleeding on NOACs

What if patient cannot have long term 
anticoagulation?
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Left atrial appendage closure device

• Prospective, randomized study of  WATCHMAN LAA Device vs long-term 
warfarin therapy

• 800 patients enrolled from Feb 2005 to Jun 2008
• 59 enrolling centers (U.S. & Europe)

0.7

0.8

0.9

1.0

0 365 730 1095

Intent-to-Treat
Primary Efficacy Results

ITT cohort: patients 
analyzed based on their 
randomly  assigned group 
(regardless of treatment 
received)
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Days244 147 52 12
463 270 92 22

WATCHMAN

Control

3000838-89

900 patient-year analysis

Events Total Rate Events Total Rate RR Non- Superiority
Cohort (no.) pt-yr (95% CI) (no.) pt-yr (95% CI) (95% CI) inferiority

600 18 409.3 4.4 13 223.6 5.8 0.76 0.992 0.734
pt-yr (2.6, 6.7) (3.0, 9.1) (0.39, 1.67)
900 20 582.3 3.4 16 318.0 5.0 0.68 0.998 0.837
pt-yr (2.1, 5.2) (2.8, 7.6) (0.37, 1.41)

Device Control Posterior probabilities

Randomization allocation (2 
device:1 control)
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Risk / Benefit Analysis
Per-protocol analysis
• Superiority for the primary efficacy event rate
• Approximately 86% of patients in the device group 

were able to be successfully implanted and 
discontinue warfarin therapy

• Study demonstrates the role of the left atrial 
appendage in the pathogenesis of stroke due to AF

• Based on average age, patients will experience a 
56% reduction in safety events

Risk/Benefit Analysis

3000838-122

uDiscussed the epidemiology, prevalence and increasing 
incidence of AF

uDiscussed how to diagnose AF
uDiscussed rate versus rhythm control
uOptions for rhythm control
uThromboprophylaxis treatment guidelines from ESC
uVKA vs. NOACs
uRisks vs. benefits of NOACs
uLAA closure

Summary


