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1) PREVALENCE  / INCIDENCE  OF ADULTS WITH AF IN THE US 
1995 AND 2050
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2) AGE-STRATIFIED CONSULTATION RATES 1 x 1000 POPULATION
FOR HEART FAILURE, ANGINA & ATRIAL FIBRILLATION IN WOMEN
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1) CLASSIFICATIONS & PATTERNS - ATRIAL FIBRILLATION

1Episodes generally last ££££ 7 days (most < 24 hours)
2Usually > 7 days
3Either paroxysmal or persistent AF may be recurrent
4Cardioversion failed or not attempted

ACC/AHA/ESC - Circ 2006; 114:700



1)  PROPOSED EUROPEAN HEART RHYTHM ASSOCIATION (EHRA)
ATRIAL FIBRILLATION SYMPTOM CLASSIFICATION

Class                 Symptom severity        Definition

EHRA-I No symptoms

EHRA-II Mild symptoms Overactivity  affected

EHRA-III   Severe sympt. Normal daily activity affected

EHRA-IV   Disabling symp      Normal activity discontinued

P Kirchhof et al., Europace 2007;9:1006



2) SUBSTRATE EVOLUTION
Leads to Change in Ablation Technique

Paroxysmal, PermanentPersistent,

Focal Hybrid   Substrate,  

Role of PV

Role of
Muscle & Scar

JD Fisher et al., Pacing Clin Electophys 2006; 29:523



DG Wyse, BJ Gersh.  Circ 2004; 109:3089

Paroxysmal

Persistent

Permanent

Reentrant circuits
• APBs • Tachycardia
• Bradycardia • Others

Trigger/
initiation

Substrate/
maintenance

Modulating
factors

3) SUBSTRATE EVOLUTION
Triggers  and Modulators



4) SUBSTRATE EVOLUTION
Combined Metabolomics and Proteomics

Human atrial appendage tissues from matched 
cohorts in sinus rhythm (SR), from those who 
developed AF post-operatively , and from patients 
in persistent AF undergoing cardiac surgery were 
analyzed.  High-resolution proton nuclear 
magnetic resonance (NMR) spectroscopy of 
cardiac tissue unravelled a potential role for 
ketone bodies evident in individuals susceptible 
to Atrial Fibrillation.

M Mayr et al., JACC 2008; 51:585 (UK)



ACC/AHA/ESC - Circ 2006;114:700 

4) SUBSTRATE EVOLUTION
Electrophysiological   Mechanisms 



5) SUBSTRATE EVOLUTION
Mechanisms of atrial fibrillation

Savalieva I, Camm J. Clin Cardiol . 2008;31:55 (London).
Crijns HJGM et. al. The ESC Textbook
of Cardiovascular Medicine. Blackwell Publishing Lt d, Oxford 2006.
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MODULATING FACTORS FOR AF  (12-7)

Modulating
factors

Non-correctable
•Genetic factors
•Gender / Age

Correctable

Endothelial dysfunction
• Atherosclerosis

Coagulation factors

Inflammation
• Pericarditis
• Cardiac surgery
• Statins

Atrial & PV stretch
• LA Size – RA Size
• RAS, NP-proBNP
• Hypertension
• LV dysfunction 
• Mitral Disease
•

ANS
• Vagal
• Adrenergic

Hormonal
• Thyroid
• Diabetes

Miscellaneous
•Obesity
•Sleep apnea
•Tumors

DG Wyse, BJ Gersh.  Circ 2004; 109:308
ALFA (S Levy et al) Circulation 1999;99:3028 – Electrical (SSS, Focal AF 
etc), Intox (alcohol etc), Neurogenic (stroke etc), Idiopathic 



1) Do Genetics Help To Better Understand the Underlying 
Mechanisms of Atrial Fibrillation?

It may be evidence that susceptibility to non-
valvular AF(NVAF) may be enhanced in 
association with certain single nucleotide
polymorphisms in the genes encoding the
accessory K+ channel subunit minK and the
endothelial nitric oxide synthase (eNOS). The 
identification of susceptibility genes for AF 
induction may help to identify subjects at risk for 
AF development.

D. Dobrev. EHJ 2006; 27:1640 –



1) Atrial Natriuretic Peptide Frameshift Mutation i n 
Familial Atrial Fibrillation

A family of 11 affected by AF at a young age, underwent 
genome-wide linkage analysis.  A total of 560 randomly 
selected subjects with normal echo and ECG were also 
studied as controls.  A locus was identified on 
chromosome 1which corresponded to an interval 
including natriuretic peptide precursor type A (NPAA). 
Radioimmunoassay for the gene product identified a 
mutant peptide present in the plasma of affected 
subjects.  … mutations in gap junctions and ion channels 
in hereditary forms of AF.  

DM Hodgson-Zingman et al., N Engl J Med 2008;359:158



1) Somatic Mutations in the Connexin 40 Gene
(GJA5 in AF) & locus chromosome 5p15

The cardiac gap-junction protein connexin 40 is 
expressed selectively in atrial myocytes and 
mediates the coordinated electrical activation of 
the atria. Four novel heterozygous missense 
mutations were identified in 4 of 15 patients .  
Mutations in GJA5 may predispose patients to 
idiopathic atrial fibrillation by impairing gap-
junction assembly or electrical coupling. Also 
alteracions in locus of chromosome 5p15

MH Gollob et al., NEJM 2006; 354:3677 (Ottawa)
D Darbar et al JACC 2008;51:1083 (Nashville) – SA P-Wave



2) Gender-Related Differences in Presentation, Treatment & 
Outcome of Patients With Atrial Fibrillation 

A Report From the Euro Heart Survey on Atrial Fibrillation

Women with AF had more comorbidities, more HF with 
preserved systolic function, and a lower QoL than men.
In the large group with atypical or no symptoms, wo men 
were treated more conservatively with less rhythm contro l 
than men .  Women had a higher chance for stroke. Long-
term Qol changes and other morbidities and mortality  
were similar.

Dagres et al., JACC 2007; 49:572
In USA no main gender difference.
SB Rowan et al., JACC 2007; 49:1561



3) Hazards of Progression to Permanent AF stratified 
by BMI and LA volume quartiles

T.S.M. Tsang et. al. Eur Heart J. 2008;29:2227 (Mayo Clinic)
K. Fatima et. al. Mayo Clinic Proc. 2008;83:1107.



3) LEFT ATRIAL VOLUME AND AGE INFLUENCE ON
FROM POSTOPERATIVE ATRIAL FIBRILLATION
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M Osranek et al., JACC 2006; 48:779



4) MULTIPLE PATHWAYS LEADING TO ATRIAL REMODELLING 
THAT PREDISPOSES THE ATRIA TO ATRIAL FIBRILLATION

JA Lally et al., J Cardio Electrophys 2007;18:1222

Atrial remodelling

Inflammation RAS

Statins, steroids,
vitamin C, fish oil

ACEI-ARB

Vitamin CBeta blockers

Sympathetic NS
Activation

Intracellular calcium
overload

Oxidative stress

XX

X X



4) ACE-Is / ARBs  AND  AF

Trial Design Subjects Results, AF

Elected Cardiov.

Madrid et al., (2004)     Prosp.     Amiod.+Irbesar t. Lower  Recurr.

Zaman et al., (2004      Prosp.      ACE-1 arm Lower  Recurr .

Ueng et al.,   (2003)      Prosp.     Amiod.+Enalap ril Lower  Recurr.

Post-MI

Pedersen et al.(1999)   Prosp.     Trandolapril Reduces AF

TT Issac et al., JACC 2007; 50: 2021 (Baylor, Houston)



4) ACE-Is / ARBs AND AF (Cont.)

Trial Design         Subjects       Results, AF

Heart Failure

SOLVD (2003)                Prosp./Retr.      Enala pri      Lower Incidence

Val-HeFT (2005)             Prosp./Retr.      ARB Lower Incidence 

CHARM (2003)               Prosp./Retr.      ARB Lower Incidence 

Hypertension

Hirayama et al.(2005)    Retrosp. ACE-1 Prev. PAF / Chron . 

L’Aller et al. (2004)        Retrosp. ACE-1 Lower Incidence 

TT Issac et al., JACC 2007; 50: 2021 (Baylor, Houston)



4) FREQUENCY OF NEW OR INCREASED LASEC IN THE IRBESARTAN
GROUP AND IN THE CONTROL GROUP IMMEDIATELY AFTER

CARDIOVERSION

New or Increased
LASEC

No Increase

8 (32%)

17 (68%)
16 (64%)

9 (36%)

Irbesartan group Control group

P = 0.046

N Dagres et al., EHJ 2006; 27:2062 (Athens, Greece)



5) Neural Mechanisms of Paroxysmal AF and PAT in 
Ambulatory Canines

The relationship between autonomic activation and the 
mechanisms of paroxysmal AF remains unclear.  Intermittent 
rapid left atrial pacing results in sympathetic hyperinnervation, 
paroxysmal  AF and PAT.  Simultaneous sympathovagal 
discharges are common triggers of these arrhythmias.  
Cryoablation of extrinsic sympathovagal nerves eliminated 
paroxysmal  AF and PAT, which suggests that simultaneous 
sympathovagal discharges and these arrhythmias are causally 
related.  Because cryoablation only delayed but did not prevent 
sustained  AF, autonomic nerve activity is not the only factor 
that determines AF maintenance.  

AY Tan et al., Circulation 2008;118:916 (Los Angeles)



6) Antiarrhythmic Effect of Statin Therapy 
and Atrial Fibrillation

A Meta-Analysis of Randomized Controlled Trials

We performed a meta-analysis of randomized trials w ith statins on 
the end point of incidence or recurrence of atrial fibrillation (AF).  
Six studies with 3,557 patients in sinus rhythm wer e included in the 
analysis. Three studies investigated the use of statins in pa tients 
with a history of paroxysmal AF (n=1) or persistent  AF undergoing 
electrical cardioversion (n=2), and 3 investigated the use of statins 
in primary prevention of AF in patients undergoing cardiac surgery 
or after acute coronary syndrome.  Overall, the use of statins was 
significantly associated with a decreased risk of A F compared with 
control (odds ratio 0.39, p=0.02). Use of statins was significantly 
associated with a decreased risk of incidence or re currence of A F in 
patients in sinus rhythm with a history of previous  AF or 
undergoing cardiac surgery or after acute coronary syndrome.

L Fauchier et al., JACC 2008; 51:828 (Tours, France)



6) STATINS & SERUM CITP, MARKER OF COLLAGEN DEGRADA TION,
(AND CRP INVERSE RELATION), IN PATIENTS WITH CAD AN D AF)
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Box plots represent median 
levels with 25th and 75th 
percentiles of observed 
data, and whiskers
represent the 5th and 95th 
percentiles in each group.



7) NVAF - PATHOPHYSIOLOGY OF AF & THROMBUS FORMATION
VIRCHOW TRIAD

LAA - STASIS: Age-LA Size-AF 1, Hypertension 1,2,3, CHF 3,, Obesity 4,5

- SEC “Smoke” 6

- Stunning “post cardioversion” 7,8

ENDOTHELIAL DYSFUNCTION 1-5

- vwF, P-Selectin 9,10

HYPERCOAGULABLE & INFLAMMATORY STATE
- CD40 11 C-Reactive Protein, 12 

1. Osranek M et al JACC 2006;48:779
2.Zabalgoitia M et al AJC1998;31:1662 – 3.Miller VT et al Neurol 1993;43:32 –
4.Wang TJ et al JAMA 2004;292:2471 - 5.Coromilas J JAMA 2004;292:2519 
6.Merino, Rastegar R, Fuster V et al., JACC 2002, 2003; 107:3145 Fibrinogen - RBC
7.Khan IA et al., AHJ 2003; 145:784 - First 10 days
8.Dunn MI et al., Chest 2002; 121:1 - Short (min), Long (days) 
10.Conway DS et al., Circ 2003; 107:3141 - Endothelium ®®®® Local thrombogenicity
11. Ferro D, Fuster V, Violi F et al., ATVB 2007; 27:2763 – CD40-Systemic Thrombog. 
12. Anderson JL et al., AJC 2004; 94:1255 - Systemic Inflammation



7) Alternatives to Warfarin in AF:  Drugs & Devices

A meta-analysis of several surgical, echo and 
autopsy studies showed that 90% of all cardiogenic
thrombi in non-rheumatic AF originate from the 
left atrial appendage.  The risk for embolic stroke 
is especially high when left atrial appendage flow 
velocity is below 20 cm/s (13.1% a year) and in 
subjects with dense spontaneous echo contrast 
(18.2% a year). Percutaneous closure of the LAA 
offers an alternative to prevention 

YL Bayard et al  Heart 2008; 94:1113 (Frankfurt, Wash.)
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Patient with AF

AF Symptoms

1stDetected
Paroxysmal
Persistent

Stroke/Bleeding Risk
Choose 
Antithrombotic
Treatment

Rhythm Control ?

Rate Control ?

None or AcceptableUnacceptable

2

ACC/AHA/ESC - Circ 2006; 114:700 

1

3

Permanent
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1) STROKE RATES IN RELATION TO AGE AMONG PATIENTS WITH

ATRIAL FIBRILLATION 

Framingham - PA Wolf et al., Ann Int Med 1987;147:1561 – ½-1 Decade
Unrelated to Left Atrium (CVD, other Cardiac, aorta ) 25%
Bogousslavsky J et al & Miller VT et al Neurol 1990;40:1046 & 1993;43:32



2) Meta-analysis - Antithrombotic Therapy in
Atrial Fibrillation (AF) 

Thirteen new trials are available since a 1999 meta -analysis of 
antithrombotic agents for stroke prevention in pati ents with AF.

This updated meta -analysis shows that adjusted-dose warfarin 
reduces stroke risk by 64% (6 trials) and antiplatelet agents reduce 
stroke risk by 22% (8 trials). Meta-analysis of 12 trials shows that 
adjusted-dose warfarin is more effective than antiplatelet therap y, 
but it doubles the risk for major extracranial and intracranial 
hemorrhage.  But, these adverse events were only 0.2% per year.

Additional trials are unlikely to change current es timates of th e 
effectiveness of vitamin K antagonists and antiplat elet agents 

RG Hart et al., Ann Int Med 2007; 146:857 (San Antonio, Tx)



3) ATRIAL FIBRILLATION - RISK OF STROKE BY CHAD* SCORE

CHAD Index                                         Antithrombotics

High Risk: TE, MS, PHV             Warfarin INR 2.0-3.5

2  RF                         Warfarin INR 2-3 

Moderate Risk: 1 RF                          ASA 81-325mg    

Warfarin INR 2- 3 (<EF)

Low Risk: 0 RF                          ASA 81-325 mg 

* RF:  C.Fail./ EF <35% 1, Hypert. 1, Age >75 1, Diabetes 1, 
ACC/AHA/ESC (Fuster V et al) Circ 2006; 114:700 



3) CURRENT AND REVISED CHADS2 FOR STROKE PREDICTION 
IN PATIENTS WITH cAF (n=51807)

Current CHADS2 score Revision of score

Age >75 + 1 Age 40-64 + 1
Diabetes + 1 Age 65-69 + 2
History of stroke/TIA + 2 Age 70-74 + 3
Congestive heart failure + 1 Age 75-79 + 4
Hypertension + 1 Age 80-84 + 5

Age 85-115
+ 6

C-statistic Female
+ 1

0.68 (0.68-0.69)
Diabetes

+ 1UK-GPRD (S. Rietbrack et al.) Am Heart J 2008; 56:57



3) CURRENT AND REVISED CHADS2 FOR STROKE PREDICTION IN 
PATIENTS WITH cAF (n=51807)

UK-GPRD (S. Rietbrack et al.) Am Heart J 2008; 56:57

Rate of stroke Rate of stroke
Score (95% CI) Score (95% CI)

0 0.83 (0.71-0.97) 0 0.72 (0.62-0.85)
1 1.54 (1.43-1.66) 1 1.09 (0.89-1.33)
2 2.35(2.23-2.48) 2 1.37 (1.18-1.59)
3 4.29 (4.07-4.53) 3 1.69 (1.53-1.87)
4 9.06(8.57-9.58) 4 2.10 (1.94-2.28)
5 11.02(10.19-11.92) 5 2.62 (2.43-2.83)
6 13.40 (11.14-16.11) 6 3.69 (3.44-3.96)

7 4.71 (4.37-5.08)
8 6.10 (5.10-7.29)
9 7.31 (6.40-8.34)
10 8.42 (7.56-9.39)
11 10.02 (9.10-11.04)
12 12.26 (11.19-13.43)
13 15.85 (14.42-17.43)
14 15.64 (11.18-21.89)



4) USE OF ORAL ANTICOAGULANT THERAPY TO PREVENT STR OKE
ATRIAL FIBRILLATION  - RESULTS OF RECENT SURVEYS

ATRIA: Anticoagulation and Risk Factors in Atrial Fibrilla tion; 
NABOR: National Anticoagulation Benchmark and Outcomes Rep ort.

SJ Connolly, S Yusuf et al.Circ 2007; 116:450  

Year Treated w/ Warfarin, %
Published Survey Population (Patient Status)

1999 ATRIA Study 11,082 US patients large HMO - No 60

2005 NAROR Study 945 US patients from teaching, 55
community, and VA hospital

2006 Euro Heart Survey 2706 outpatients in 35 European 64
countries

2006 Hylek et al. 402 US patients, ³³³³ 55 years old, 51
learning hospital

2006 Birman-Deych et al. 16,007 US Medicare patients 49



4) EURO HEART SURVEY ON AF ANTITHROMBOTIC Rx AT
DISCHARGE1 (2003-2004)
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135 Countries,182 Hosp, 5333 pts - R Nieuwlaat et al.EHJ 2007; 26:2422
US - SB Rowan et al., JACC 2007; 49:1561
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4) PROPORTION OF PATIENTS INITIATING WARFARIN STRATIFIED 
BY AGE AND CHADS2 SCORE

100

80

60

40

20

0

%

Warfarin by age

0 2 4 6

Time (years after diagnosis)

100

80

60

40

20

0

%

Warfarin by CHADS2 score

0 2 4 6

Time (years after diagnosis)

Age 40-64 Age 65-69 Age 70-74
Age 75-79 Age 80-84 Age 85+

CHADS2=0 CHADS2=3 CHADS2=6
CHADS2=1 CHADS2=4
CHADS2=2 CHADS2=5

UK-GPs: n=41910 pts with chronic AF
AM Gallagher et al., J Thromb Hemost 2008; 6:1500

NS when adjusted for age



4) PROPORTION OF PATIENTS PERSISTING WITH WARFARIN 
TREATMENT OVER TIME STRATIFIED BY AGE AND CHADS2 SCORE
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5)  MODE OF ACTION OF TARGETED Xa- AND IIa-INHIBITORS

S Hass.  J Thromb Thrombolysis 2008; 25:52 (Munich)

Extrinsic pathway Intrinsic pathway

Factor VIIa
Tissue Factor
Phospholipids

Ca2+

Indirect Factor Xa Inhibitors
Antithrombin

- Fondaparinux
- Idraparinux

Direct Thrombin inhibitors
- Hirudin
- Argatroban
- Bivalirudin
- Dabigatran

Factor X

Factor Xa

Phospholipids
Factor Va-Factor Xa

Ca2+

Prothrombinase
complex

Prothrombin Thrombin

Fibrinogen Fibrin

Factor IX         Factor IXa Factor IXa
Factor VIIIa
Phospholipids

Ca2-

Direct Factor Xa inhibitors
- DX-9065a
- Otamixaban
- Rivaroxaban
- Apixaban
- LY-517717
- YM-150
- Du-176b



5)  NEW ANTICOAGULANT DRUGS IN PHASE III IN AF 

Type of drug Trial

Direct thrombin inhibitor
Dabigatran RE-LY (Ongoing, 18,000 patients) vs.

warfarin (non-inferiority)

Subc. Indir. factor Xa inhibitor
Idraparinux AMADEUS (Completed, 4576  pts)

vs. warfarin (non-inferiority)

Biotinylated BOREALIS-AF (Ongoing, 9600 pts)
Idraparinux vs. warfarin (non-inferiority)

SH Hohnloser, JL Halperin et al., EHJ 2008; 10(Suppl H):H4



5)NEW ANTICOAGULANT DRUGS IN PHASE III TRIALS IN AF 

Type of drug Trial

Oral direct FR Xa inhibitor
YM150
DU-176b
Apixaban AVERROES (Ongoing, 5600 patients with

AF who have failed or are unsuitable
for VKA treatment) vs. aspirin
(superiority)

ARISTOTLE (Ongoing, 15,000 patients)
vs. warfarin (equivalence)

Rivaroxaban ROCKET-AF (Ongoing, 14,000 patients)
vs. warfarin (non-inferiority)

NCT00494871(Ongoing, 1200 Japanese
patients) vs. warfarin (non-inferiority)

LAA occluders
WATCHMAN PROTECT-AF (Ongoing, 500 patients)

vs. warfarin (non-inferiority)

SH Hohnloser, JL Halperin et al., EHJ 2008; 10(Suppl H):H4



PLAATO, Circ 2002;105;1887 – Promising but Recently DC

6) PERCUTANEOUS  LEFT  ATRIAL  APPENDAGE  TRANSCATHETER  OCCLUSION
HIGH  RISK  PATIENTS  WITH  ATRIAL  FIBRILLATION  (  N > 100)



6) Alternatives to Warfarin in Atrial Fibrillation:  
Drugs and Devices -PLAATO

The implant consists of a self-expandable nitinol cage 
covered with polytetrafluoroethylene.  Different sizes (15 
– 32 mm) are available.  The membrane occludes the 
orifice of the appendage and allows tissue incorporation 
into the device.  Two studies with similar protocols were 
conducted using the PLAATO device:  the PLAATO 
Feasibility study and the European PLAATO Registry 
study.  The device has successfully been implanted in 
more than 270 patients (aged 71 (9) years) who were not 
eligible for oral anticoagulation treatment.

YL Bayard et al. Heart 2008; 94:1113 (Frankfurt, Wash. DC)



6)  Alternatives to Warfarin in Atrial Fibrillation :  
Drugs and Devices - PLAATO

The most common complication was cardiac tamponade which 
occurred in 3% and pericardial effusion in 2%.  In most of these 
patients, pericardiocentesis was performed in the catheter 
laboratory and there were no sequelae.  The PLAATO patients 
were at high risk for stroke, with a mean CHADS2 Score of 2.9.  
The mean expected annual stroke rate of PLAATO patients was 
0.5%.  Nine patients experienced a stroke, resulting in an annual 
stroke rate of 3%.  This corresponds to a risk reduction of more 
than 50%.  Three patients developed a thrombus on the device.  
It was diagnosed within the first 6 mo after implantation and 
was firmly attached to the device in all of them.

YL Bayard et al.  Heart 2008; 94:1113 (Frankfurt, Wash DC)



6) Alternatives to Warfarin in Atrial Fibrillation:  
Drugs and Devices - PLAATO

About 200 patients received a PLAATO device 
after the device was CE approved in 2005.  
Although it showed good results, the PLAATO 
system was stopped in December 2006 because a 
randomized study of PLAATO occluder versus 
warfarin could not be conducted for financial 
reasons.
YL Bayard et al  Heart 2008; 94:1113 (Frankfurt, Wash. DC)



6)  LA APPENDAGE  TRANSCATHETER  OCCLUSION
The Watchman Device

RB Fountain et al, AHJ 2006;151:956 –
Trial 500 pts (AC & ASA 45 days, then ASA)  



6) Alternatives to Warfarin in Atrial Fibrillation:   
Drugs and Devices - Watchman

Since February 2005, the Watchman occluder has been 
evaluated in the PROTECT AF trial , a prospective, 
randomized study assessing whether the safety and 
efficacy of LAA closure is non-inferior to that of A/C.  
Transcatheter occlusion of the left atrial appendage 
followed by 45 days of warfarin intake is randomized 
against long-term warfarin intake in a 2:1 ratio. In 
contrast with PLAATO, patients have to be eligible for 
long-term oral A/C. More than 500 pts are enrolled.

YL Bayard et al.  Heart 2008; 94:1113 (Frankfurt, Wash. DC)



6)  Alternatives to Warfarin in Atrial Fibrillation :  
Drugs and Devices -Amplatzer

The devices consist of a double disc system and are 
available in diameters up to 40 mm.  The two discs 
are linked together by a short connecting waist.  
In the case of the ASD occluder, the diameter of 
the waist corresponds to the size of the ASD. The 
anatomy of the LAA might allow stenting of the 
structure’s neck with an Amplatzer device.

YL Bayard et al.  Heart 2008; 94:1113 (Frankfurt, Wash. DC)



7) Success of Surgical Left Atrial Appendage Closure
Assessment by Transesophageal Echocardiography

A total of 137 of 2,546 patients who underwent surgical LAA 
closure from 1993 to 2004 had a TEE after surgery.  Of the 137 
patients, 52 (38%) underwent excision and 85 (62%) underwent 
exclusion (73 suture and 12 stapler).  Only 55 of 137 (40%) of 
closures were successful… more often with excision (73%) than 
suture exclusion (23%) and stapler exclusion (0%) (p<0.001).  
We found LAA thrombus to be present in 28 of 68 patients 
(41%) with unsuccessful LAA exclusion versus none with 
excision.  There is a high occurrence of unsuccessful surgical 
LAA closure.  Of the various techniques, excision appears to be 
the most successful.  

AS Kanderian et al., JACC 2008; 52:924



Emboli from the aortic arch and carotid arteries 
can account for 30-40% of embolic strokes .  A 
permanent intra-arterial device (Diverter, 
MindGuard Ltd., Israel) is intended to filter the 
blood, which may contain clots and particles and 
prevent the embolic material from reaching 
intracranial circulation.  A self-expandable tubular 
mesh device is deployed during a standard 
percutaneous endovascular procedure at the 
bifurcations of both common carotid arteries and 
diverts emboli > 0.5 mm from the intermal to the 
external carotid artery.

I Savelieva, J Camm.  Clin Cardiol 2008; 31:55 (London)

8) OTHER NOVEL DEVICE THERAPIES FOR STROKE PREVENTI ON



ATRIAL FIBRILLATION - 2009
CHALLENGES AND NEW OBSERVATIONS

1. Prevalence of AF                                      (2)   

2. Classification & Substrate Evolution     (5)

3. Pathophysiology                                      (7) 

4. Approach to Mananagement                   (3)

5. Heart Rate Control                                   (1)

6. Rhythm Control                                       (4)

7. Consider Ablation                                    (6)

8. Antithrombotic Therapy                          (8) 

ACC/AHA/ESC (Fuster V et al) Circ 2006; 114:700 
AHA Guidelines Handbook – Ed. V Fuster  2009

















6) Alternatives to Warfarin in AF: Drugs & Devices
Left Atrial Appendage Transcatheter Occlusion

Intervention was performed for the first time in 2001 
using the percutaneous left atrial appendage 
transcatheter occlusion –PLAATO - system.  This new 
procedure is feasible and can be performed at acceptable 
risk.  Another device that has been especially developed 
to fit the left atrial appendage anatomy is the
WATCHMAN filter system.  Amplatzer septal devices 
(AGA Medical Corporation, Golden Valley, Minnesota, 
USA) have also been used.

YL Bayard et al  Heart 2008;94:1113 (Frankfurt, Wash. DC)



6) NEW ANTITHROMBOTIC AGENTS AND DEVICES UNDER
INVESTIGATION FOR STROKE PREVENTION IN ATRIAL FIBRI LLATION

Drug/Device       Mechanism             Evidence Ba se Potential

Enoxaparin LMWH TEE-guide CV, ACUTE II Probably effective for

Dalteparin                 LMWH                                 short-term use

Apixaban Fact XA inhib.(oral) Phase III studies Non-infer. to warfarin 

Dabigatran Oral dir. Thromb. inhib .  PETRO & RE-LY (Phase III) Non-infer.to warfarin 

Toxicity

PLAATO Perc LA App Occ. Limited experience             High -risk contraind. Warfarin 

WATCHMAN    Perc LA App Occ.        >500 enrolled               Candidates for Warfarin     

LAAO Surgical LA App Occ.  Ongoing, Excision Pts. undergo ing CABG

I Savelieva, J Camm.  Clin Cardiol 2008; 31:55 (London)



6) POSSIBLE MECHANISMS OF ANTIARRHYTHMIC EFFECTS OF 
STATINS AGAINST ATRIAL FIBRILLATION

Anti-inflammatory
properties

Anti-oxidant
effects

Plaque
stabilization

Atrial remodelling
attenuation

Autonomic
Nervous system

regulation

Regulation of
Nitric-oxide-dependent

Endothelial function

Renin angiotensin
System downregulation

� Atrial
fibrillation

Statins

MS Kochopanos et al., Cardiov Res 2007; 75:10



7) AF - ISCHEMIC EVENTS (STROKE, MI) AND SCD40L (N=172)
(HIGHEST QUARTILE vs OTHER QUARTILES)
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Ferro D, Fuster V, Violi F et al., ATVB 2007; 27:2763 (Rome, NewYork) 
ACC/AHA/ESC (Fuster V et al) - Circ 2006; 114:700 



6) EFFECT OF STATINS ON THE OCCURRENCE OF AF

L Fauchier et al., JACC 2008; 51:828 (Tours, France)
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All AF

P=0.02
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4) LAAEV IN THE IRBESARTAN AND IN THE CONTROL GROUP
BEFORE (PRE), IMMEDIATELY AFTER (POST) CARDIOVERSION,

AND AT 2 WEEKS 

N Dagres et al., EHJ 2006; 27:2062 (Athens, Greece)
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6) EFFECT OF STATIN DOSING INTENSITY ON THE DEVELOPMENT
OF POSTOPERATIVE AF IN CARDIOTHORACIC SURGERY

(331 ON STATINS AND 224 NOT)

0.2 0.5 1 2

< Atorvastatin 20 mg 0.75 (0.47, 1.20)

³³³³ Atorvastatin 20 mg but < 40 mg 0.57 (0.30, 1.05)

³³³³ Atorvastatin 40 mg 0.45 (0.21, 0.99)

Any Atorvastatin Equivalent Dose 0.60 (0.37, 0.99)

Odds ratio (95% confidence interval)

K Lertsburapa et al., JTCS 2008; 135:409 (Hartford, Conn)



6) AF, INFLAMMATION &  ECHOCARDIOGRAPHIC FINDINGS

Authors Study Design Subjects Results

LA size

Psychari et al., (2005)        Prosp. 90 AF; 46 cont rol IL-6 and CRP

Watanabe et al., (2005)     Prosp. 50 PAF; CRP

Thrombosis

Conway et al., (2004) Cross-sect. 106 AF; 41 control IL-6, CRP

Conway et al., (2004) Retrosp. 77 AF High IL-6, CRP

Roldan et al., (2003) Cross-sect. 191 AF; 74 in NSR IL-6, 1 + 2

Conway et al., (2004) Cross-sect. 37 AF; 37 control CRP; Dense SEC 

TT Issac et al., JACC 2007; 50:2021



6) AF – INFLAMMATION (CRP)

Author Design          No. Patients             Resu lts, AF

Aviles et al. (2003) Cross-sectional 5806 AF                        CRP Presence, Predicts 
Longitudinal            5491 AF

Chung et al., (2003) Retrospective 131 AF CRP Elevated 
71   Control

Dernellis et al (2001) Prospective 50  AF CRP Predicts Cardiov
50  Control

Dernellis et al (2004) Prospective 52 AF Methylpr. (M) M Prevents Recurrent 
52 AF Control

Anderson et al (2004) Retrospective 347    AF, CRP Elevated 
2449  Control

Watanabe et al., (2005) Prospective 104 cardioversion CRP Predicts  Cardiov.

TT Issac et al., JACC 2007; 50: 2021 (Baylor, Houston)



6) AF – INFLAMMATION (CRP)

Author Study Design No. Patients Results, AF

Conway et al., (2004)           Prosp. 54 AF                   CRP Predictor Cardiov.

41 Control

Asselbergs et al. (2005)     Cross-sect. 8,501 AF                CRP Predictor

Sata et al., (2004) Prosp. 15 PAF                  CRP, IL-6, TNF-aaaa High

11 Control 

TT Issac et al., JACC 2007; 50: 2021 (Baylor, Houston)



4) VALSARTAN REDUCES INCIDENCE OF AF (NSR AT BASELINE)
IN HEART FAILURE (N=4395)

AF Worsens outcome in heart failure.
Val-HeFT (AR Maggioni et al.) AHJ 2005; 149:548
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4) ENALAPRIL REDUCES INCIDENCE OF AF (NSR  AT BASELINE)
IN LV DYSFUNCTION (N=374)
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2-5) AF:  MECHANISMS AND CONSEQUENCES

2) The most frequent pathological observations in 
AF are atrial fibrosis and loss of atrial muscle mass,
the severity of fibrosis reflecting the duration of  
preexisting AF. Fibrosis can also occur in associat ion 
with inflammation

3) Interplay between left atrial (LA) electrical and 
mechanical dysfunction and later becomes self-
perpetuating by promoting further electromechanical 
change during ongoing fibrillation.

4) Molecular and  ionic, influences 

5) Genetic influences

Circ 2007; 116:1515



2) How Fibrosis Disrupts Myocyte Coupling

Burstein B et. al. J Am Coll Cardiol . 2008;51:802.



4) Cardiomyocyte–Fibroblast Crosstalk

Burstein B et. al. J Am Coll Cardiol . 2008;51:802.



4) ANGIOTENSIN II-MEDIATED REMODELING

The density of angiotensin II receptors in the atria is  
greater than in the ventricles, making it more vuln erable to 
the effects of angiotensin.  Stimulation of angiote nsin II 
type 1 receptors activate a family of mitogen -activated 
protein kinases  - MAP kinases- that promote myocyte 
hypertrophy, fibroblasts proliferation, collagen, and 
apoptosis, further contributing to structural remod eling.  In 
addition, angiotensin II has indirect effects on ion channels 
and may also impair cell -to-cell coupling associated with 
gap junction remodeling .  There is strong experimental 
evidence that angiotensin receptor blockers (ARBs) and 
angiotensin converting enzyme (ACE) inhibitors can 
prevent electrical remodeling & reduce interstitial  fibrosis.

I Savelieva, J Camm.  Clin Cardiol 2008; 31:55 (London)



4) PATHOPHYSIOLOGY OF AF AND CHF.  UPREGULATION OF THE 
RAS SYSTEM LEADS TO SALT AND WATER RETENTION

EK Heist, JN Ruskin.  Prog Cardiov Dis 2006; 48:256
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