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Typical Day at the Office

• 75 year old female, CHF (NYHA FC II),  non-
ischemic cardiomyopathy (EF = 0.30), s/p DDD 
ICD, has recent ICD shocks  

• BP: 144/94, P 120, irregular 
– heart: S1, S2, S3 

• EKG – LBBB, atrial fibrillation



What Do You Do Now?

• Admit? Then what? 
• Rate control. How? 
• Anticoagulate. How? 
• Cardiovert. How? When? Why? 
• Start an antiarrhythmic. How? Where? 
• Ablate.  What? 
• Upgrade ICD?

Lots of questions



Congestive  
Heart 

Failure 
(CHF)

“Two new epidemics of cardiovascular disease are emerging:   
atrial fibrillation and congestive heart failure”

Braunwald E.  New Engl J Med 1997;337:1360-65

Atrial 
Fibrillation 

(AF)



CHF: Prevalence of AF

• AF in 6-10% mild and >40% advanced 
CHF patients 

• Left ventricular dysfunction increases 
risk of AF 4.5x (men) 5.9x (women)  

• AF associated with stroke, clinical 
deterioration cardiac events

Owan TE. N Engl J Med 2006;355:251 
Olsson LG. J Am Coll Cardiol 2006; 47:1997 
Van Veldhuisen DJ. Eur J Heart Fail 2006;8:539 
Deedwania PC. Circulation 1998; 98:2575

Systolic Dysfunction

Erlich JR. J Cardio Electrophysiol 2002;13;399 
Benjamin EJ.  JAMA 1994;321:840 
Pozzoli M. J Am Coll Cardiol 1998; 32:197-204



AF & CHF – Hospitalized Patients

Wattigney WA.  Circulation 2003;108;711-716

National Hospital Discharge Summary
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Wang TJ.  Circulation 2003;107:2920-5 

921 with AF  
26% prior or concurrent CHF 
16% developed CHF

931 with CHF  
24% prior or concurrent CHF 
17% developed CHF

Relationship of AF and CHF
The Framingham Study



Prevalence of AF in Patients With HF

Cohn J. N Engl J Med. 1986;314:1547-1552; Cohn J. N Engl J Med. 1991;325:303-310; Doval HC. Lancet. 1994;344:493-498; 
Johnstone D. Am J Cardiol. 1992;70:894-900; Packer M. Circulation. 1999;100:2312-2318; Singh B. N Engl J Med. 
1995;333:77-82; CONSENSUS Trial Study Group. N Engl J Med. 1987;316:1429-1435; Yusuf S. Lancet. 1992;340:1173-1178
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• 10% with abnormal diastolic dysfunction 
have AF in 4 years of follow-up 

• 25-30% with new onset CHF have 
recent onset AF with rapid rates 

• The risk of AF is proportional to diastolic 
dysfunction

CHF: Prevalence of AF
Diastolic Dysfunction

Tsang TS. J Am Coll Cardiol 2002;40:163 
Chen HH. J Card Fail 2002;8:279 



AF

CHF

Maisel WH. Am J Cardiol. 2003;91:2D-8D

Mechanisms



Relationship: AF and CHF

• AF -> CHF 
– Loss of atrial contraction 
– Irregular rate 
– Inappropriate, usually, rapid, rate 

• CHF -> AF 
– Increased atrial pressure, stretch, volume 
– Neurohumoral alteration 
– Inflammation, circulating mediators, fibrosis 
– Ion channel/connexin changes



Mechanisms: Chronic AF -> CHF

• Depletion of high energy stores 
• Activation of sympathetic nervous system and 

renin-angiotensin system 
• Depletion of ATP 
• Myocardial ischemia 
• Myocyte and extracellular remodeling 
• Defects in Ca+2 handling

Rate Dependant Cardiomyopathy



Rate Control in AF: Benefits
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Prognostic Influence of AF in CHF
• 1019 patients with CHF (LVEF≤0.45) 
• 26% AF at baseline; 19% new onset AF

Corell P.  Eur J Heart Fail 2007;9:258

HR for death in AF patients 
1.38 (CI: 1.07 – 1.78, p=0.01)

HR = 1.43  
(CI: 1.22 – 1.68, p<0.001)



Corell P.  Eur J Heart Fail 2007;9:258

Prognostic Influence of AF in CHF

Baseline AF - increased mortality 
HR 1.46; CI 1.04-2.07; p=0.03

Baseline AF – the same mortality 
HR 1.24; CI 0.85-1.80; p=0.27



Is AF in CHF Prognostic?

Wasywich CA. Heart Lung Circ 2006;15:353

55,106 Admissions - CHF in New Zealand



Prognostic Influence of AF on CHF

• AF associated with higher mortality 
– SOLVD, Framingham, DIAMOND, CHF-STAT, 

severe CHF1, elderly2, CHF post MI3 
• AF not associated with higher mortality 

– V-HEFT4, severe CHF5, heart transplant6, COMET7

1.Stevenson W J Am Coll Cardiol;1996;28:1458, 
2. Ahmed A. Eur J Heart Fail2004;6:421  
3. Aronow WS. Am J Cardiol 2001;87:224 

4.Carson PE Circulation 1993; 87:VI102 
5. Crijns H Eur Heart J 2000;21:1238  
6. Mahoney P Am J Cardiol 1999;83:  1544  
7.  Swedberg K.  Eur Heart J 2005;26:1303



AF and Mortality - SOLVD Trial
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Prognosis of AF in Advanced HF
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Maintaining Sinus in Patients with Left 
Ventricular Dysfunction

Pedersen OD. Circulation. 2001;104:292-6

Dofetilide vs Placebo DIAMOND TRIAL

Effect of Sinus on Mortality Multivariate Analysis 
RR 0.44 (0.30-0.64); P<0.0001



CHARM Trial

Olsson LG. J Am Coll Cardiol 2006;47:1997–2004

AF has Prognostic Significance



V-HeFT Trial

Baseline  2 Y  4 Y 
SR n=533 n=290 n=86 
AF n=99 n=45 n=16
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AF has No Prognostic Significance



Does Maintaining Sinus Improve 
Outcomes of CHF?

Yes and No



Yes: CHF-STAT Trial
Conversion on Amiodarone - Advantage

Deedwania PC. Circulation 1998;98:2574-9 



No: DIAMOND CHF

Torp-Pedersen C. N Engl J Med 1999-341:857-865

. . . but antiarrhythmics may not improve survival



No: The SPAF Trial

Flaker G. J Am Coll Cardiol 1992:20:527-32
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New Antiarrhythmic Drugs

• Azimilide (Ikr/Iks) 
• Dronedarone (de-iodinated amio) 
• Tedisamil (Pan-K channel blockade) 
• H345/52 (Ikr and ICA) 
• SB 207266 (5-HT 4 receptor blocker) 
• SB 237376 (K+ and Ca++ channel blocker) 
• RSD 1235 (atrial selective, frequency-

dependent block of Na+ and K+ currents) 

Outcomes May be Drug Dependant



Digoxin Bad, Sinus Rhythm Good?
Time-Dependent Survival in AFFIRM

Sinus rhythm <0.0001 0.53 0.39-0.72 

Warfarin use <0.0001 0.50 0.37-0.69 

Digoxin use 0.0007 1.42 1.09-1.86 

Antiarrhythmic use 0.0005 1.49 1.11-2.01

Covariate P-Value Hazard Ratio 99% CI

HR <1.00: decreased risk of death. 
HR >1.00: increased risk of death. AFFIRM Investigators. Circulation 2004;109:1509-1513



AF in SCD-HeFT
Mortality 2.5-y KM Rate HR (95% CI)

Patient Group AF SR AF SR
All 37.0% (64) 25.4% (592) 25.5 16.4 1.02(0.76-1.37) p=0.98

Amiodarone 37.5% (24) 27.2% (210) 26.6 18.2 0.91(0.57-1.44)p=0.68

Placebo 36.4% (16) 28.3% (226) 22.7 18.0 0.94(0.53-1.64) p=0.82

ICD 36.9% (24) 20.6% (156) 26.3 13.9 1.25 (0.74-2.12) p=0.40

Singh SN. Am Heart J 2006;152:974

Total Shocks

Inappropriate Shocks



AF in CHF - Concerns

• Sicker patient – more severe CHF 
• Less benefit from ICD 
• Inappropriate ICD shocks 
• Increased risk of death 
• Difficult to manage



Management Depends on AF Type

• New onset 
• Paroxysmal 
• Persistent  
• Permanent 
• Unknown type and duration



AF in CHF – Management

• Anticoagulation – drugs and devices 
• Rate control – drugs and ablation 
• Rhythm control – drugs and ablation



Approach to Treatment

• Anticoagulation  
• Rate control 
• Rhythm control

Any (or all) may apply



CHADS2 Risk Stratification

Risk Factors for Stroke Score
C Recent congestive heart failure 1

H Hypertension 1

A  Age ≥ 75 (≥ 65 a risk also) 1

D Diabetes mellitus 1

S2 History of stroke or transient ischemic attack 2

Rockson. J Am Coll Cardiol. 2004;43:929-935

Annual risk -  2.6-5% in elderly (over age 65), 
 4-8% for one risk factor, 10-17% for two risk factors

Chugh. J Am Coll Cardiol. 2001;37:371-78



Other Anticoagulants

• Thrombin inhibitors 
• Heparin 
• Aspirin 
• Clopidogrel 
• Idraparinux

No data support these in CHF



Anticoagulation – The Bottom Line

• Warfarin is no one’s favorite drug but. . .  
• Warfarin has no substitute



ACC/AHA/ESC Guidelines
Anticoagulation Strategies

Fuster V. J Am Coll Cardiol 2006;48:149-246 



Anticoagulation in AF with CHF

• Better selection of who to anticoagulate 
• New thrombin inhibitors - maybe 
• Atrial appendage occlusion devices 
• Ablation (?)

The Future



Approach to Treatment

• Anticoagulation  
• Rate control 
• Rhythm control

Any (or all) may apply



AF – Heart Rate Variation



Rate Control of AF with Exercise

Mean VR   82 ±   9   P<0.0001

Mean VR 102 ± 29   P<0.03
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AV Junctional Ablation

Ozcan C. N Engl J Med 2001; 344:1043-1051



AV Junctional Ablation

Doshi RN. J Cardiovasc Electrophsyiol 2005;16:1160-1165

BiV, VVI, DDD?



CRT Works in Atrial Fibrillation
But AV Junctional Ablation May Be Needed

Gasparini M. J Am Coll Cardiol 2006;48:734-743



Approach to Treatment

• Anticoagulation  
• Ventricular rate control 
• Rhythm control

Any (or all) may apply





Drugs to Prevent AF after Cardioversion – A 
Systematic Review



Amiodarone for Sinus Rhythm
CTAF (Canadian Trial of Atrial Fibrillation)
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SAFE-T Amiodarone vs. Sotalol

Singh B. N Engl J Med. 2005;352:1861-1872



AF Ablation in CHF

Hsu LF. N Engl J Med  2004;351:2373

Improved Markers of Ventricular Function



PABA CHF
PV isolation vs. AVJ ablation/BiV pacing for AF in CHF

Khan MN, Heart Rhythm. 2006(3 Suppl):1S



ACC/AHA/ESC 2006 Guidelines

Fuster V. J Am Coll Cardiol. 2006;48:149-246 

Rhythm Control – Recommendations



Novel Therapies for AF

• ACE inhibitors/ARBs 
• Fish oil 
• Statins

None proven for AF in CHF
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ACEIs and ARBs for AF

Healey JS. J Am Coll Cardiol 2005;45:1832-9 



Rhythm or Rate Control in AF

• PIAF Pharmacological Intervention in Atrial  
 Fibrillation (pilot) 

• STAF STrategies in Atrial Fibrillation (pilot) 
• AFFIRM Atrial Fibrillation Follow-up Investigation of  

Rhythm Management 
• RACE RAte Control versus Electrical Cardioversion for  

Persistent Atrial Fibrillation 
• SAFE-T Sotalol and Amiodarone For Effectiveness Trial 
• HOTCAFÉ How to Treat Chronic Atrial Fibrillation Efficacy

6 Prospective, Controlled, Randomized Trials

What about in patients with CHF?



AF-CHF Trial

• 1376 patients followed ≥2 years, 123 sites  
• CHF, NYHA FC II-IV or LVEF ≤0.35 or prior 

hospitalization for CHF and LVEF ≤0.25 
• 2/3’s had persistent AF, >50% hospitalized 

for AF or CHF, generally stabilized



AF-CHF Trial

• Mortality, CHF, stroke similar - rate vs rhythm 
• 21% crossed from rhythm to rate and 10% 

crossed from rate to rhythm 
• More in rhythm group hospitalized (46% vs 39%, 

p=0.0063) mainly due to AF and bradycardia 
(8.5% vs 4.9%), p= 0.0074 

• Cardioversion more - rhythm group (39% vs 8%)

Results



Typical Day at the Office

• 75 year old female, CHF (NYHA FC II),  non-
ischemic cardiomyopathy (EF = 0.30), s/p DDD 
ICD, has recent ICD shocks  

• BP: 144/94, P 120, irregular 
– heart: S1, S2, S3 

• EKG – LBBB, atrial fibrillation

What We Have Learned



AF and CHF in 2008

• Rate control/anticoagulation – an acceptable 
approach 

• Rhythm control – for those with intolerable 
symptoms. New drugs are being developed. 

• Ablation - rapid progress with hope for a cure

Bottom Line for the Average Patient


