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Causes of  Heart Failure 

Anderson,B .Am Heart J 1993;126:632-40 



It It is now well-established that at least 

one-half  of  the patients presenting with 

symptoms and signs of  heart failure will 

have a normal left ventricular ejection 

fraction. 

JACC 54:36–46, 2009 







Heart Failure with Preserved Ejection Fraction (HFpEF) 

 Recent studies have identified abnormalities in torsional mechanics, demonstrating 
that diastolic heart failure is accompanied by abnormalities in systolic function.  
 

 Stroke volume and cardiac output are often reduced despite a normal ejection 
fraction. 
 

 Exercise is poorly tolerated. The heart with diastolic dysfunction cannot relax to 
accommodate the increased blood flow required to maintain a higher cardiac 
output, and perfusion is maintained via elevations in left atrial pressures, resulting 
in symptoms of dyspnea.  
 

 Atrial fibrillation is particularly problematic, and the combined effects of the loss of 
atrial kick and the rapid heart rates further impair diastolic filling.  
 

 Emerging data suggest that lowering blood pressure alleviates symptoms more 
effectively than therapy with specific agents 
 

 4 areas for treatment: blood pressure control, rate/rhythm control in underlying AF, 
control of pulmonary congestion with diuretic agents, and revascularization and 
correction of underlying ischemia when indicated. 
 
 



Systolic CHF: Physiology Begets Symptoms 

JACC 54:386-396, 2009 



Systolic Heart Failure: 
          Treatment 

CLINICAL  PEARLS  IN  SUCCESSFUL  

HEART  FAILURE  THERAPY 



Systolic Heart Failure: 
          Treatment 

Behavioral and Lifestyle Modifications Are Essential 

to Ensuring Success of   

Heart Failure Pharmacotherapy 
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Systolic Heart Failure: 
          Treatment 

Before initiation of pharmacotherapy patients must be counseled 
regarding  
 

 The importance of dietary discretion 
 

 Nutritional consultation should be provided 
 

 Strict adherence should be emphasized 
 

 The importance of daily weight measurements 
 

 Patients should be provided with instructions regarding diuretic dosing 
adjustments for sudden changes in weight 



Systolic Heart Failure: 
          Treatment 

Angiotensin-Converting Enzyme Inhibitors and β-

Blockers Form the Cornerstone of  CHF 

Pharmacotherapy 
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Systolic Heart Failure: 
          Treatment 

Summary Judgment 



Systolic Heart Failure: 
          Treatment 

Whereas the Benefits of  ACEI’s Appear to Be Class 

Specific, β-Blocker Use Should Be Relegated to 

Clinical Trials 
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Systolic Heart Failure: 
          Treatment 

 

 ACEI's: There appears to be no significant difference in outcomes between 
agents 
 

 Beneficial effects of β-blockers are thought to be limited to specific drugs 
 

 β-Blockers with intrinsic sympathomimetic activity (xamoterol) and other 
agents, including bucindolol, have not demonstrated a survival benefit 
 

 It is recommended that β-blocker use be restricted to carvedilol, bisoprolol, 
and metoprolol succinate, agents proven to improve survival in clinical trials 
 

 Of these, carvedilol is usually treatment of first choice, due to its vasodilator 
properties, low cost and trial performance 

vs. 



Systolic Heart Failure: 
          Treatment 

In Patients With Newly Diagnosed CHF  

It Is Safe to Use Either a β-Blocker  

or an ACEI as First-Line Therapy 
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Which of these agents was used as initial 
therapy and which was added subsequently 
did not affect outcomes in CIBIS (Cardiac 
Insufficiency Bisoprolol Study) III. 



Systolic Heart Failure: 
          Treatment 

Attempts Should Be Made to Attain  

Doses of  Drugs Studied in Clinical  

Trials, and Rapid Outpatient  

Titration of  Drugs Is Feasible 
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Systolic Heart Failure: 
          Treatment 

 Clinical trial data support a dose-dependent improvement in LV function and 
reductions in mortality and hospitalizations with β-blocker use.  
 

 Although a variable dosing trial demonstrated no additional survival benefits 
with higher doses of ACEI, higher doses were associated with reduced 
hospitalizations. 
 

 Clinical experience suggests that, in the absence of symptoms to suggest 
hypotension (eg, fatigue and dizziness), pharmacotherapy may be up-titrated 
every 2 to 3 weeks in otherwise hemodynamically stable and euvolemic 
outpatients. 
 

 Factors associated with impaired carvedilol tolerance in CHF are age, low 
diastolic blood pressure, raised plasma urea concentration, and NYHA class . 
No single baseline variable is an independent marker of inability to tolerate 
carvedilol.  
 

 Carvedilol tolerance was unrelated to the presence or absence of traditional 
precautions or relative contraindications to beta blockade, being 85% in 
chronic obstructive airways disease/asthma, 86% in diabetes, 84% in 
peripheral vascular disease, 83% in patients receiving concomitant 
amiodarone treatment, and 84% in those with heart rate <70 bpm. 

European Heart Journal Supplements (2006) 8 (Supplement C), C19–C27 



Systolic Heart Failure: 
          Treatment 

Aldosterone Antagonism Is Beneficial in Patients 

With Advanced (New York Heart Association III 

 and IV) Heart Failure 
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Systolic Heart Failure: 
          Treatment 



Systolic Heart Failure: 
          Treatment 
Aldosterone Blockers: Complicated But Worth It 

Mayo Clin Proc 2005;80(12):1623-1630 



Systolic Heart Failure: 
          Treatment 

Angiotensin II Receptor Blockers Should Be 

Used in Patients Intolerant of  ACEI’s, But 

Triple Neurohormonal Blockade (ACEI’s, β-

Blockers, and Angiotensin II Receptor Blockers) 

Should Be Avoided 
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Systolic Heart Failure: 
          Treatment 

A ceiling effect appears to exist beyond which additional neurohormonal 
blockade may no longer be beneficial and may even trend toward harm. Thus, 
the clinical dictum should be:  

Use a 2-drug combination first (ACEI and β-blocker). 
  
If β-blocker intolerant: ACEI and ARB. 
 
If ACEI intolerant: ARB and β-blocker. 
 



Systolic Heart Failure: 
          Treatment 

The Combination of  Hydralazine and Nitrates 

Should Be Limited to Special Populations: 

Those Patients Who Remain Hypertensive 

With Neurohormonal Blockade and Those 

With Renal Insufficiency Prohibiting Use of  

ACEIs or ARBs 
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Systolic Heart Failure: 
          Treatment 

In Patients With Residual Symptoms Despite 

Optimization of  Volume Status and 

Pharmacotherapy, Addition of  Digoxin Should 

Be Considered 
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Systolic Heart Failure: 
          Treatment 

 Digitalis glycosides exert a mild inotropic effect, but more importantly, 
attenuate carotid sinus baroreceptors and have sympathoinhibitory effects 
that result in a decrease in serum norepinephrine levels, plasma renin 
levels, and possibly aldosterone levels 

 Low doses of digoxin are sufficient to achieve  potentially beneficial 
outcomes, and higher doses tend to breach the therapeutic safety index. 
Trough digoxin levels are checked to minimize the risk of toxicity, and 
although dose reductions are indicated for higher levels, no adjustment is 
made for low levels. 



Systolic Heart Failure: 
          Treatment 

Adequate Dosing of  Diuretic Agents Is  

Critical in Managing Symptoms  

and Functional Status 
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Systolic Heart Failure: 
          Treatment 

 Neurohormonal activation results in avid salt and water retention.  
 

 Loop diuretic agents are often required because of their increased potency, 
and frequent dose adjustments may be necessary because of variable oral 
absorption and fluctuations in renal function.  
 

 Importantly, clinical trial data confirming efficacy are limited, and no data 
suggest that these agents improve survival.  
 

 Diuretic agents should ideally be used in tailored dosing schedules to avoid 
excessive exposure. 



Systolic Heart Failure: 
          Treatment 

Routine Anticoagulation Has No role in the 

Patient With Heart Failure 

11 



Systolic Heart Failure: 
          Treatment 

The Second-Generation Calcium Channel–

Blocking Agents Amlodipine and Felodipine Are 

Safe and Effective in Reducing Blood Pressure 

But Have No Effects on Morbidity, Mortality, or 

Quality of  Life 
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Systolic Heart Failure: 
          Treatment 



Systolic Heart Failure: 
          Treatment 

Sleep-Disordered Breathing 
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Sleep that knits up the ravell'd sleeve of  care, 

The death of  each day's life, sore labour's bath, 

Balm of  hurt minds, great nature's second course, 

Chief  nourisher in life's feast… 

                                                          Macbeth 



Systolic Heart Failure: 
          Treatment 
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 Sleep-disordered breathing encompasses obstructive sleep apnea and 

Cheyne-Stokes breathing in its extreme form.  

 

 Sleep-disordered breathing is common (61% of  CHF patients - J Clin 

Sleep Med. 4: 38–42, 2008) and may coexist in patients with CHF 

despite optimal pharmacological treatment.  

 

 The frequent periods of  hypoxia and repeated nighttime arousals 

trigger adrenergic surges, which can worsen hypertension and impair 

systolic and diastolic function.  

 

 Obstructive sleep apnea is an independent predictor of  worsening 

outcomes in heart failure. 

 

 Treatment with nocturnal positive airway pressure improves 

oxygenation, ejection fraction, and 6-minute walk distance. However, no 

firm data support improved survival with treatment. 



Systolic Heart Failure: 
          Treatment 

Atrial Fibrillation 
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Systolic Heart Failure: 
          Treatment 

 Atrial fibrillation (AF) is common in patients with heart failure, and the 

rapid ventricular rates are often poorly tolerated.  

 

 Despite the burden of  AF in heart failure, convincing data are lacking that 

AF incrementally increases mortality.  

 

 Primary reasons to treat AF are to stabilize LV function and to manage 

symptoms.  

 

 Multiple studies have shown no superiority of  rhythm vs. rate control in 

this patient population.  

 

 Rate control is typically achieved with beta-blockers and digoxin. 

  

 Diltiazem and verapamil should be avoided.  

 

 Given the high risk of  thromboembolism, warfarin should be administered 

to all patients when possible, with strict monitoring of  the INR.al 
normalized ratio. 



Systolic Heart Failure: 
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Cardiac Electrical Devices 
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Systolic Heart Failure: 
          Treatment 



Impella LV Support Device 



Systolic Heart Failure: 
          Treatment 

Exercise Training 
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Systolic Heart Failure: 
          Treatment 

  A Controlled Trial Investigating Outcomes of  Exercise Training 

investigated the short- (3-month) and long-term (12-month) effects of  a 

supervised exercise program in patients with moderate heart failure. 

 

  Exercise was safe, improved patients’ sense of  well-being, and correlated 

with a trend toward mortality reduction. 

 

 Maximal changes in 6-minute walk distance were evident at 3 months, but 

the effects were durable, with significant improvements in 

cardiopulmonary exercise time and peak oxygen consumption persisting at 

12 months.  

 

 It is critical that primary care physicians emphasize the importance of  

exercise to most patients with heart failure and ensure adherence to this 

recommendation during follow-up.. Increase in thigh strength seems to be 
especially helpful. 

HF-ACTION: Trial Results 



Systolic Heart Failure: 
          Treatment 

In Summary… 



Systolic Heart Failure: 
          Treatment 

NEJM 362;3,2010 



Systolic Heart Failure: 
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FHS 


