Heart Failure - Notes on Diagnosis and Treatment

Pump failure affects 10% of people over 65 years and overall 3 year survival is less than 50%. Most failure follows from coronary arterial disease and loss of functional myocardium. Failure can follow any process that exhausts myocardial reserve, including hypertension, valve disorders, metabolic demand and toxic or infective harm to myocardium. 
· A distinction is made between hypertrophic and dilated heart failure. Hypertrophy mostly results from systemic hypertension or outflow obstruction. Dilation follows from a reduced ejection fraction and increased diastolic volume.
· Activation of the renin-angiotensin-aldosterone system transiently improves cardiac output, then intense vasoconstriction and sodium and water retention worsens failure.
· Most heart failure is LVF initially and biventricular or congestive cardiac failure develops if LVF is not controlled.

· Advanced pulmonary disease with pulmonary hypertension causes RV strain and pure RVF (cor pulmonale).
· Early LV failure can be silent but an ejection fraction < 40% is usually symptomatic as SOBOE.
· Systolic function relies on chamber filling, myocardial contractility, resistance to ejection and heart rate and rhythm. In failure, sustained sympathetic activity adds to myocardial work by increasing HR and contractility.
· Diastolic failure follows from stiff ventricles with impaired relaxation and filling.  Mostly this relates to hypertension and LVH. Output relies on higher filling pressures. Diagnose by echo and treat cautiously.
· Dyspnea is the most common symptom and progresses from effort to rest dyspnea. Patients also experience dry cough, nocturia and edema. 
· CXR may show cardiomegaly, increased upper zone pulmonary vein markings and interstitial fluid or frank effusion of fluid into pleural spaces.
· ECG may show tachycardia, LVH, evidence of ischaemia or dysrhythmia.

· Echocardiography gives a definitive view of pump failure.
· B-type natriuretic peptide (BNP) is a useful adjunct to diagnosis of HF. High levels correlate with high ventricular filling pressures present in both systolic and diastolic failure. BNP is less specific in older people, women and people with COPD.

Treatment of chronic heart failure aims to recover adequate forward flow by optimizing filling and emptying of the ventricles.
· Low-level exercise helps those with compensated heart failure.

· For exacerbations, look for a reason and use intravenous Frusemide and a short period of bed-rest to reduce cardiac workload and promote diuresis.

· Salt restriction reduces water retention and cardiac work.

· Alcohol is a negative inotrope and a cumulative myocardial toxin.

· Treat underlying problems of HTN, anemia or infection. Structural problems may need surgery.
· Recovery of normal heart rhythm can reverse failure but remember that many antiarrhythmic drugs are also potentially arrhythmogenic and negatively inotropic.
· Loop diuretics are first-line drugs for HF. They reduce overload of the vascular compartment and thus reduce both pre-load and afterload. 
· Metolazone is a potent thiazide diuretic and useful for refractory congestive failure.
· ACE-inhibitors suppress the renin-angiotensin system, block degradation of bradykinin and enhance production of vasodilatory prostaglandins and NO. They improve symptoms and reduce mortality by 20%. Start cautiously in case of hypotension and pre-renal failure. Expect creatinine to rise by up to 30%. Stop potassium supplements.
· ARB’s specifically block binding to receptors that mediate vasoconstriction by angiotensin II. They do not block receptors that mediate degradation of kinins. 

· Remember that vasodilators expand the vascular compartment, reducing pre-load as well as after-load, so be cautious in diastolic failure with output dependent on a higher filling pressure.

· Adding Carvedilol or Metoprolol to an ACE-inhibitor improves exercise tolerance, reduces hospital admissions and extends survival in chronic stable heart failure. Benefit follows from blocking chronic sympathetic activation. The slower HR reduces cardiac work and improves diastolic coronary perfusion. Start low, go slow.

· Spironolactone inhibits aldosterone and can extend survival. It may reduce adverse LV re-modeling. Monitor potassium. Eplerenone (not yet available in NZ) is an aldosterone receptor antagonist shown to reduce mortality after myocardial infarction complicated by LVF. Monitor electrolytes.

· Digoxin is both inotropic and negatively chronotropic. It is effects symptom relief in congestive failure and slows ventricular rate in atrial fibrillation. Clearance depends on adequate renal function and a rising level can cause heart block.
In general, patients with clinical heart failure should receive diuretics, ACE-inhibitors, spironolactone and, in many cases cautious titration of beta-blockers. Other treatments may apply to conditions underlying the failure.
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