39

ULTRAFILTRATION FOR CONGESTIVE HEART FAILURE (Invited Lecture)
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Heart failure is associated with a variety of changes in renal hemodynamics and tubular function that lead to an expansion of plasma volume and to the formation of cardiac edema.  Glomerular filtration rate is normal in early or mild heart failure, but becomes reduced as cardiac performance becomes more severely impaired.  Renal vascular resistance is increased with a concomitant decrease in renal blood flow.  These renal hemodynamic alterations are primarily a consequence of efferent arteriolar constriction, which is driven primarily by activation of various neurohormonal vasoconstrictor systems.  In addition, such neurohormonal activation also directly facilitates increased tubular salt and water re-absorption, setting up a vicious cycle called the cardio-renal syndrome of heart failure.  According to this paradigm, decreased cardiac output leads to neurohormonal activation and diminished renal blood flow or perfusion.  The decrease in renal blood flow leads to an impairment in renal function, which results in an increase in sodium and water retention by the kidney.  The subsequent increase in plasma volume further decreases cardiac performance and feeds back into this vicious cycle to further depress cardiac function.  In this context, it should be noted that renal dysfunction or an elevated serum createnine is among the very most potent predictors of outcome in patients with heart failure.  The traditional approach to fluid removal in patients with heart failure has been through the use of diuretic medications.  While diuretics are effective in many patients at reducing extracellular fluid volume, they result in further activation of deleterious neurohormonal systems and are associated with a further reduction in glomerular filtration rate in patients with heart failure.  Moreover, patients with advanced heart failure demonstrate either absolute or relative resistance to treatment with diuretics.  Thus, ultrafiltration has been explored as an alternative or compliment to diuretic therapy.  Small, single center studies have provided encouraging results demonstrating the short and intermediate term benefits of ultrafiltration in heart failure patients.  Until recently, ultrafiltration was limited by the cumbersome nature of its application.  Newer devices and techniques have recently increased the possibility of widespread application of ultrafiltration to the management of heart failure patients.  Thus, ultrafiltration is a promising alternative to diuretics for the treatment of fluid retention associated with worsening heart failure.
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