however, the largest increment in cardiovascular mortality rate in
dialysis patients is not necessarily directly associated with acute
myocardial infarction but, instead, is the result of congestive heart
failure and sudden death. ECG monitoring studies have suggested
that asystole and bradyarrhythmias are the principal causes of
sudden cardiac death in dialysis patients.

Cardiac troponin levels are frequently elevated in CKD without
evidence of acute ischemia. The elevation complicates the diagnosis
of acute myocardial infarction in this population. Serial
measurements may be needed. Therefore, the trend in levels over
the hours after presentation may be more informative than a single,
elevated level. Interestingly, consistently elevated levels are an
independent prognostic factor for adverse cardiovascular events.

Heart Failure Abnormal cardiac function secondary to myocardial
ischemia, left ventricular hypertrophy, diastolic dysfunction, and frank
cardiomyopathy, in combination with salt and water retention, often
results in heart failure or even pulmonary edema. Heart failure can
be a consequence of diastolic or systolic dysfunction, or both. A form
of “low-pressure” pulmonary edema can also occur in advanced
CKD, manifesting as shortness of breath and a “bat wing” distribution
of alveolar edema fluid on chest x-ray. This finding can occur even in
the absence of ECFV overload and is associated with normal or
mildly elevated pulmonary capillary wedge pressure. This process
has been ascribed to increased permeability of alveolar capillary
membranes as a manifestation of the uremic state, and it responds
to dialysis. Other CKD-related risk factors, including anemia and
sleep apnea, may contribute to the risk of heart failure.

Hypertension and left ventricular hypertrophy are the most
common complications of CKD. Hypertension usually develops early
during the course of CKD and is associated with adverse outcomes,
including the development of ventricular hypertrophy and a more
rapid loss of renal function. Left ventricular hypertrophy and dilated
cardiomyopathy are among the strongest risk factors for
cardiovascular morbidity and mortality in patients with CKD and are
thought to be related primarily, but not exclusively, to prolonged
hypertension and ECFV overload. In addition, anemia and the



