placement of an arteriovenous fistula for hemodialysis can generate
a high cardiac output state and consequent high-output heart failure.

The absence of hypertension may signify poor left ventricular
function. Indeed, in epidemiologic studies of dialysis patients, low
blood pressure actually carries a worse prognosis than does high
blood pressure. This mechanism, in part, accounts for the “reverse
causation” seen in dialysis patients, wherein the presence of
traditional risk factors, such as hypertension, hyperlipidemia, and
obesity, appear to portend a better prognosis. Importantly, these
observations derive from cross-sectional studies of late-stage CKD
patients and should not be interpreted to discourage appropriate
management of these risk factors in CKD patients, especially at early
stages. In contrast to the general population, it is possible that in
late-stage CKD, low blood pressure, reduced body mass index, and
hypolipidemia indicate the presence of an advanced malnutrition-
inflammation state, with the attendant poor prognosis.

The use of exogenous ESAs can increase blood pressure and
the requirement for antihypertensive drugs. Chronic ECFV overload
is also a contributor to hypertension, and improvement in blood
pressure can often be seen with the use of dietary sodium restriction,
diuretics, and fluid removal with dialysis. Nevertheless, because of
activation of the RAS and other disturbances in the balance of
vasoconstrictors and vasodilators, some patients remain
hypertensive, despite careful attention to ECFV status.

TREATMENT

Cardiovascular Abnormalities

MANAGEMENT OF HYPERTENSION

The overarching goal of hypertension therapy in CKD is to prevent
the extrarenal complications of high blood pressure, such as
cardiovascular disease and stroke. Although a clear-cut
generalizable benefit in slowing progression of CKD remains as yet
unproven, the benefit for cardiac and cerebrovascular health is
compelling. In all patients with CKD, blood pressure should be
controlled to levels recommended by national guideline panels. In



