rub or effusion, encephalopathy, uremic bleeding). Late initiation of
dialysis carries the risk of avoidable volume, electrolyte, and
metabolic complications of AKI. On the other hand, initiating dialysis
too early may unnecessarily expose individuals to intravenous lines
and invasive procedures, with the attendant risks of infection,
bleeding, procedural complications, and hypotension. In randomized
controlled trials, earlier versus later initiation of dialysis has not been
demonstrated to improve survival, and may increase the risk of
adverse events. The initiation of dialysis should not, however, await
the development of a life-threatening complication of renal failure.
Many nephrologists initiate dialysis for AKI empirically when the BUN
exceeds a certain value (e.g., 100 mg/dL) in patients without clinical
signs of recovery of kidney function. The available modes for renal
replacement therapy in AKI require either access to the peritoneal
cavity (for peritoneal dialysis) or the large blood vessels (for
hemodialysis, hemofiltration, and other hybrid procedures). Small
solutes are removed across a semipermeable membrane down their
concentration gradient (“diffusive” clearance) and/or along with the
movement of plasma water (“convective” clearance). Hemodialysis
can be used intermittently or continuously and can be done through
convective clearance, diffusive clearance, or a combination of the
two. Vascular access is through the femoral, internal jugular, or
subclavian veins. Hemodialysis is an intermittent procedure that
removes solutes through diffusive and convective clearance.
Hemodialysis is typically performed 3—4 h per day, three to four
times per week, and is the most common form of renal replacement
therapy for AKI. One of the major complications of hemodialysis is
hypotension, particularly in the critically ill, which can perpetuate AKI
by causing ischemic injury to the recovering organ.

Continuous intravascular procedures were developed in the early
1980s to treat hemodynamically unstable patients without inducing
the rapid shifts of volume, osmolarity, and electrolytes characteristic
of intermittent hemodialysis. Continuous renal replacement therapy
(CRRT) can be performed by convective clearance (continuous
venovenous hemofiltration [CVVH]), in which large volumes of
plasma water (and accompanying solutes) are forced across the
semipermeable membrane by means of hydrostatic pressure; the



