COMPLICATIONS DURING PERITONEAL DIALYSIS
The major complications of peritoneal dialysis are peritonitis, catheterassociated nonperitonitis infections, weight gain and other metabolic
disturbances, and residual uremia (especially among patients with no
residual kidney function).
Peritonitis typically develops when there has been a break in sterile
technique during one or more of the exchange procedures. Peritonitis is
usually defined by an elevated peritoneal fluid leukocyte count (100/μL,
of which at least 50% are polymorphonuclear neutrophils); these cutoffs are lower than in spontaneous bacterial peritonitis because of the
presence of dextrose in peritoneal dialysis solutions and rapid bacterial
proliferation in this environment without antibiotic therapy. The clinical presentation typically consists of pain and cloudy dialysate, often
with fever and other constitutional symptoms. The most common
culprit organisms are gram-positive cocci, including Staphylococcus,
reflecting the origin from the skin. Gram-negative rod infections
are less common; fungal and mycobacterial infections can be seen in
selected patients, particularly after antibacterial therapy. Most cases of
peritonitis can be managed either with intraperitoneal or oral antibiotics, depending on the organism; many patients with peritonitis do not
require hospitalization. In cases where peritonitis is due to hydrophilic
gram-negative rods (e.g., Pseudomonas sp.) or yeast, antimicrobial
therapy is usually not sufficient, and catheter removal is required to
ensure complete eradication of infection. Nonperitonitis catheterassociated infections (often termed tunnel infections) vary widely in
severity. Some cases can be managed with local antibiotic or silver
nitrate administration, whereas others are severe enough to require
parenteral antibiotic therapy and catheter removal.
Peritoneal dialysis is associated with a variety of metabolic complications. Albumin and other proteins can be lost across the peritoneal membrane in concert with the loss of metabolic wastes. Hypoproteinemia
obligates a higher dietary protein intake in order to maintain nitrogen
balance. Hyperglycemia and weight gain are also common complications of peritoneal dialysis. Several hundred calories in the form
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of dextrose are absorbed each day, depending on the concentration 1825
employed. Peritoneal dialysis patients, particularly those with diabetes
mellitus, are then prone to other complications of insulin resistance,
including hypertriglyceridemia. On the positive side, the continuous
nature of peritoneal dialysis usually allows for a more liberal diet, due to
continuous removal of potassium and phosphorus—two major dietary
components whose accumulation can be hazardous in ESRD.

LONG-TERM OUTCOMES IN ESRD
Cardiovascular disease constitutes the major cause of death in patients
with ESRD. Cardiovascular mortality and event rates are higher in
dialysis patients than in patients after transplantation, although rates
are extraordinarily high in both populations. The underlying cause
of cardiovascular disease is unclear but may be related to shared risk
factors (e.g., diabetes mellitus, hypertension, atherosclerotic and arteriosclerotic vascular disease), chronic inflammation, massive changes
in extracellular volume (especially with high interdialytic weight gains),
inadequate treatment of hypertension, dyslipidemia, anemia, dystrophic vascular calcification, hyperhomocysteinemia, and, perhaps, alterations in cardiovascular dynamics during the dialysis treatment. Few
studies have targeted cardiovascular risk reduction in ESRD patients;
none have demonstrated consistent benefit. Two clinical trials of statin
agents in ESRD demonstrated significant reductions in low-density
lipoprotein (LDL) cholesterol concentrations, but no significant reductions in death or cardiovascular events (Die Deutsche Diabetes Dialyse
Studie [4D] and A Study to Evaluate the Use of Rosuvastatin in Subjects
on Regular Hemodialysis [AURORA]). The Study of Heart and Renal
Protection (SHARP), which included patients on dialysis- and nondialysis-requiring CKD, showed a 17% reduction in the rate of major
cardiovascular events or cardiovascular death with simvastatin-ezetimibe treatment. Most experts recommend conventional cardioprotective strategies (e.g., lipid-lowering agents, aspirin, inhibitors of the
renin-angiotensin-aldosterone system, and β-adrenergic antagonists)
in dialysis patients based on the patients’ cardiovascular risk profile,
which appears to be increased by more than an order of magnitude
relative to persons unaffected by kidney disease. Other complications
of ESRD include a high incidence of infection, progressive debility and
frailty, protein-energy malnutrition, and impaired cognitive function.
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external leakage of fluid from the peritoneal cavity. The cuffs are placed
in the preperitoneal plane and ~2 cm from the skin surface.
The peritoneal equilibrium test is a formal evaluation of peritoneal membrane characteristics that measures the transfer rates of
creatinine and glucose across the peritoneal membrane. Patients are
classified as low, low–average, high–average, and high transporters. Patients with rapid equilibration (i.e., high transporters) tend to
absorb more glucose and lose efficiency of ultrafiltration with long
daytime dwells. High transporters also tend to lose larger quantities
of albumin and other proteins across the peritoneal membrane. In
general, patients with rapid transporting characteristics require more
frequent, shorter dwell time exchanges, nearly always obligating use
of a cycler. Slower (low and low–average) transporters tend to do well
with fewer exchanges. The efficiency of solute clearance also depends
on the volume of dialysate infused. Larger volumes allow for greater
solute clearance, particularly with CAPD in patients with low and low–
average transport characteristics.
As with hemodialysis, the optimal dose of peritoneal dialysis is
unknown. Several observational studies have suggested that higher
rates of urea and creatinine clearance (the latter generally measured
in liters per week) are associated with lower mortality rates and fewer
uremic complications. However, a randomized clinical trial (Adequacy
of Peritoneal Dialysis in Mexico [ADEMEX]) failed to show a significant reduction in mortality or complications with a relatively
large increment in urea clearance. In general, patients on peritoneal
dialysis do well when they retain residual kidney function. The rates
of technique failure increase with years on dialysis and have been
correlated with loss of residual function to a greater extent than loss
of peritoneal membrane capacity. For some patients in whom CCPD
does not provide sufficient solute clearance, a hybrid approach can
be adopted where one or more daytime exchanges are added to the
CCPD regimen. Although this approach can enhance solute clearance
and prolong a patient’s capacity to remain on peritoneal dialysis, the
burden of the hybrid approach can be overwhelming.

GLOBAL PERSPECTIVE
The incidence of ESRD is increasing worldwide with longer
life expectancies and improved care of infectious and cardiovascular diseases. The management of ESRD varies widely by
country and within country by region, and it is influenced by economic and other major factors. In general, peritoneal dialysis is more
commonly performed in poorer countries owing to its lower expense
and the high cost of establishing in-center hemodialysis units.
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Transplantation of the human kidney is the treatment of choice for
advanced chronic renal failure. Worldwide, tens of thousands of these
procedures have been performed with more than 180,000 patients bearing functioning kidney transplants in the United States today. When
azathioprine and prednisone initially were used as immunosuppressive
drugs in the 1960s, the results with properly matched familial donors
were superior to those with organs from deceased donors: 75–90%
compared with 50–60% graft survival rates at 1 year. During the 1970s
and 1980s, the success rate at the 1-year mark for deceased-donor
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