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The optimal management of secondary hyperparathyroidism and
osteitis fibrosa is prevention. Once the parathyroid gland mass is
very large, it is difficult to control the disease. Careful attention
should be paid to the plasma phosphate concentration in CKD
patients, who should be counseled on a low-phosphate diet as
well as the appropriate use of phosphate-binding agents. These
are agents that are taken with meals and complex the dietary phosphate to limit its GI absorption. Examples of phosphate binders are
calcium acetate and calcium carbonate. A major side effect of calcium-based phosphate binders is calcium accumulation and hypercalcemia, especially in patients with low-turnover bone disease.
Sevelamer and lanthanum are non-calcium-containing polymers
that also function as phosphate binders; they do not predispose
CKD patients to hypercalcemia and may attenuate calcium deposition in the vascular bed.
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TREATMENT	

Ischemic Vascular Disease The presence of any stage of CKD is a
major risk factor for ischemic cardiovascular disease, including occlusive coronary, cerebrovascular, and peripheral vascular disease. The
increased prevalence of vascular disease in CKD patients derives from
both traditional (“classic”) and nontraditional (CKD-related) risk
factors. Traditional risk factors include hypertension, hypervolemia,
dyslipidemia, sympathetic overactivity, and hyperhomocysteinemia.
The CKD-related risk factors comprise anemia, hyperphosphatemia,
hyperparathyroidism, increased FGF-23, sleep apnea, and generalized
inflammation. The inflammatory state associated with a reduction
in kidney function is reflected in increased circulating acute-phase
reactants, such as inflammatory cytokines and C-reactive protein,
with a corresponding fall in the “negative acute-phase reactants,”
such as serum albumin and fetuin. The inflammatory state appears
to accelerate vascular occlusive disease, and low levels of fetuin may
permit more rapid vascular calcification, especially in the face of
hyperphosphatemia. Other abnormalities seen in CKD may augment
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Disorders of the Kidney and Urinary Tract

Other Complications of Abnormal Mineral Metabolism Calciphylaxis (calcific uremic arteriolopathy) is a devastating condition seen almost
exclusively in patients with advanced CKD. It is heralded by livedo
reticularis and advances to patches of ischemic necrosis, especially on
the legs, thighs, abdomen, and breasts (Fig. 335-5). Pathologically,
there is evidence of vascular occlusion in association with extensive
vascular and soft tissue calcification. It appears that this condition is
increasing in incidence. Originally it was ascribed to severe abnormalities in calcium and phosphorus control in dialysis patients, usually associated with advanced hyperparathyroidism. However, more
recently, calciphylaxis has been seen with increasing frequency in the
absence of severe hyperparathyroidism. Other etiologies have been
suggested, including the increased use of oral calcium as a phosphate
binder. Warfarin is commonly used in hemodialysis patients, and
one of the effects of warfarin therapy is to decrease the vitamin K–
dependent regeneration of matrix GLA protein. This latter protein
is important in preventing vascular calcification. Thus, warfarin
treatment is considered a risk factor for calciphylaxis, and if a patient
develops this syndrome, this medication should be discontinued and
replaced with alternative forms of anticoagulation.

CARDIOVASCULAR ABNORMALITIES
Cardiovascular disease is the leading cause of morbidity and mortality
in patients at every stage of CKD. The incremental risk of cardiovascular disease in those with CKD compared to the age- and sex-matched
general population ranges from 10- to 200-fold, depending on the
stage of CKD. Between 30 and 45% of patients reaching stage 5 CKD
already have advanced cardiovascular complications. As a result, most
patients with CKD succumb to cardiovascular disease (Fig. 335-6)
before ever reaching stage 5 CKD. Thus, the focus of patient care in
earlier CKD stages should be directed to prevention of cardiovascular
complications.
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Figure 335-5 Calciphylaxis. This peritoneal dialysis patient was
on chronic warfarin therapy for atrial fibrillation. She noticed a small
painful nodule on the abdomen that was followed by progressive
skin necrosis and ulceration of the anterior abdominal wall. She was
treated with hyperbaric oxygen, intravenous thiosulfate, and discontinuation of warfarin, with slow resolution of the ulceration.

Calcitriol exerts a direct suppressive effect on PTH secretion and
also indirectly suppresses PTH secretion by raising the concentration of ionized calcium. However, calcitriol therapy may result in
hypercalcemia and/or hyperphosphatemia through increased GI
absorption of these minerals. Certain analogues of calcitriol are
available (e.g., paricalcitol) that suppress PTH secretion with less
attendant hypercalcemia.
Recognition of the role of the extracellular calcium-sensing
receptor has led to the development of calcimimetic agents that
enhance the sensitivity of the parathyroid cell to the suppressive
effect of calcium. This class of drug, which includes cinacalcet,
produces a dose-dependent reduction in PTH and plasma calcium
concentration in some patients.
Current National Kidney Foundation Kidney Disease Outcomes
Quality Initiative guidelines recommend a target PTH level between
150 and 300 pg/mL, recognizing that very low PTH levels are associated with adynamic bone disease and possible consequences of
fracture and ectopic calcification.
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Figure 335-6 U.S. Renal Data System showing increased likelihood
of dying rather than starting dialysis or reaching stage 5 chronic kidney
disease (CKD). 1 , Death; 2 , ESRD; 3 , event-free. DM; diabetes mellitus.
(Adapted from RN Foley et al: J Am Soc Nephrol 16:489-495, 2005.)
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