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ABSTRACT 

Mineral and bone disorder is a common complication of end-stage renal disease. Notably, 

hyperphosphatemia likely promotes calcification of the myocardium, valves, and arteries. 

Hyperphosphatemia is associated with higher risk for cardiovascular mortality and morbidity along a 

gradient beginning at 5.0 mg/dL. Among contemporary hemodialysis (HD) patients, mean serum 

phosphorus level is 5.2 mg/dL, although 25% of patients have serum phosphorus levels of 5.5 to 6.9 

mg/dL; and 13%, >7.0 mg/dL. Treatment of hyperphosphatemia is burdensome. Dialysis patients 

consume a mean of 19 pills per day, half of which are phosphate binders. Medicare Part D 

expenditures on binders for dialysis patients approached $700 million in 2013. Phosphorus removal 

with thrice-weekly HD (4 hours per session) is ∼3,000 mg/wk. However, clearance is unlikely to 

counterbalance dietary intake, which varies around a mean of 7,000 mg/wk. Dietary restriction and 

phosphate binders are important interventions, but each has limitations. Dietary control is complicated 

by limited access to healthy food choices and unclear labeling. Meanwhile, adherence to phosphate 

binders is poor, especially in younger patients and those with high pill burden. Multiple randomized 

clinical trials show that intensive HD reduces serum phosphorus levels. In the Frequent Hemodialysis 

Network (FHN) trial, short daily and nocturnal schedules reduced serum phosphorus levels by 0.6 and 

1.6 mg/dL, respectively, relative to 3 sessions per week. A similar effect of nocturnal HD was observed 

in an earlier trial. In the daily arm of the FHN trial, intensive HD significantly lowered estimated 

phosphate binder dose per day, whereas in the nocturnal arm, intensive HD led to binder 

discontinuation in 75% of patients. However, intensive HD appears to have no meaningful effects on 

serum calcium and parathyroid hormone concentrations. In conclusion, intensive HD, especially 

nocturnal HD, lowers serum phosphorus levels and decreases the need for phosphate binders. 

COMMENTS 

Mineral and bone disorder (MBD) is an inevitable complication of chronic kidney disease. 
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There are a number of pharmacologic interventions for MBD, including vitamin D sterols, in either oral 

or intravenous formulation; phosphate binders, including calcium acetate, lanthanum carbonate, and 

sevelamer (with carbonate or hydrochloride salt); and cinacalcet hydrochloride, a calcimimetic indicated 

for the treatment of secondary hyperparathyroidism. Dialysate calcium concentration can also be 

manipulated. Clearly, novel strategies are needed to address MBD, particularly hyperphosphatemia. 

In this review, the authors describe the epidemiology of hyperphosphatemia, mechanics of phosphate 

intake and excretion, efficacy and limitations of oral phosphate binders, and effects of intensive HD on 

both serum phosphorus levels and phosphate-binder use. They also briefly examine the effects of 

intensive HD on both calcium and PTH levels, as well as gaps in the existing literature. They show that 

both short daily HD and nocturnal HD can effectively lower serum phosphorus levels and markedly 

reduce the use of phosphate binders, but have unclear effects on other biochemical parameters, as 

well as the incidence of clinical consequences of MBD. 
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