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General Approach to Phosphorus 

Management in ESRD

• Normalize serum phosphorus: By diet, phosphorus 
binder therapy, and more dialysis 

• Normalize serum calcium: Targeting the lower end of 
normal allows more flexibility in treatments

• Treat elevated PTH: With calcitriol or other “less 
hypercalcemic” vitamin D analogues

• Ultimately want to improve biochemical parameters in 
order to 

– Reduce cardiovascular calcification

– Improve LVH

– Treat renal osteodystrophy (bone abnormalities)

– Reduce fractures





Evidence Based?

• Animal and in vitro studies demonstrate that phosphorus is a direct 
vascular toxin, can induce LVH, and increases PTH.

• Many associative data demonstrate increased mortality when 
phosphorus is above a certain value; what the inflection point at which 
this risk increases depends in part on what the reference range was set 
at. 

• Meta analysis of studies evaluating an association of phosphorus with 
adverse outcomes demonstrate a relative risk of 1.18(1.12-1.25 95% CI) 
per unit increase of phosphorus for all cause mortality, and 1.10 (1.06-
1.13) per unit increase for phosphorus and cardiovascular mortality. 
(Palmer, JAMA 2011)

• No study has been done to demonstrate that lowering phosphorus to a 
specific level is associated with an improved outcome; thus the ideal 
‘target’ is unknown and thus “toward the normal range” was used in 
the KDIGO guidelines

• Must individualize treatment in each patient to optimize phosphorus 
lowering while minimizing side effects







Considerations for Phosphorus Control

1. Dietary Management of Phosphorus Intake

2. Removal of Phosphorus with RRT

3. Phosphorus Binder Management





Phosphorus removal with dialysis

• The majority of phosphorus is not in the 
extracellular space. Thus conventional 
hemodialysis will lower phosphorus, but with 
rebound after dialysis is done.
– Dialysis with maximal convection and maximal time 

will yield greatest removal of phosphorus

– Standard thrice weekly HD removes ~ 2.4 g/week

– Hemodiafiltration removes ~3.6 g/week

– Short daily HD (SDHD) removes ~2.5 g/week

– Nocturnal HD removes ~ 8 g/week

– CAPD removes ~2.8 g/week

– CCPD removes ~2.8 g/week

• In the randomized trial of thrice weekly vs. SDHD, 
there was a greater reduction in pre dialysis 
phosphorus concentration over the 12 months in 
frequent compared to thrice weekly dialysis (-0.56 
mg/dl (95% CI -0.91 to -0.22). (Chertow et al, NEJM 2010)

• The average person (in US) eats 1.4 g / day or ~ 9 to 
10 g/wk! 



Phosphorus Binders

• Calcium Based Binders
– Calcium carbonate (Tums)

– Elemental calcium equivalent:
• 400 mg (161 mg)

• 500 mg (200 mg)

• 750 mg (300 mg)

• 1000 mg (400 mg)

• 1177 mg (470 mg)

– Calcium acetate (PhosLo, Phoslyra = liquid form)
• 667 mg caps or 667mg / 5mL

• Calcium acetate 667mg = 169mg elemental calcium

• Seems to be more available to bind phosphorus than calcium 
carbonate. Limited studies suggest similar phosphorus binding 
at around half the elemental calcium dose with calcium acetate 
compared to calcium carbonate. (Delmez, JASN 1992)



Phosphorus Binders

• Sevelamer
– Renagel (Sevelamer HCl)

• 800 mg tabs

– Renvela (Sevelamer Carbonate)
• 800 mg tabs

• 800 mg or 2400 mg powder

– Also binds bile acids

– Not absorbed

– Renvela can raise serum HCO3- level

– Decreases bioavailability of MMF by ~30%

– Decreases bioavailability of Cipro by ~50%

– Most common side effect is GI upset

– Can worsen constipation / fecal impaction

– Contraindicated in bowel obstruction



Other Phosphorus Binders

• Magnesium Hydroxide

• Aluminum Hydroxide

• Lanthanum Carbonate (Fosrenol)

• Sucroferric oxyhydroxide (Velphoro)



Cost (table 2009)

Renvela 90 tabs ~ $150-300

Velphro 90 tabs ~ $800-900
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