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Adopted from Boaz M, Smetana S. J Am Diet Assoc. 1996;96(12); 1268-1270.
a Nutritional intake was determined using a dietitian-administered, semiquantitative food frequency questionnaire in 104 CKD patients. 
The regression plot was developed using stepwise linear regression models. Shown are the regression line (solid blue), the 95% Cl 
lines (dashed blue), and the prediction interval lines (dashed gray).
b Regression equation, phosphorus intake (mg) = 128 + 14.1 (protein intake [g]).
c Based on 86-kg patient.

Nutritional Balance Is A Challenge 
for CKD Stage 5 patients.

Recommend FOSRENOL,  
a binder that can help meet the challenge of  
serum phosphorus control.*

Dietary phosphate restriction  
does not do enough.

FOSRENOL
and its high binding capacity for phosphorus.

Protein is an important part of life and nutrition. However, foods 
that are high in protein are also high in phosphorus. This makes 
a planned menu, one that balances the need for protein with the 
intake of phosphorus, extremely important.

*In maintenance hemodialysis patients, intestinal phosphorus absorption can range from 60% to 86%, depending on vitamin D status.

The effect of diet and dialysis on phosphorus levels.

•  A positive phosphorus balance may remain despite a  
phosphorus-restricted diet and thrice-weekly dialysis

• Phosphate-binder therapy may help achieve a neutral  
phosphorus balance7,8

HD = hemodialysis
PD = peritoneal dialysis

Estimating phosphorus balance in dialysis patients

Daily

1000

+700

-800 (HD, 3x/week)

-315 PD

+357 HD

+385 PD

Recommended dietary phosphorus intake (mg)6

GI absorption (70% absorption [mg])*9

Phosphorus removal by dialysis (mg)6

Net positive phosphorus balance (mg)

Weekly

7000

+4900

-2400 HD

-2205 PD

+2500 HD

+2695 PD

1

FOSRENOL is a non-calcium, non-resin phosphate binder. 

•	1000	mg	of	FOSRENOL	bound	156	mg	of	phosphorus

•	Daily	dose	(three 1000 mg tablets)	of	FOSRENOL	prevented	the	 
absorption of up to 468 mg of phosphorus

a Based on the reduction in 24-hours urinary phosphorus in healthy volunteers and may not translate to CKD Stage 5 patients.
b Although phosphorus is not found in elemental form in food, by convention the phosphate content in food is expressed in terms of  
phosphorus	content.	This	graph	shows	the	amount	of	phosphorus	contained	in	dietary	phosphate	that	could	be	bound	by	FOSRENOL.

c Based on one 1000-mg tablet.
d The	dark	purple	area	of	this	bar	shows	the	range	of	phosphorus	bound	by	1500	to	3000	mg	of	FOSRENOL.	This	is	the	total	
daily	dose	of	FOSRENOL	in	which	most	dialysis	patients	mantained	serum	phosphorus	<6.0	mb/dL.	This	translates	to	234	mg	of	
phosphorus	bound	by	three	500-mg	FOSRENOL	tablets	per	day	and	468	mg	of	phosphorus	bound	by	three	1000-mg	FOSRENOL	
tablets per day.

a Phase 1, double-blind, placebo-controlled pharmacokinetic study in which healthy volunteers who were on a phosphorus-controlled 
diet	(1200	mg/d)	received	1000	mg	FOSRENOL	(n=6)	or	placebo	(n=3)	tid	immediately	after	meals.	Twenty-four-hour urinary 
phosphorus was measured after 5 consecutive days on treatment.

•	After	changing	to	FOSRENOL,	48%	of	patients	achieved	phosphorus	
control at week 12.*

• 26% of patients uncontrolled on previous binder therapy achieved 
phosphorus	control	with	FOSRENOL.

• 77% (out of the 48%) of controlled patients were maintained on  
a dose of ≤ 3 g/day.

12-week,	open	label	trial	to	evaluate	whether	FOSRENOL	>	3000	mg/day	improved	the	rate	of	serum	phosphorus	control	in	CKD	
stage 5 patients receiving dialysis. Patients (N=366) discontinued their previous binder therapy during a 1- to 2-week washout phase 
then	received	FOSRENOL	at	a	starting	dose	of	1500	mg/day.	Patients	were	titrated	up	to	3000	mg/day	to	week	3	to	reach	serum	
phosphorus	concentration	between	3.5	and	5.5	mg/dL.

*Phosphorus	control	was	defined	as	K/DOQI-recommended	serum	phosphorus	of	3.5–5.5	mg/dL.

FOS-00384							04/09							©	2009	Shire	US	Inc.,	Wayne,	PA	19087

• The most common adverse events were gastrointestinal, such as nausea  
 and vomiting, and generally abated over time with continued dosing. 

•  The most common side effects leading to discontinuation in clinical trials 
were gastrointestinal events (nausea, vomiting, and diarrhea). 

•  Other side effects reported in trials included dialysis graft complications, 
headache, abdominal pain, and hypotension. 

•  Although studies were not designed to detect differences in risk of fracture 
and mortality, there were no differences demonstrated in patients treated 
with FOSRENOL® compared to alternative therapy for up to 3 years. 

•  The duration of treatment exposure and time of observation in the clinical 
program were too short to conclude that FOSRENOL® does not affect the 
risk of fracture or mortality beyond 3 years. 

•  While lanthanum has been shown to accumulate in the GI tract, liver, and 
bone in animals, the clinical significance in humans is unknown. 

•  Patients with acute peptic ulcer, ulcerative colitis, Crohn’s disease, or bowel 
obstruction were not included in FOSRENOL® clinical studies. Caution should 
be used in patients with these conditions. 

•  FOSRENOL® should not be taken by patients who are nursing or pregnant. 

•  FOSRENOL® should not be taken by patients who are under 18 years  
of age.

You are encouraged to report negative side effects of prescription drugs to 
the FDA. Visit www.fda.gov/medwatch or call 1-800-FDA-1088.

Important Safety Information 

FOSRENOL® is indicated to reduce serum  
phosphate in patients with end stage renal disease.

References: 1. Boaz M, Smetana S. Regression equation predicts dietary phosphorus intake from estimate of dietary protein intake. J Am Diet 
Assoc.1996;96(12);1268-1270. 2. Uribarri J, Calvo M. Hidden Sources of Phosphorus in the Typical American Diet: Does it Matter in Nephrology? Semin Dial. 
2003;16(3);186-188. 3. Bell RR. Physiological Responses of Human Adults to Foods Containing Phosphate Additives. J Nutr.1977;107:42-50. 4. Murphy-Gutekunst. 
Hidden Phosphorus: Where do we go from here? J Ren Nutr.2007;17(4):e31-e36. 5. Calvo MS. Dietary Considerations to Prevent Loss of Bone and Renal Function. 
Nutrition. 2000;16:564-566. 6. Eknoyan G, et al. Am J Kidney Dis. 2003;42(4, supple 3):S1-S201. 7. Salusky IB, et al. Nephrol Dial Transplant. 2000;15(11):1738-
1742. 8. Finn WF. Semin Dial. 2005:18(1):8-12. 9. Ramirez JA, et al. Kidney Int. 1986;30(5):753-759. 10. Shinaberger CS, et al. Am J Clin Nutr. 2008;88(6):1511-
1518. 11. Shire Data on file SPD 405-01. 12. Shire Pharmaceuticals. FOSRENOL Prescribing Information. 2008:1-2. 13. Kayne LK et al, Analysis of Segmental Phosphate 
Absorption in Intact Rats. J Clin Invest. 1993;91:915-922. 14. Fallingborg J. Intraluminal pH of the human gastrointestinal tract. Dan Med Bull. 1999;46:183-196. 15. 
Hutchison AJ, Laville M; on behalf of the SPD405-313 Lanthanum Study Group. Switching to lanthanum carbonate monotherapy provides effective phosphate control with a 
low tablet burden. Nephron Dial Transplant. 2008;23:3677-3684.

Please see accompanying Full Prescribing Information.

Know Your Numbers.
Align the arrow with the estimated amount of phosphorus  

your patient consumes in a day. See how much of that  
phosphorus is absorbed, how much is eliminated by dialysis,  

and how much phosphorus remains.

Please see accompanying Full Prescribing Information and Important Safety Information.

This piece is intended to be used as an aid for the renal health care team 
when discussing patient treatment options. It is not intended to be used to 
make treatment or dosing choices, which should be based on each health 
care provider’s individual expertise and judgment.
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*Based on three visits per week.

Amount of phosphorus  
the body absorbs:

Dialysis removes ~2400 mg per week*, which equals: 

Remaining phosphorus balance: 

Finding balance is a challenge.

Given the challenges associated with finding  
a protein/phosphorus balance, it’s important to  

determine the appropriate binder for each patient.

This wheel is intended to show the estimated serum  
phosphorus left behind after diet and dialysis.

~

~

~

How can you increase protein intake to prevent  
malnutrition while managing phosphorus through  
dietary restrictions?

All units and drawings contained herein are 
the exclusive property of Structural Graphics, 
L.L.C. Any use of this information without 
the express written permission of Structural 
graphics L.L.C. constitutes infringement of 
United States copyright and patent law.
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Organic vs. Inorganic Phosphates. 
Additives make the challenge of balancing nutrition 
even more challenging.

After you know how binders work, 
here’s what you can do.

It’s important to maintain dietary protein levels
while managing serum phosphorus.

The dietary absorption of phosphorus 
through the G.I. tract.

*Ideal	diet	is	based	on	K/DOQI	recommendations.

Hidden phosphorus in food additives.
In 1990, additives accounted for 470 mg of inorganic phosphorus  
per day.2 Today, additives may contribute as much as 1,000 mg per 
day.3 The difference in absorption rates is one of the many issues that 
compound this phosphorus burden.

• The body absorbs 40% to 60% of organic phosphate2,4

• The body absorbs 90% to 100% of inorganic phosphate2,4

Food	manufacturers	are	not	currently	required	to	list	the	phosphorus	
content	on	food	labels.	Furthermore,	even	when	phosphorus	is	on	the	
ingredient label, it is often hidden by complex names. 

Phosphate additives and the load on patients  
with CKD Stage 5
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{The overall phosphorus burden, on 
the ideal diet,* is 800-1,000 mg 
daily in patients with CKD Stage 56

Recommended

{
Inorganic phosphorus consumption 
has shown to increase the  
overall phosphorus burden by  
470-1,000 mg (~50-100% of the 
recommended limit) daily2,3,5,6

Risk Of Controlling Phosphorus By Dietary Protein 
Restrictions May Outweigh The Benefit. 

Shinaberger CS, Greenland S, Kopple JD, et al. Is controlling phosphorus by decreasing dietary protein intake 
beneficial or harmful in individuals with chronic kidney disease? Am J Clin Nutr. 2008;88(6):1511-1518.

•		Other	methods	of	addressing	phosphorus	burden	may	be	required.
	 –	Avoidance	of	non-protein	sources	of	phosphate	(e.g.,	food	additives	

or highly processed foods)
	 –	Diligent	use	of	phosphate	binders

• Additional clinical trials are needed to determine the treatment 
protocols that offer the greatest survival advantage for dialysis 
patients and to ascertain whether non-dietary control of phosphorus or 
restriction of sources of non-protein phosphorus are safer and  
more effective.

Factors that affect phosphorus absorption and 
phosphate binding

In vitro studies	have	shown	that	FOSRENOL	binds	97%	of	available	
phosphate in the physiologically relevant pH range of 3-5.12*†

Stomach  
0% Phosphorus  

Absorbed13*†
pH 1 to 3.514

Duodenum  
35% Phosphorus  

Absorbed13*†

pH 2 to 6.414

Jejunum  
25% Phosphorus  

Absorbed13*†
pH ~614

Ileum  
40% Phosphorus  

Absorbed13*†
pH ~714

* Data is from an in vivo rat study.
† The clinical relevance of the effect of pH on in vivo phosphate binding is unknown. In vitro studies have shown that in the 
physiologically relevant  
 pH range of 3 to 5 in gastric fluid, lanthanum binds approximately 97% of the available phosphate when lanthanum is 
present in a two-fold molar  
 excess to phosphate.

It’s important for your CKD Stage 5 patient to maintain a diet rich in 
protein and to understand the problem of mineral imbalance such as 
increased phosphorus. Do your part by recommending an appropriate 
binder treatment option for your patients.

 1. Recommend a binder that binds phosphorus effectively and may 
  reduce the patient’s pill burden.

 2.	 Educate	your	patient	about	hidden,	inorganic	phosphorus	found 
  most often in processed foods.

 3.	 	Enroll	your	FOSRENOL	patients	in	an	education	and	adherence	
program like the FOSRENOL On Track Program by calling 
(866) 470-5858. 

 4.  Talk to your patient about the importance of going to each 
scheduled dialysis appointment and staying for the entire  
required time.


