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Question
• A 2017 online poll performed by the NKF-KDOQI asked the 

question “Should patients with CKD stage 3–5 (non-dialysis) & 

hyperphosphatemia receive noncalcium containing binders 

only?”

1. Yes

2. No

Julia J. AJKD. 2021
4



Introduction

•Among 979 respondents, only 46% said “Yes,” 

indicating substantial uncertainty within the clinical 

community on whether non-calcium-based ph binders 

should be preferred in patients with CKD.

Julia J. AJKD. 2021
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Overall evidence for ph binding therapy in CKD 
stages G3–5 ND

Serum ph concentrations typically remain normal until late in CKD, 
with clinically important rates of hyperphosphatemia not evident 
until CKD G4.

Nr levels of serum ph are maintained by activation of the 
regulatory hormones PTH & FGF23. 
 Both increase the FE of ph in the urine to promote excretion as GFR falls. 

 FGF23 also limits GI ph absorption by reducing levels of 1,25 OHvit D.

 In addition to known effects on bone, changes in many of these 
biochemical parameters are associated with risks of CVD & death.

Julia J. AJKD. 202117



Patient-centered & clinical outcomes studies are 

needed before use of ph binders, of any type, can be 

recommended in patients with CKD G3–5 (non-dialysis) 

except to control symptomatic or severe 

hyperphosphatemia.
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Overall evidence for ph binding therapy in CKD 
stages G3–5 ND
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 Hyperph may become severe in KF, resulting in symptoms & well-described 

clinical complications, such as bone disease, calciphylaxis, & itching. 

 For this reason, use of binders to prevent clinically important hyperph is 

justified. 

 In our view, intensive use of ph binders to specific targets aiming to 

prevent potential cardiovascular consequences requires evaluation in 

trials.

19

Overall evidence for ph binding therapy in 
kidney failure
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Non-Ca-based Phosphate Binders
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• Sevelamer Hydrochloride

• Sevelamer Carbonate

• Lanthanum Carbonate

• Sucroferric Oxyhydroxide

• Ferric Citrate

• Tenapanor



Sevelamer Hydrochloride
FDA approval: 1998
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Sevelamer Hydrochloride
• Mechanism of Action: 

• Exchanges chloride  for Ph

• Potential Advantages:
• Ca free

• Pleiotropic effects

• May reduce vascular calcification

• Potential Disadvantages
• Expensive

• GI side effects

• Metabolic acidosis

• Limit fat soluble vitamin absorption

• Dose Considerations:
• Tablet 800–1,600 mg 3 times/day

• Maximum dose: 13 g/day

• ~ P Binder Equivalence:
• 0.6 for 800 mg tablet

22 Julia J. AJKD. 2021



Renagel® 800 mgSerum Ph

1 tablet 3 times daily with meals> 5.5 and < 7.5 mg/dL

2 tablet 3 times daily with meals≥ 7.5 and < 9.0 mg/dL

3 tablet 3 times daily with meals≥ 9.0 mg/dL
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Sevelamer Hydrochloride: dose

https://reference.medscape.com/drug/



•Ciprofloxacin
• Take at least 2 hs before or 6 hs after sevelamer

•Mycophenolate mofetil

• Take at least 2 hs before Sevelamer

• May decrease GI absorption of antiarrhythmic, fat soluble 
vitamins, folic acid, & antiseizure medications; take 
medications 1 h before or 3 hs after sevelamer dose
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Oral drugs interaction with Sevelamer

Julia J. AJKD. 2021
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Conclusion

The management of hyperphosphatemia with 

Sevelamer hydrochloride appears to have obvious 

anti-inflammatory & antioxidant benefits. 
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داروسازیدارونام
(کربنات)تسنیم Tavelamerتولامر

(هیدروکلراید)امین Ribumerریبامر

زهراویSevelamer Zahraviسولامر زهراوی

-رناهلت–رنالایو  RenahealthRenalive (کربنات–هیدروکلراید )سها

Exilamerاکسیلامر-سواژل - Sevagel(کربنات–هیدروکلراید )اکسیر

(هیدروکلراید)اوه سینا Sevelavinسولاوین

Reduphoرنوفا-ردوفو - Renofa(کربنات–هیدروکلراید )فاران شیمی

(کربنات)هوگر دارو دانش Sevelogerسولوگر

Sevelamer Hydrochloride in IRAN

https://www.darooyab.ir/G-1978/
29



Sevelamer Carbonate

FDA approval: 2007 
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Sevelamer Carbonate
• Mechanism of Action: 

• Exchanges carbonate for P

• Potential Advantages: 
• Ca free

• Pleiotropic effects

• No metabolic acidosis

• May reduce vascular calcification

• Potential Disadvantages:
• Expensive

• GI side effects

• Limit fat soluble vitamin 
absorption

• Forms: Tablet, Powder

• Dose Considerations:
• 800–1,600 mg 3 times/day

• Maximum dose: 14 g/day

• ~ P Binder Equivalence:
• 0.6 for 800 mg tablet

31 Julia J. AJKD. 2021



Lanthanum Carbonate

FDA approval: 2004 
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Lanthanum Carbonate (Fosrenol)

• Mechanism of Action: 
• Forms insoluble metal & P 

complexes

• Potential Advantages: 
• Ca free 

• Potential Disadvantages:
• Expensive

• Unclear risk for metal 
accumulation

• GI side effects

• No long-term data

• Forms: Chewable tablet, Powder

• Dose Considerations:
• 500–1,000 mg 3 times/day 

• ~ P Binder Equivalence:
• 1.0 for 500 mg table
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22 mm
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• Has radio-opaque properties 
& therefore may give the 
appearance typical of an 
imaging agent during 
abdominal X-ray procedures

• Chewable tablets should be 
chewed completely to reduce 
the risk of serious adverse GI 
events

34

Lanthanum Carbonate (Fosrenol)

Moazzam AA. AJKD.2013



Sucroferric Oxyhydroxide

FDA approval: 2013
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Sucroferric Oxyhydroxide (Velphoro)

• Mechanism of Action: 
• Exchanges hydroxyl for P

• Potential Advantages: 
• Ca free

• Lower pill burden

• Potential Disadvantages:
• Expensive

• GI side effects

• Interferes with oral levothyroxine

• Long-term side effects unknown

• Unclear risk of iron accumulation

• Forms: Chewable tablet

• Dose Considerations:
• 2.5 g 3 times/day 

• 500 mg iron per 2.5 g tab

• Maximum dose: 6 tablets/day

• ~ P Binder Equivalence:
• 1.6 for 2.5g tablet
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• Do not prescribe with oral levothyroxine

• Do not administer alendronate or doxycycline at the same time;

• Must be given at least 1 hr before sucroferric oxyhydroxide

• The sucrose & starch components can be digested to glucose & 

fructose, & maltose & glucose, respectively; these compounds can 

be absorbed in the blood (1 tablet = 1.4 g of carbohydrates)

• Median iron update in patients with CKD is 0.04% on Day 21 (based 

on 2,000 mg/day of sucroferric oxyhydroxide/day)
37

Sucroferric Oxyhydroxide (Velphoro)

https://reference.medscape.com/drug/



Ferric Citrate  
FDA approval: 2014
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Ferric Citrate (Auryxia)
• Mechanism of Action:  

• Forms insoluble Fe3+ & P 
complexes

• Potential Advantages: 
• Ca free

• Raises iron stores & Hb

• Decrease iron & ESA usage

• Potential Disadvantages:
• Expensive

• GI side effects

• Long-term side effects unknown

• Unclear risk of iron accumulation

• Forms: Tablet 

• Dose Considerations:
• 2 g 3 times/day 

• 210 mg ferric iron per 1 g tablet

• Maximum dose: 12 tablets/day

• ~ P Binder Equivalence:
• 0.64 for 1g tablet
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• May lead to excessive elevations in iron stores

• Assess iron parameters before initiating drug & monitor 

parameters while on therapy

• Patients receiving IV iron may require a reduced dose or D/C

• Do not chew or crush tablets because tablets may cause 

discoloration of mouth & teeth
40

Ferric Citrate (Auryxia)
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Overview of 
iron absorption 

pathway

Ganz T. Drugs.2019



Iron misregulation & generation of reactive 
oxygen species
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• Ferric iron, such as in Auryxia
& unlike ferrous iron, is not
easily oxidized. 

• Ferrous iron, during oxidation, 
can catalyze the formation of 
free radicals, causing GI 
mucosal cell damage & 
erosions of the GI mucosa.

Ganz T. Drugs.2019



Tenapanor (IBSRELA)

• Tenapanor, an experimental luminal blocker of Na-H 
exchange (NHE3) was recently found to lower 
paracellular ph transport in the gut as an indirect effect. 

• In short term studies sponsored by the manufacturer, 
tenapanor shows reduction in serum ph over 8 wks in 
patient on HD of approximately 1 mg/dl & FGF23 
modestly by 10–30%.

•Know, only short term studies are available & tenapanor
remains experimental & in phase 3 studies. 
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Rationale for class selection

1. The desire to restrict ca

2. LDL-lowering & anti-inflammatory effects are well 
demonstrated for sevelamer-based products

3. Ferric citrate may also treat anemia

4. Sucroferric oxyhydroxyide may provide a lower pill burden

5. Cost

6. Side effects 
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Relative Ph-binding coefficient
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Take-home Message

• Ca versus non-ca-based binders is now an old, yet unsettled 
question in nephrology. 

• In addition, the quality of data available to determine this 
question is poor, characterized by numerous biases highlighted 
throughout this perspective. 

• In our view, data are currently inadequate to justify:
1. Regular use of ph binders in patients with CKD G3–5 (non-dialysis)

2. Intensive use of binders to specific ph targets in kidney failure

3. Preference for one class of binders over another. 
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