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Abstract 

Chronic kidney disease-mineral and bone disorder is prevalent. There is controversy regarding whether 
calcium-based phosphate binders or sevelamer - a non-calcium phosphate binder – constitute a better 

therapeutic alternative. Searching in Epistemonikos database, which is maintained by screening multiple 
information sources, we identified 12 systematic reviews comprising 61 studies of which 41 correspond 
to randomized trials addressing the question of this article. We combined the evidence using meta-
analysis and generated a summary of findings following the GRADE approach. We concluded sevelamer 
may decrease hypercalcemia, but with a higher incidence of gastrointestinal effects than calcium based 
phosphate binders. It is unclear if there are differences in mortality because the certainty of the evidence 
is very low. 
 
  

Problem 

Chronic kidney disease – mineral and bone disorder is 
manifested by one or a combination of the following [1]: 
 

 Abnormalities of calcium, phosphorus, parathyroid 

hormone or vitamin D metabolism. 

 Abnormalities in bone turnover, mineralization, volume, 

linear growth or strength. 

 Vascular or other soft tissue calcification. 

 
Hyperphosphatemia is linked to multiple aspects of CKD-
MBD. Guidelines recommend to lower serum phosphorus in 
patients with hyperphosphatemia with phosphate binders. 
There are two main therapeutic alternatives; calcium-based 
phosphate binders (calcium acetate and calcium carbonate) 
and non-calcium phosphate binders, in particular 
sevelamer, a polymer of allylamine hydrochloride. 
However, there is still controversy regarding which 
alternative constitute a better option. 
 

Methods 

We used Epistemonikos database, which is maintained by 
screening multiple information sources, to identify 
systematic reviews and their included primary studies. With 
this information, we generated a structured summary using 

a pre-established format, which includes key messages, a 
summary of the body of evidence (presented as an 
evidence matrix in Epistemonikos), meta-analysis of the 
total of studies, a summary of findings table following the 
GRADE approach and a table of other considerations for 
decision-making. 
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Key messages 
 Sevelamer compared to calcium-based phosphate binders may decrease hypercalcemia events, 

but with a higher incidence of gastrointestinal effects. 
 It is unclear if there are differences between sevelamer and calcium-based phosphate binders in 

mortality because the certainty of this evidence is very low. 

 
 

About the body of evidence for this question 

What is the evidence. 
See evidence matrix in 

Epistemonikos later 

We found 12 systematic reviews reported in 13 references [2],[3],[4],[5],[6], 

[7],[8],[9],[10],[11],[12],[13],[14] that included 61 primary studies reported 
in 75 references [15],[16],[17],[18],[19],[20],[21],[22],[23],[24],[25],[26], 
[27],[28],[29],[30],[31],[32],[33],[34],[35],[36],[37],[38],[39],[40],[41], 
[42],[43],[44],[45],[46],[47],[48],[49],[50],[51],[52],[53],[54],[55],[56], 
[57],[58],[59],[60],[61],[62],[63],[64],[65],[66],[67],[68],[69],[71],[71], 
[72],[73],[74],[75],[76],[77],[78],[79],[80],[81],[82],[83],[84],[85],[86], 
[87],[88],[89]. Of these, 41 studies (54 references) were randomized 
trials.This table and the summary in general are based on the latter because 
observational studies did not increase the certainty of the evidence, or 
provide additional relevant information. 

What types of 
patients were 
included* 

Regarding the stage of nephropathy, 27 trials [15],[18],[18],[20],[22],[26], 
[33],[34],[35],[36],[37],[41],[43],[44],[47],[50],[52],[53],[54],[56],[57], 
[64],[68],[69],[74],[75],[81],[84] included patients in hemodialysis, three 
[31],[39],[61] in peritoneal dialysis, nine [23],[27],[29],[38],[46],[63],[73], 
[85],[88] included patients on stage III or IV without dialysis, one trial [77] 
did not specify the type of dialysis, only that patients had more than six 
months in this therapy and one trial [89] only required that they were in 
stage V**. 

What types of 
interventions were 
included* 

All of the trials used sevelamer as intervention in dose adjusted to phosphorus 
levels. It was not possible to extract more detailed dosing data from 
systematic reviews. 
Six trials [33],[34],[36],[47],[53],[75] used vitamin D as cointervention by 
any route of administration, one [20] used oral vitamin D, three 
[18],[39],[69] used intravenous vitamin D, one trial [68] used atorvastatin 
and one [77] calcium carbonate in low-dose. 
Regarding comparison, 14 trials [18],[20],[27],[46],[47], [56],[57],[61],[63], 
[64],[68],[69],[88],[89] used calcium acetate, 20 trials [15],[26],[29],[31], 
[36],[37],[38],[39],[41],[43],[50],[52],[53],[54],[73],[74],[75],[77],[84], 

[85] used calcium carbonate, and five [22],[33],[35],[44],[81] used calcium 
carbonate and calcium acetate. 

What types of 
outcomes  
were measured 

The outcomes were pooled by the different systematic reviews as follows: 
 Mortality 
 Cardiovascular mortality 
 Hospitalizations 
 Composite outcome of cardiovascular events 

 Coronary calcification 
 Vascular calcification 
 Gastrointestinal events (nausea, vomiting, diarrea, constipation and 

abdominal distention) 
 Hypercalcemia 
 Serum phosphorus 
 Serum calcium 
 Calcium-phosphorus product 
 Vitamin D 
 Serum bicarbonate 
 iPTH 
 Bone density 

The average follow-up was 36.5 weeks ranging from 3-144 weeks. 
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* The information about primary studies is extracted from the systematic reviews identified, unless 
otherwise specified. 
** Stage of chronic renal failure according to MDRD-4. 
 

Summary of findings 

The information on the effects of sevelamer compared to calcium-based phosphate binders is based on 
all trials included in this summary, which include 5928 patients. 
Thirty-one randomized trials [18],[20],[22],[23],[26],[27],[29],[33],[36],[37],[38],[39],[41],[47], 
[50],[53],[54],[56],[57],[61],[63],[68],[69],[73],[74],[75],[81],[84],[85],[88],[89] reported 

mortality including 5011 patients. Twenty trials [20],[23],[27],[29],[33],[35],[39],[41],[43],[50], 
[53],[54],[56],[57],[63],[68],[74],[75],[81],[88] reported gastrointestinal adverse events including 
2863 patients. Nineteen trials [20],[22],[23],[26],[27],[33],[36],[38],[39],[43],[47],[56],[57],[68], 
[69],[74],[75],[81],[88] reported hypercalcemia including 2867 patients. 
 
The summary of findings is the following: 

 Sevelamer compared to calcium-based phosphate binders might decrease hypercalcemia 

events. The certainty of the evidence is low. 

 Sevelamer compared to calcium-based phosphate binders might increase the incidence of 
gastrointestinal effects. The certainty of the evidence is low. 

 It is unclear if there are differences in mortality between sevelamer and calcium-based 
phosphate binders because the certainty of the evidence is very low. 
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Follow the link to access the interactive version of the Summary of Findings (iSoF) table 

 

 
  

https://isof.epistemonikos.org/#/finding/59149c7207574006fb7615e7


 
 

 

 
www.medwave.cl 5 doi: 10.5867/medwave.2017.6942 

Other considerations for decision-making 

To whom this evidence does and does not apply 

 The evidence presented in this summary applies to patients with chronic kidney disease at 

risk for bone and mineral disorder independent of etiology. 

 Trials included mostly or exclusively dialysis patients. However, it seems reasonable to 
extrapolate these conclusions to other patients at risk of developing mineral and bone 

disease in the absence of direct evidence. 

About the outcomes included in this summary 

 The outcomes included in this summary are those considered critical for decision-making by 

the authors of this summary. They coincide with the outcomes mentioned by most systematic 
reviews and guidelines. 

 We selected hypercalcemia for the summary of findings table althought it is a surrogate 
outcome, because it is one of the most feared adverse effects of calcium-based phosphate 
binders, so it might be relevant for decision making. 

Balance between benefits and risks, and certainty of the evidence 

 Considering the uncertainty regarding the effect on mortality, and the low certainty about 
gastrointestinal side effects and hypercalcemia, it is not possible to make an appropiate 

balance between benefits and risks of sevelamer compared to calcium-based phosphate 
binders.  

Resource considerations 

 Sevelamer is more expensive than calcium-based phosphate binders and the clinical benefits 

are not clear. 

 Cost differences between the two alternatives probably would be key in the choice, 

depending on the context and the availability of resources. 

What would patients and their doctors think about this intervention 

 The evidence presented in this summary should lead to significant variability in decision 

making; those who privilege an uncertain benefit may prefer sevelamer, and those who put 
more value on preventing adverse effects, costs, or in the certainty of the evidence, may 
prefer calcium-based phosphate binders. 

 There may be also variability among doctors, which would be exacerbated by the existence of 

discordant recommendations in major guidelines. 

Differences between this summary and other sources 

 The conclusions of this summary are consistent with most systematic reviews identified. 

 There are differences between the main guidelines; KDIGO guideline [90] and the National 
Kidney Foundation (KDOQI) guideline [91] report no differences between calcium-based 
phosphate binders and sevelamer, and recommend the choice should be individualized. The 

Canadian Society of Nephrology guideline [92] reports there is insufficient evidence to 
recommend non-calcium phosphate binders.  

Could this evidence change in the future? 

 The probability that future evidence changes the conclusions of this summary is high due to 

the uncertainty of the evidence. 

 We did not identify ongoing trials in the International Clinical Trials Registry Platform of the 

World Health Organization or published trials not included in the systematic reviews 
identified. 

 The identified systematic reviews address a low proportion of the trials included in this 

summary, so new reviews could provide relevant information.  
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How we conducted this summary 

Using automated and collaborative means, we compiled all the relevant evidence for the question of 
interest and we present it as a matrix of evidence. 
 
 

 
Follow the link to access the interactive version: Sevelamer versus calcium salts for chronic kidney 
disease 
 

Notes 

The upper portion of the matrix of evidence will display a 
warning of “new evidence” if new systematic reviews are 

published after the publication of this summary. Even 
though the project considers the periodical update of these 
summaries, users are invited to comment in Medwave or to 
contact the authors through email if they find new evidence 
and the summary should be updated earlier. After creating 
an account in Epistemonikos, users will be able to save the 
matrices and to receive automated notifications any time 
new evidence potentially relevant for the question appears. 
 
The details about the methods used to produce these 
summaries are described here 

http://dx.doi.org/10.5867/medwave.2014.06.5997. 
 
Epistemonikos foundation is a non-for-profit organization 
aiming to bring information closer to health decision-
makers with technology. Its main development is 
Epistemonikos database (www.epistemonikos.org). 

 
 
These summaries follow a rigorous process of internal peer 
review. 
 
Conflicts of interest 
The authors do not have relevant interests to declare. 

References 

1. Overview of chronic kidney disease-mineral bone 
disease (CKD-MBD) Jun 17, 2015. [online] | Link | 

2. Habbous S, Przech S, Acedillo R, Sarma S, Garg AX, 
Martin J. The efficacy and safety of sevelamer and 
lanthanum versus calcium-containing and iron-based 
binders in treating hyperphosphatemia in patients with 

chronic kidney disease: a systematic review and meta-
analysis. Nephrol Dial Transplant. 2016 Sep 20. 
pii:gfw312 | PubMed | 

3. Jamal SA, Fitchett D, Lok CE, Mendelssohn DC, Tsuyuki 
RT. The effects of calcium-based versus non-calcium-

https://www.epistemonikos.org/en/matrixes/57e81a0fdfbaca6651c08be9
https://www.epistemonikos.org/en/matrixes/57e81a0fdfbaca6651c08be9
http://dx.doi.org/10.5867/medwave.2014.06.5997
http://www.epistemonikos.org/
http://www.medwave.cl/link.cgi/Medwave/PuestaDia/ResEpis/www.uptodate.com/contents/overview-of-chronic-kidney-disease-mineral-bone-disease-ckd-mbd?source=see_link#H21
http://www.ncbi.nlm.nih.gov/pubmed/27651467?dopt=Abstract


 
 

 

 
www.medwave.cl 7 doi: 10.5867/medwave.2017.6942 

based phosphate binders on mortality among patients 
with chronic kidney disease: a meta-analysis. Nephrol 
Dial Transplant. 2009 Oct;24(10):3168-
74 | CrossRef | PubMed | 

4. Jamal SA, Vandermeer B, Raggi P, Mendelssohn DC, 
Chatterley T, Dorgan M, et al. Effect of calcium-based 

versus non-calcium-based phosphate binders on 
mortality in patients with chronic kidney disease: an 
updated systematic review and meta-analysis. Lancet. 
2013 Oct 12;382(9900):1268-
77 | CrossRef | PubMed | 

5. Navaneethan SD, Palmer SC, Craig JC, Elder GJ, 
Strippoli GF. Benefits and harms of phosphate binders 
in CKD: a systematic review of randomized controlled 
trials. Am J Kidney Dis. 2009 Oct;54(4):619-
37 | CrossRef | PubMed | 

6. Navaneethan SD, Palmer SC, Vecchio M, Craig JC, Elder 
GJ, Strippoli GF. Phosphate binders for preventing and 

treating bone disease in chronic kidney disease 
patients. Cochrane Database Syst Rev. 2011 Feb 
16;(2):CD006023 | CrossRef | PubMed | 

7. Palmer SC, Gardner S, Tonelli M, Mavridis D, Johnson 
DW, Craig JC. Phosphate-Binding Agents in Adults With 
CKD: A Network Meta-analysis of Randomized Trials. 
American Journal of Kidney Diseases. 2016 68 (5): 
691-702 | CrossRef | 

8. Patel L, Bernard LM, Elder GJ. Sevelamer Versus 
Calcium-Based Binders for Treatment of 
Hyperphosphatemia in CKD: A Meta-Analysis of 
Randomized Controlled Trials. Clin J Am Soc Nephrol. 

2016 Feb 5;11(2):232-44 | CrossRef | PubMed | 
9. Patel L, Bernard LM, Elder GJ. Systematic review and 

meta-analysis of sevelamer versus calcium-based 
binders for the treatment of hyperphosphatemia in 
chronic kidney disease. Nephrology Dialysis 
Transplantation. 2014:iii148. 

10. Sekercioglu N, Thabane L, Díaz Martínez JP, Nesrallah 
G, Longo CJ, Busse JW, et al. Comparative. 
Effectiveness of Phosphate Binders in Patients with 
Chronic Kidney Disease: A Systematic Review and 
Network Meta-Analysis. PLoS One. 2016 Jun 

8;11(6):e0156891. | CrossRef | PubMed | 
11. Sekercioglu N, Angeliki Veroniki A, Thabane L, Busse 

JW, Akhtar-Danesh N, Iorio A, et al. Effects of different 
phosphate lowering strategies in patients with CKD on 
laboratory outcomes: A systematic review and NMA. 
PLoS One. 2017 Mar 
1;12(3):e0171028. | CrossRef | PubMed | 

12. Tonelli M, Wiebe N, Culleton B, Lee H, Klarenbach S, 
Shrive F, et al. Systematic review of the clinical efficacy 
and safety of sevelamer in dialysis patients. Nephrol 
Dial Transplant. 2007 Oct;22(10):2856-66 | PubMed | 

13. Wang C, Liu X, Zhou Y, Li S, Chen Y, Wang Y, Lou T. 

New Conclusions Regarding Comparison of Sevelamer 
and Calcium-Based Phosphate Binders in Coronary-
Artery Calcification for Dialysis Patients: A Meta-
Analysis of Randomized Controlled Trials. PLoS One. 
2015 Jul 31;10(7):e0133938 | CrossRef | PubMed | 

14. Zhang Q, Li M, Lu Y, Li H, Gu Y, Hao C, et al. Meta-
analysis comparing sevelamer and calcium-based 
phosphate binders on cardiovascular calcification in 

hemodialysis patients. Nephron Clin Pract. 
2010;115(4):c259-67 | CrossRef | PubMed | 

15. Ahmed W, Rizwan H, Akram M, Khan S, Haider S, Abad 
R. Comparative Efficacy of Sevelamer Hydrochloride 
Versus Calcium Acetate on Bone Biomarkers in patients 
with End Stage Renal Disease on Hemodialys. Pakistan 

Journal of Medical Sciences. 2014;8(3):769-
771 | Link | 

16. Akizawa T, Kinugasa E, Nagai T. Effect of sevelamer 
hydrochloride (PB-94) on hyperphosphatemia in 
Japanese hemodialysis (HD) patients. Journal of 
American Society of Nephology. 
2000;11(557A) | Link | 

17. Asmus HG, Braun J, Krause R, Brunkhorst R, Holzer H, 
Schulz W, et al. Two year comparison of sevelamer and 
calcium carbonate effects on cardiovascular 
calcification and bone density. Nephrol Dial Transplant. 
2005 Aug;20(8):1653-61 | PubMed | 

18. Barreto DV, Barreto FC, de Carvalho AB, Cuppari L, 
Draibe SA, Dalboni MA, et al. Phosphate binder impact 
on bone remodeling and coronary calcification results 
from the BRiC study. Nephron Clin Pract. 
2008;110(4):c273-83 | CrossRef | PubMed | 

19. Barreto FC. Sevelamer and Calcium Acetate Effects on 
Bone Histology in Hemodialysis Patients One-Year 
Follow-Up. J Am Soc Nephrol. 2005 | Link | 

20. Bleyer AJ, Burke SK, Dillon M, Garrett B, Kant KS, 
Lynch D, et al. A comparison of the calcium-free 
phosphate binder sevelamer hydrochloride with 
calcium acetate in the treatment of hyperphosphatemia 

in hemodialysis patients. Am J Kidney Dis. 1999 
Apr;33(4):694-701 | PubMed | 

21. Block GA, Raggi P, Bellasi A, Kooienga L, Spiegel DM. 
Mortality effect of coronary calcification and phosphate 
binder choice in incident hemodialysis patients. Kidney 
Int. 2007 Mar;71(5):438-41 | PubMed | 

22. Block GA, Spiegel DM, Ehrlich J, Mehta R, Lindbergh J, 
Dreisbach A, et al. Effects of sevelamer and calcium on 
coronary artery calcification in patients new to 
hemodialysis. Kidney Int. 2005 Oct;68(4):1815-
24 | PubMed | 

23. Block, Geoffrey A, Wheeler, David C, Persky, Martha S, 
et al. Effects of Phosphate Binders in Moderate CKD. 
Journal of the American Society of Nephrology. 
2012;23(8):1407-1415 | CrossRef | PubMed | 

24. Borràs M, Marco MP, Fernández E. Treatment with 
sevelamer decreases bicarbonate levels in peritoneal 
dialysis patients. Perit Dial Int. 2002 Nov-
Dec;22(6):737-8 | PubMed | 

25. Borzecki AM, Lee A, Wang SW, Brenner L, Kazis LE. 
Survival in end stage renal disease: calcium carbonate 
vs. sevelamer. J Clin Pharm Ther. 2007 
Dec;32(6):617-24 | PubMed | 

26. Braun J, Asmus HG, Holzer H, Brunkhorst R, Krause R, 
Schulz W, et al. Long-term comparison of a calcium-
free phosphate binder and calcium carbonate--
phosphorus metabolism and cardiovascular 
calcification. Clin Nephrol. 2004 Aug;62(2):104-
15 | PubMed | 

27. Caglar K, Yilmaz MI, Saglam M, Cakir E, Acikel C, 
Eyileten T, et al. Short-term treatment with sevelamer 
increases serum fetuin-a concentration and improves 

https://dx.doi.org/10.1093/ndt/gfp350
http://www.ncbi.nlm.nih.gov/pubmed/19622572?dopt=Abstract
https://dx.doi.org/10.1016/S0140-6736(13)60897-1
http://www.ncbi.nlm.nih.gov/pubmed/23870817?dopt=Abstract
https://dx.doi.org/10.1053/j.ajkd.2009.06.004
http://www.ncbi.nlm.nih.gov/pubmed/19692157?dopt=Abstract
https://dx.doi.org/10.1002/14651858.CD006023.pub2
http://www.ncbi.nlm.nih.gov/pubmed/21328279?dopt=Abstract
https://dx.doi.org/10.1053/j.ajkd.2016.05.015
https://dx.doi.org/10.2215/CJN.06800615
http://www.ncbi.nlm.nih.gov/pubmed/26668024?dopt=Abstract
https://dx.doi.org/10.1371/journal.pone.0156891
http://www.ncbi.nlm.nih.gov/pubmed/27276077?dopt=Abstract
https://dx.doi.org10.1371/journal.pone.0171028
http://www.ncbi.nlm.nih.gov/pubmed/28248961?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17906326?dopt=Abstract
https://dx.doi.org/10.1371/journal.pone.0133938
http://www.ncbi.nlm.nih.gov/pubmed/26230677?dopt=Abstract
https://dx.doi.org/10.1159/000313484
http://www.ncbi.nlm.nih.gov/pubmed/20424476?dopt=Abstract
http://www.epistemonikos.org/en/documents/c93e75b17cbfa4f2fd503bb9d70fcd567e3b4e46
http://www.epistemonikos.org/en/documents/2ad008f19aa7eba1c758256e14d11a1fb11603b8
http://www.ncbi.nlm.nih.gov/pubmed/15930018?dopt=Abstract
https://dx.doi.org/10.1159/000170783
http://www.ncbi.nlm.nih.gov/pubmed/19001830?dopt=Abstract
http://www.epistemonikos.org/en/documents/55329c6d6cd584852132ea279e2eedcf1d6ac898
http://www.ncbi.nlm.nih.gov/pubmed/10196011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17200680?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16164659?dopt=Abstract
https://dx.doi.org/10.1681/ASN.2012030223
http://www.ncbi.nlm.nih.gov/pubmed/22822075?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12556084?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18021340?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15356967?dopt=Abstract


 
 

 

 
www.medwave.cl 8 doi: 10.5867/medwave.2017.6942 

endothelial dysfunction in chronic kidney disease stage 
4 patients. Clin J Am Soc Nephrol. 2008 Jan;3(1):61-
8 | PubMed | 

28. Cancela AL, Oliveira RB, Graciolli FG, dos Reis LM, 
Barreto F, Barreto DV, et al. Fibroblast growth factor 
23 in hemodialysis patients: effects of phosphate 

binder, calcitriol and calcium concentration in the 
dialysate. Nephron Clin Pract. 2011;117(1):c74-
82 | CrossRef | PubMed | 

29. Caravaca F, Ruiz AB, Escola JM, Hernández Gallego R, 
Cerezo I, Fernández N, et al. [Either calcium carbonate 
or sevelamer decreases urinary oxalate excretion in 
chronic renal failure patients]. Nefrologia. 
2007;27(4):466-71 | PubMed | 

30. Castro R, Herman A, Ferreira C, Travassos F, Nunes-
Azevedo J, Oliveira M. RenaGel efficacy in severe 
secondary hyperparathyroidism. Nefrologia. 
2002;22(5):448-55 | PubMed | 

31. Chennasamudram SP, Noor T, Vasylyeva TL. 
Comparison of sevelamer and calcium carbonate on 
endothelial function and inflammation in patients on 
peritoneal dialysis. J Ren Care. 2013 Jun;39(2):82-
9 | CrossRef | PubMed | 

32. Chertow GM, Raggi P, McCarthy JT, Schulman G, 
Silberzweig J, Kuhlik A, et al. The effects of sevelamer 
and calcium acetate on proxies of atherosclerotic and 
arteriosclerotic vascular disease in hemodialysis 
patients. Am J Nephrol. 2003 Sep-Oct;23(5):307-
14 | PubMed | 

33. Chertow GM, Burke SK, Raggi P; Treat to Goal Working 

Group. Sevelamer attenuates the progression of 
coronary and aortic calcification in hemodialysis 
patients. Kidney Int. 2002 Jul;62(1):245-52 | PubMed | 

34. Chertow GM, Burke SK, Lazarus JM, Stenzel KH, 
Wombolt D, Goldberg D, et al. Poly[allylamine 
hydrochloride] (RenaGel): a noncalcemic phosphate 
binder for the treatment of hyperphosphatemia in 
chronic renal failure. Am J Kidney Dis. 1997 
Jan;29(1):66-71 | PubMed| 

35. de Francisco AL, Leidig M, Covic AC, Ketteler M, 
Benedyk-Lorens E, Mircescu GM, et al. Evaluation of 

calcium acetate/magnesium carbonate as a phosphate 
binder compared with sevelamer hydrochloride in 
haemodialysis patients: a controlled randomized study 
(CALMAG study) assessing efficacy and tolerability. 
Nephrol Dial Transplant. 2010 Nov;25(11):3707-
17 | CrossRef | PubMed | 

36. De Santo NG, Frangiosa A, Anastasio P, Marino A, 
Correale G, Perna A, et al. Sevelamer worsens 
metabolic acidosis in hemodialysis patients. J Nephrol. 
2006 Mar-Apr;19 Suppl 9:S108-14 | PubMed | 

37. Di Iorio B, Molony D, Bell C, Cucciniello E, Bellizzi V, 
Russo D, Bellasi A; INDEPENDENT Study Investigators. 

Sevelamer versus calcium carbonate in incident 
hemodialysis patients: results of an open-label 24-
month randomized clinical trial. Am J Kidney Dis. 2013 
Oct;62(4):771-8 | CrossRef | PubMed | 

38. Di Iorio B, Bellasi A, Russo D; INDEPENDENT Study 
Investigators. Mortality in kidney disease patients 
treated with phosphate binders: a randomized study. 
Clin J Am Soc Nephrol. 2012 Mar;7(3):487-
93 | CrossRef | PubMed | 

39. Evenepoel P, Selgas R, Caputo F, Foggensteiner L, Heaf 
JG, Ortiz A, et al. Efficacy and safety of sevelamer 
hydrochloride and calcium acetate in patients on 
peritoneal dialysis. Nephrol Dial Transplant. 2009 
Jan;24(1):278-85 | CrossRef | PubMed | 

40. Ferramosca E, Burke S, Chasan-Taber S, Ratti C, 

Chertow GM, Raggi P. Potential antiatherogenic and 
anti-inflammatory properties of sevelamer in 
maintenance hemodialysis patients. Am Heart J. 2005 
May;149(5):820-5 | PubMed | 

41. Ferreira A, Frazão JM, Monier-Faugere MC, Gil C, 
Galvao J, Oliveira C, et al; Sevelamer Study Group. 
Effects of sevelamer hydrochloride and calcium 
carbonate on renal osteodystrophy in hemodialysis 
patients. J Am Soc Nephrol. 2008 Feb;19(2):405-
12 | CrossRef | PubMed | 

42. Gallieni M, Cozzolino M, Carpani P, Zoni U, Brancaccio 
D. Sevelamer reduces calcium load and maintains a low 

calcium-phosphorus ion product in dialysis patients. J 
Nephrol. 2001 May-Jun;14(3):176-83 | PubMed | 

43. Gallieni M, Cicchetti T, Salvadori M, Stalteri A, Tarchini 
R. Comparison of sevelamer HCL and calcium 
carbonate in the treatment of hyperphosphatemia in 
dialysis patients: a randomized clinical trial - Calcium 
Carbonate Sevelamer Evaluation (CaCSE) study 
[abstract]. 2Journal of American Society of Nephology. 
2005;16(746A) | Link | 

44. Garg JP, Chasan-Taber S, Blair A, Plone M, Bommer J, 
Raggi P, et al. Effects of sevelamer and calcium-based 
phosphate binders on uric acid concentrations in 

patients undergoing hemodialysis: a randomized 
clinical trial. Arthritis Rheum. 2005 Jan;52(1):290-
5 | PubMed | 

45. Goldberg DI, Dillon MA, Slatopolsky EA, Garrett B, Gray 
JR, Marbury T, et al. Effect of RenaGel, a non-absorbed, 
calcium- and aluminium-free phosphate binder, on 
serum phosphorus, calcium, and intact parathyroid 
hormone in end-stage renal disease patients. Nephrol 
Dial Transplant. 1998 Sep;13(9):2303-10 | PubMed | 

46. Gulati A, Sridhar V, Bose T, Hari P, Bagga A. Short-
term efficacy of sevelamer versus calcium acetate in 

patients with chronic kidney disease stage 3–4. 
International Urology and Nephrology. 
2010;42(4):1055-1062. 

47. Hervás JG, Prados D, Cerezo S. Treatment of 
hyperphosphatemia with sevelamer hydrochloride in 
hemodialysis patients: a comparison with calcium 
acetate. Kidney Int Suppl. 2003 Jun;(85):S69-
72 | PubMed | 

48. Izumi M, Shirai K, Ito K, Miyamoto T, Matsumoto A, 
Takenaka Y, et al. Is 2.5 mEq/L the optimal calcium 
concentration of dialysate in the use of sevelamer 
hydrochloride? A study of the dialysate calcium 

concentration recommended by K/DOQI guidelines. 
Ther Apher Dial. 2005 Feb;9(1):24-31 | PubMed | 

49. Jean G, Lataillade D, Genet L, Legrand E, Kuentz F, 
Moreau-Gaudry X, et al. Calcium carbonate, but not 
sevelamer, is associated with better outcomes in 
hemodialysis patients: Results from the French ARNOS 
study. Hemodialysis International. 2011;15(4):485-
492. | CrossRef | Link | 

http://www.ncbi.nlm.nih.gov/pubmed/18057307?dopt=Abstract
https://dx.doi.org/10.1159/000319650
http://www.ncbi.nlm.nih.gov/pubmed/20689328?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17944584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12497746?dopt=Abstract
https://dx.doi.org/10.1111/j.1755-6686.2013.12009.x
http://www.ncbi.nlm.nih.gov/pubmed/23574727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12915774?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12081584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9002531?dopt=Abstract
https://dx.doi.org/10.1093/ndt/gfq292
http://www.ncbi.nlm.nih.gov/pubmed/20530499?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16736432?dopt=Abstract
https://dx.doi.org/10.1053/j.ajkd.2013.03.023.
http://www.ncbi.nlm.nih.gov/pubmed/23684755?dopt=Abstract
https://dx.doi.org/10.2215/CJN.03820411
http://www.ncbi.nlm.nih.gov/pubmed/22241819?dopt=Abstract
https://dx.doi.org/10.1093/ndt/gfn488
http://www.ncbi.nlm.nih.gov/pubmed/18820280?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15894962?dopt=Abstract
https://dx.doi.org/10.1681/ASN.2006101089
http://www.ncbi.nlm.nih.gov/pubmed/18199805?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11439741?dopt=Abstract
http://www.epistemonikos.org/en/documents/5d9972f9c98b19cd8ca0889173e529b35b5844a1
http://www.ncbi.nlm.nih.gov/pubmed/15641045?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9761513?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12753270?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15828902?dopt=Abstract
https://dx.doi.org/10.1111/j.1542-4758.2011.00575.x
http://www.epistemonikos.org/en/documents/38b504e401614f4327f7803a6fe2b2bc821434f2


 
 

 

 
www.medwave.cl 9 doi: 10.5867/medwave.2017.6942 

50. Kakuta T, Tanaka R, Hyodo T, Suzuki H, Kanai G, 
Nagaoka M, et al. Effect of sevelamer and calcium-
based phosphate binders on coronary artery 
calcification and accumulation of circulating advanced 
glycation end products in hemodialysis patients. Am J 
Kidney Dis. 2011 Mar;57(3):422-

31 | CrossRef | PubMed | 
51. Katopodis KP, Andrikos EK, Gouva CD, Bairaktari ET, 

Nikolopoulos PM, Takouli LK, et al. Sevelamer 
hydrochloride versus aluminum hydroxide: effect on 
serum phosphorus and lipids in CAPD patients. Perit 
Dial Int. 2006 May-Jun;26(3):320-7 | PubMed | 

52. Kingusa E, Koshikawa S. Effects of PB-94 (sevelamer 
hydrochloride), a phosphate binder, on the treatment 
of hyperphosphatemia in hemodialysis patients—A 
randomized, open label, dose titration study of PB-94 
versus Caltan tablet 500 (calcium carbonate). Journal 
of American Society of Nephology. 

2001;12(755A) | Link | 
53. Koiwa F, Onoda N, Kato H, Tokumoto A, Okada T, 

Fukagawa M, et al. Prospective randomized multicenter 
trial of sevelamer hydrochloride and calcium carbonate 
for the treatment of hyperphosphatemia in 
hemodialysis patients in Japan. Ther Apher Dial. 2005 
Aug;9(4):340-6 | PubMed | 

54. Lin HH, Liou HH, Wu MS, Lin CY, Huang CC. Long-term 
sevelamer treatment lowers serum fibroblast growth 
factor 23 accompanied with increasing serum Klotho 
levels in chronic haemodialysis patients. Nephrology 
(Carlton). 2014 Nov;19(11):672-

8 | CrossRef | PubMed | 
55. Lin YF, Chien CT, Kan WC, Chen YM, Chu TS, Hung KY, 

et al. Pleiotropic effects of sevelamer beyond 
phosphate binding in end-stage renal disease patients: 
a randomized, open-label, parallel-group study. Clin 
Drug Investig. 2011;31(4):257-
67 | CrossRef | PubMed | 

56. Lin YF, Chen YM, Hung KY, Chu TS, Kan WC, Huang CY, 
et al. Benefits of sevelamer on markers of bone 
turnover in Taiwanese hemodialysis patients. J Formos 
Med Assoc. 2010 Sep;109(9):663-

72 | CrossRef | PubMed | 
57. Liu YL, Lin HH, Yu CC, Kuo HL, Yang YF, Chou CY, et al. 

A comparison of sevelamer hydrochloride with calcium 
acetate on biomarkers of bone turnover in hemodialysis 
patients. Ren Fail. 2006;28(8):701-7 | PubMed | 

58. Marco MP, Muray S, Betriu A, Craver L, Belart M, 
Fernández E. Treatment with sevelamer decreases 
bicarbonate levels in hemodialysis patients. Nephron. 
2002 Oct;92(2):499-500 | PubMed | 

59. McIntyre CW, Patel V, Taylor GS, Fluck RJ. A 
prospective study of combination therapy for 
hyperphosphataemia with calcium-containing 

phosphate binders and sevelamer in hypercalcaemic 
haemodialysis patients. Nephrol Dial Transplant. 2002 
Sep;17(9):1643-8 | PubMed | 

60. Mitsopoulos E, Griveas I, Zanos S, Anagnostopoulos K, 
Giannakou A, Pavlitou A, et al. Increase in serum 
magnesium level in haemodialysis patients receiving 
sevelamer hydrochloride. Int Urol Nephrol. 
2005;37(2):321-8 | PubMed | 

61. Navarro-González JF, Mora-Fernández C, Muros de 
Fuentes M, Donate-Correa J, Cazaña-Pérez V, García-
Pérez J. Effect of phosphate binders on serum 
inflammatory profile, soluble CD14, and endotoxin 
levels in hemodialysis patients. Clin J Am Soc Nephrol. 
2011 Sep;6(9):2272-9 | CrossRef | PubMed | 

62. Ogata H, Koiwa F, Shishido K, Kinugasa E. Combination 
therapy with sevelamer hydrochloride and calcium 
carbonate in Japanese patients with long-term 
hemodialysis: alternative approach for optimal mineral 
management. Ther Apher Dial. 2005 Feb;9(1):11-
5 | PubMed | 

63. Oliveira RB, Cancela AL, Graciolli FG, Dos Reis LM, 
Draibe SA, Cuppari L, et al. Early control of PTH and 
FGF23 in normophosphatemic CKD patients: a new 
target in CKD-MBD therapy? Clin J Am Soc Nephrol. 
2010 Feb;5(2):286-91 | CrossRef | PubMed | 

64. Oliveira R, Cancela E. Sevelamer (SEV), but Not 

Calcium Acetate (CA), Decreases Serum Fibroblast 
Growth Factor 23 (FGF23) in Hemodialysis Patients. J 
Am Soc Nephrol. 2007; | Link| 

65. Ortiz A, Ríos F, Melero R, Reyero A, Gazapo R, Casado 
S. [Experience with sevelamer in peritoneal dialysis]. 
Nefrologia. 2003 Sep-Oct;23(5):432-6 | PubMed | 

66. Panichi V, Bigazzi R, Paoletti S, Mantuano E, Beati S, 
Marchetti V, et al. Impact of calcium, phosphate, PTH 
abnormalities and management on mortality in 
hemodialysis: results from the RISCAVID study. J 
Nephrol. 2010 Sep-Oct;23(5):556-62 | PubMed | 

67. Peres AT, Dalboni MA, Canziani ME, Manfredi SR, 

Carvalho J, Batista MC, et al. Effect of phosphate 
binders on oxidative stress and inflammation markers 
in hemodialysis patients. Hemodialysis International. 
2009;13(3):271-277 | CrossRef | 

68. Qunibi W, Moustafa M, Muenz LR, He DY, Kessler PD, 
Diaz-Buxo JA, et al. A 1-year randomized trial of 
calcium acetate versus sevelamer on progression of 
coronary artery calcification in hemodialysis patients 
with comparable lipid control: the Calcium Acetate 
Renagel Evaluation-2 (CARE-2) study. Am J Kidney Dis. 
2008 Jun;51(6):952-65 | CrossRef | PubMed | 

69. Qunibi WY, Hootkins RE, McDowell LL, Meyer MS, 
Simon M, Garza RO, et al. Treatment of 
hyperphosphatemia in hemodialysis patients: The 
Calcium Acetate Renagel Evaluation (CARE Study). 
Kidney Int. 2004 May;65(5):1914-26 | PubMed | 

70. Raggi P, Bommer J, Chertow GM. Valvular calcification 
in hemodialysis patients randomized to calcium-based 
phosphorus binders or sevelamer. J Heart Valve Dis. 
2004 Jan;13(1):134-41 | PubMed | 

71. Raggi P, Burke SK, Chasan-Taber S, Chertow GM, 
Holzer H, Bommer J. Sevelamer preserves and calcium 
reduces trabecular bone mineral density. JOURNAL OF 

THE AMERICAN SOCIETY OF NEPHROLOGY. 2003; 
14:502A-502A | Link | 

72. Raggi P, James G, Burke SK, Bommer J, Chasan-Taber 
S, Holzer H, et al. Decrease in Thoracic Vertebral Bone 
Attenuation with Calcium-Based Phosphate Binders in 
Hemodialysis. Journal of Bone and Mineral Research. 
2005;20(5):764-772 | Link | 

73. Russo D, Miranda I, Ruocco C, Battaglia Y, Buonanno 
E, Manzi S, et al. The progression of coronary artery 

https://dx.doi.org10.1053/j.ajkd.2010.10.055
http://www.ncbi.nlm.nih.gov/pubmed/21239096?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16722024?dopt=Abstract
http://www.epistemonikos.org/en/documents/237e44c112b244dc44b3896ac10d9afe6de079ff
http://www.ncbi.nlm.nih.gov/pubmed/16076379?dopt=Abstract
https://dx.doi.org/10.1111/nep.12319
http://www.ncbi.nlm.nih.gov/pubmed/25113414?dopt=Abstract
https://dx.doi.org/10.2165/11539120-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/21299254?dopt=Abstract
https://dx.doi.org/10.1016/S0929-6646(10)60107-6
http://www.ncbi.nlm.nih.gov/pubmed/20863994?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17162430?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12218343?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12198217?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16142565?dopt=Abstract
https://dx.doi.org/10.2215/CJN.01650211
http://www.ncbi.nlm.nih.gov/pubmed/21784820?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15828900?dopt=Abstract
https://dx.doi.org/10.2215/CJN.05420709
http://www.ncbi.nlm.nih.gov/pubmed/19965540?dopt=Abstract
http://www.epistemonikos.org/en/documents/377cc5e3f32ef6e0eb2207ebb66a1786ee2e1a95
http://www.ncbi.nlm.nih.gov/pubmed/14658169?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20349412?dopt=Abstract
https://dx.doi.org/10.1111/j.1542-4758.2009.00369.x
https://dx.doi.org/10.1053/j.ajkd.2008.02.298
http://www.ncbi.nlm.nih.gov/pubmed/18423809?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15086935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14765851?dopt=Abstract
http://www.epistemonikos.org/en/documents/09c07108536b9d99341c331844553467e66bbc93
http://www.epistemonikos.org/en/documents/b70f342c8e04b67b56773b351c32bc28397da912


 
 

 

 
www.medwave.cl 10 doi: 10.5867/medwave.2017.6942 

calcification in predialysis patients on calcium 
carbonate or sevelamer. Kidney Int. 2007 
Nov;72(10):1255-61 | PubMed | 

74. Sadek T, Mazouz H, Bahloul H, Oprisiu R, El Esper N, El 
Esper I, et al. Sevelamer hydrochloride with or without 
alphacalcidol or higher dialysate calcium vs calcium 

carbonate in dialysis patients: an open-label, 
randomized study. Nephrol Dial Transplant. 2003 
Mar;18(3):582-8 | PubMed | 

75. Shaheen FA, Akeel NM, Badawi LS, Souqiyyeh MZ. 
Efficacy and safety of sevelamer. Comparison with 
calcium carbonate in the treatment of 
hyperphosphatemia in hemodialysis patients. Saudi 
Med J. 2004 Jun;25(6):785-91. | PubMed | 

76. Shantouf R, Ahmadi N, Flores F, Tiano J, Gopal A, 
Kalantar-Zadeh K, et al. Impact of phosphate binder 
type on coronary artery calcification in hemodialysis 
patients. Clin Nephrol. 2010 Jul;74(1):12-8 | PubMed | 

77. Shibata K, Iwamoto T, Ono S, Murakami T, Yanagi M, 
Koguchi N. A comparative study of the effects on pulse 
wave velocity (PWV) in hemodialysis (HD) patients 
treated by sevelamer with low dose calcium carbonate 
or calcium carbonate alone. Three-years follow up. 
World Congress of Nephrology. 2009 May: 22-
26. | Link | 

78. Slatopolsky EA, Burke SK, Dillon MA. RenaGel, a 
nonabsorbed calcium- and aluminum-free phosphate 
binder, lowers serum phosphorus and parathyroid 
hormone. The RenaGel Study Group. Kidney Int. 1999 
Jan;55(1):299-307 | PubMed | 

79. St Peter WL, Liu J, Weinhandl E, Fan Q. A comparison 
of sevelamer and calcium-based phosphate binders on 
mortality, hospitalization, and morbidity in 
hemodialysis: a secondary analysis of the Dialysis 
Clinical Outcomes Revisited (DCOR) randomized trial 
using claims data. Am J Kidney Dis. 2008 
Mar;51(3):445-54 | CrossRef | PubMed | 

80. Sturtevant JM, Hawley CM, Reiger K, Johnson DW, 
Campbell SB, Burke JR, et al. Efficacy and side-effect 
profile of sevelamer hydrochloride used in combination 
with conventional phosphate binders. Nephrology 

(Carlton). 2004 Dec;9(6):406-13 | PubMed | 
81. Suki WN; Dialysis Clinical Outcomes Revisited 

Investigators. Effects of sevelamer and calcium-based 
phosphate binders on mortality in hemodialysis 
patients: results of a randomized clinical trial. J Ren 
Nutr. 2008 Jan;18(1):91-8 | PubMed | 

82. Suki WN, Zabaneh R, Cangiano JL, Reed J, Fischer D, 
Garrett L, et al. Effects of sevelamer and calcium-based 
phosphate binders on mortality in hemodialysis 

patients. Kidney Int. 2007 Nov;72(9):1130-
7 | PubMed | 

83. Suki WR, Zabaneh, Cangiano J. The DCOR Trial: a 
prospective, randomized trial assessing the impact on 
outcomes of sevelamer in dialysis patients. American 
Society of Nephrology. 2005 

84. Takei T, Otsubo S, Uchida K, Matsugami K, Mimuro T, 
Kabaya T, et al. Effects of sevelamer on the progression 
of vascular calcification in patients on chronic 
haemodialysis. Nephron Clin Pract. 2008;108(4):c278-
83 | CrossRef | PubMed | 

85. Vlassara H, Uribarri J, Cai W, Goodman S, Pyzik R, Post 
J, et al. Effects of sevelamer on HbA1c, inflammation, 
and advanced glycation end products in diabetic kidney 
disease. Clin J Am Soc Nephrol. 2012 Jun;7(6):934-
42 | CrossRef | PubMed | 

86. Wilkes BM, Reiner D, Kern M, Burke S. Simultaneous 
lowering of serum phosphate and LDL-cholesterol by 

sevelamer hydrochloride (RenaGel) in dialysis patients. 
Clin Nephrol. 1998 Dec;50(6):381-6 | PubMed | 

87. Yamada K, Fujimoto S, Tokura T, Fukudome K, Ochiai 
H, Komatsu H, et al. Effect of sevelamer on 
dyslipidemia and chronic inflammation in maintenance 
hemodialysis patients. Ren Fail. 2005;27(4):361-
5 | PubMed | 

88. Yilmaz MI, Sonmez A, Saglam M, Yaman H, Kilic S, 
Eyileten T, et al. Comparison of calcium acetate and 
sevelamer on vascular function and fibroblast growth 
factor 23 in CKD patients: a randomized clinical trial. 
Am J Kidney Dis. 2012 Feb;59(2):177-

85 | CrossRef | PubMed | 
89. Zhao H, Wang JD, Zhao DM, Dong YM, Gao Y. Efficacy 

of sevelamer carbonate for hyperphosphatemia in 
patients with end-stage renal disease: A randomized 
controlled trial. Chinese Journal of Evidence-Based 
Medicine. 2014;14(11):1293-1298. | Link | 

90. Eknoyan G, Lameire N, Eckardt KU, Kasiske BL, 
Wheeler DC, Levin A, et al. (2013). KDIGO 2012 clinical 
practice guideline for the evaluation and management 
of chronic kidney disease. Kidney Int, 3, 5-14 | Link | 

91. Kopple JD. (2001). National kidney foundation K/DOQI 

clinical practice guidelines for nutrition in chronic renal 
failure. American journal of kidney diseases, 37(1), 
S66-S70 | Link | 

92. Levin A, Hemmelgarn B, Culleton B, Tobe S, McFarlane 
P, Ruzicka M, et al. Guidelines for the management of 
chronic kidney disease. CMAJ: Canadian Medical 
Association Journal, 179(11), 1154–1162 | CrossRef | 

 

 
 
 

 
 
 
 
 
 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/17805238?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12584283?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15195212?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20557861?dopt=Abstract
https://www.epistemonikos.org/en/documents/6182d72e224311b8d6c2c7d6e5bd73fe39d763ca
http://www.ncbi.nlm.nih.gov/pubmed/9893140?dopt=Abstract
https://dx.doi.org/10.1053/j.ajkd.2007.12.002
http://www.ncbi.nlm.nih.gov/pubmed/18295060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15663645?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18089452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17728707?dopt=Abstract
https://dx.doi.org/10.1159/000127361
http://www.ncbi.nlm.nih.gov/pubmed/18434749?dopt=Abstract
https://dx.doi.org/10.2215/CJN.12891211
http://www.ncbi.nlm.nih.gov/pubmed/22461535?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9877112?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16060120?dopt=Abstract
https://dx.doi.org/10.1053/j.ajkd.2011.11.007
http://www.ncbi.nlm.nih.gov/pubmed/22137672?dopt=Abstract
https://www.epistemonikos.org/en/documents/2d277260701e04fbe8bc1846f766317b325ebba5
http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_CKD_GL.pdf
http://www2.kidney.org/professionals/KDOQI/guidelines_nutrition/doqi_nut.html
https://dx.doi.org/10.1503/cmaj.080351


 
 

 

 
www.medwave.cl 11 doi: 10.5867/medwave.2017.6942 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Author address: 

[1] Escuela de Medicina 
Pontificia Universidad Católica de Chile 

Diagonal Paraguay 362 
Santiago Centro 

Chile 
 
 

 

 
Esta obra de Medwave está bajo una licencia Creative Commons Atribución-No 
Comercial 3.0 Unported. Esta licencia permite el uso, distribución y reproducción del 
artículo en cualquier medio, siempre y cuando se otorgue el crédito correspondiente 
al autor del artículo y al medio en que se publica, en este caso, Medwave. 

 

http://creativecommons.org/licenses/by-nc/3.0/


 
 

 

 
www.medwave.cl 12 doi: 10.5867/medwave.2017.6942 

 


