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Abstract 

Anemia is a common comorbidity among patients with chronic health failure and appears to be 

associated with increased mortality and morbidity. However, it is unclear whether correcting it with 
erythropoiesis stimulating agents improves clinical outcomes. Searching in Epistemonikos database, 
which is maintained by screening 30 databases, we identified 11 systematic reviews including 17 trials 
overall 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 the use of erythropoiesis 
stimulating agents in patients with chronic heart failure and anemia does not decrease mortality, and it 
is not clear if they decrease the risk of hospitalization or if they improve functional status because the 
certainty of the evidence is very low. The risk of thromboembolic events probably increases. 
 
  

Problem 

Anemia is a common comorbidity among patients with 
chronic heart failure. Multiple mechanisms may contribute 
to anemia, including hemodilution, activation of pro-

inflammatory cytokines, chronic kidney disease and 
impaired erythropoiesis. Anemia in people with chronic 
heart failure is associated with a higher risk of 
hospitalization, increased mortality, and poor functional 
status [1]. 
 
Erythropoiesis-stimulating agents, such as the two forms of 
recombinant human erythropoietin (epoetin-alfa and 
epoetin-beta) and its analogue darbepoetin alfa, share the 
same mechanism of endogenous erythropoietin, and are 
the first-line treatment for non-iron-deficiency anemia in 
patients with cancer or chronic kidney disease. However,  

 
 

 
its use has been associated with increased thromboembolic 
events, hypertension and mortality when high hemoglobin 
targets are used. There is controversy about their role in 
patients with heart failure and anemia. 

 

Methods 

We used Epistemonikos database, which is maintained by 

screening more than 30 databases, 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 

 The use of erythropoiesis stimulating agents in patients with chronic heart failure and 
anemia does not decrease mortality. 

 It is uncertain whether erythropoiesis-stimulating agents decrease hospitalization risk or 
improve functional status because the certainty of the evidence is very low. 

 The use of erythropoiesis stimulating agents in patients with chronic heart failure and 
anemia probably increases the risk of total thromboembolic events. 

 

About the body of evidence for this question 

What is the evidence. 
See evidence matrix  in 

Epistemonikos later 

We found 11 systematic reviews [1],[2],[3],[4],[5],[6],[7],[8],[9], 
[10],[11] including 17 randomized controlled trials overall, reported in 
18 references [12],[13],[14],[15],[16],[17],[18],[19],[20],[21],[22], 

[23],[24],[25],[26],[27],[28],[29]. One trial was reported in two 
articles [15],[16]. 

What types of patients 

were included 

All of the trials included chronic heart failure patients with 
representation of all etiologies. 
 
All of the trials included patients with symptomatic chronic heart failure 
and anemia.  
 
Regarding NYHA functional class, three trials included NYHA I 
[14],[26],[29] eight included NYHA II [12], [14],[15],[23],[24],[26], 
[28],[29], all included NYHA III, 13 trials included NYHA IV 
[12],[13],[14],[17],[18],[19],[20],[21], [22],[23],[27],[28],[29], and 

one trial did not report NYHA functional class [25]. 
 
Most trials included participants with low ejection fraction (<40%), with 
the exception of two trials; one reported a mean ejection fraction of 
58% [18], and the other did not report this variable [25]. 
 
Different hemoglobin levels were used to define anemia among the 
trials. Two of them considered hemoglobin level < 11g/dl [20], [25], 
four <11.5 g/dl [21],[22],[23],[27], six <12 g/dl 
[13],[14],[18],[26],[28],[29], four < 12.5 g/dl [12], [15], 
[23],[24]and one defined anemia by hematocrit <35% [17]. 

What types of 
interventions were 
included 

Eight trials used alfa or beta recombinant human erythropoietin 
[13],[17],[18],[19],[20],[21],[22],[27]), and nine used darbepoetin 
alfa [12],[14],[15],[23],[24],[25],[26],[28],[29]. 
 
Most trials compared against placebo, with the exception of two that 
compared against no treatment [13],[27]. 
 
All trials except three [12],[13],[25] associated iron supplementation 
to the treatment. 
 
Regarding hemoglobin targets, one trial considered a target > 11.5 

g/dl [20], one >12 g/dl [22], two >12.5 g/dl [15], [27], five >13 
g/dl [14], [25], [26], [28], [29], one >14 g/dl [24], one considered a 
hematocrit target > 45% [17], and six did not report a 
target [12], [13], [18], [19], [21], [23]. 
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What types of 

outcomes  
were measured 

The different systematic reviews grouped the outcomes as follows: 
All-cause mortality, all-cause hospitalization, exercise tolerance, 
hemoglobin level, quality of life (measured in KCCQ, MLHFQ and PGA 

scales), NYHA functional class, B-type natriuretic peptide levels, left 
ventricular ejection fraction, total thromboembolic events, myocardial 
infarction, deep vein thrombosis, ischemic stroke, pulmonary 
embolism. 

 
 

Summary of findings 

The information on the effects of erythropoiesis-stimulating agents is based on 17 randomized trials 
including 4617 patients. Sixteen trials reported mortality (4587 patients) [12],[14],[15],[17],[18], 
[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29]. Fourteen trials reported hospitalizations by 
any cause (3210 patients) [12],[14],[15],[17],[18],[19],[20],[21],[22],[24],[26],[27],[28],[29], and 

11 trials reported NYHA functional capacity (857 patients) [13],[14],[19],[20],[21],[22],[23],[24], 
[25],[26], [27], [29].  Data from thromboembolic events were reported in a way that precluded meta-
analysis, therefore we present data from one review [4].  
 
The summary of findings is the following: 
 

 The use of erythropoiesis stimulating agents in patients with chronic heart failure and anemia 

does not decrease mortality. The certainty of the evidence is high. 

 It is not clear whether erythropoiesis-stimulating agents decrease hospitalization in patients 
with chronic heart failure and anemia because the certainty of the evidence is very low. 

 It is not clear whether erythropoiesis-stimulating agents improve functional status in patients 
with chronic heart failure and anemia because the certainty of the evidence is very low. 

 The use of erythropoiesis stimulating agents in patients with chronic heart failure and anemia 

probably increases the risk of total thromboembolic events. The certainty of the evidence is 
moderate. 
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Other considerations for decision-making 

To whom this evidence does and does not apply 

 This evidence applies to patients with symptomatic chronic heart failure and anemia, not 

requiring erythropoiesis-stimulating agents for other reason. 

 It does not apply to patients who have chronic kidney disease or cancer as comorbidity, 
because depending on their hemoglobin level and in absence of iron deficiency, 

erythropoiesis-stimulating agents might be indicated. 

 Most trials used high hemoglobin targets, and the study with higher weight on mortality 
targetted an hemoglobin level of 13 g/dl, which might have led to an increased risk for total 
thromboembolic events [28]. 

About the outcomes included in this summary 

 The outcomes presented in this summary are those considered critical for decision making in 
the main guidelines and by the authors of this summary. 

 We did not include hypertension in the summary of findings table, because this outcome is 

not directly important to patients. However, its consideration does not make a diference in 
the conclusions (11 patients more per 1000 [ 5 less to 32 more]; RR 1.20, CI 95% 0.91 to 
1.59). 

Balance between benefits and risks, and certainty of the evidence 

 The use of erythropoiesis-stimulating agents does not decrease mortality with a high level of 
certainty. There is uncertainty regarding any other benefit, an there is an increased risk of 
thromboembolic events. 

 The balance between benefits and harms is probably not favorable. 

What would patients and their doctors think about this intervention 

 There is uncertainty about the balance between benefits and risks, which probably leads to 

different decisions depending on what patients and physicians value the most.   

 Patients putting a higher value in an uncertain benefit might consider its use, especially if 
there are no resource constraints.  

Resource considerations 

 Erythropoiesis-stimulating agents constitute a relatively expensive intervention. Only in 
settings without resource constraints, their use could be admissible in selected cases. 

Differences between this summary and other sources 

 The systematic reviews differ in their conclusions, and some even state there is a clear 
benefit on mortality and hospitalization risk.  It is important to notice the change in 
conclusions given the incorporation of RED-HF [28] on the more recent systematic reviews. 

 This summary is in agreement with the recommendations given by the Canadian 

Cardiovascular Society Heart Failure Management Guidelines [30], which does not 
recommend the use of erythropoiesis-stimulating agents given the neutral effect on mortality 
and hospitalization risk reported by the two largest studies [14], [28]. 

Could this evidence change in the future? 

 The probability that the information on the effect of erythropoiesis-stimulating agents on 

mortality change in the future is very low. 

 We did not identify any ongoing trial answering this question, and given the lack of effect on 
mortality and the increased risk of  thromboembolic events reported in RED-HF [28], it is 

unlikely that another morbidity or mortality study will be undertaken. 
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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: Erythropoiesis-stimulating agents for anemia in 
chronic heart failure 
 
 

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 
matrixes 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. Ngo K, Kotecha D, Walters JA, Manzano L, Palazzuoli A, 
van Veldhuisen DJ, et al. Erythropoiesis-stimulating 
agents for anaemia in chronic heart failure patients. 
Cochrane Database Syst Rev. 2010 Jan 
20;(1):CD007613 | CrossRef | PubMed | 

2. Desai A, Lewis E, Solomon S, McMurray JJ, Pfeffer M. 

Impact of erythropoiesis-stimulating agents on 

http://www.epistemonikos.org/en/matrixes/5758a0b3dfbaca1dde2e1c45
http://www.epistemonikos.org/en/matrixes/5758a0b3dfbaca1dde2e1c45
http://dx.doi.org/10.5867/medwave.2014.06.5997
http://www.epistemonikos.org/
https://dx.doi.org/10.1002/14651858.CD007613.pub2
http://www.ncbi.nlm.nih.gov/pubmed/20091643?dopt=Abstract


 
 

 

 
www.medwave.cl 8 doi: medwave.2016.6608 

morbidity and mortality in patients with heart failure: an 
updated, post-TREAT meta-analysis. Eur J Heart Fail. 
2010 Sep;12(9):936-42 | CrossRef | PubMed | 

3. Jin B, Luo X, Lin H, Li J, Shi H. A meta-analysis of 
erythropoiesis-stimulating agents in anaemic patients 
with chronic heart failure. Eur J Heart Fail. 2010 

Mar;12(3):249-53 | CrossRef | PubMed | 
4. Kang J, Park J, Lee JM, Park JJ, Choi DJ. The effects of 

erythropoiesis stimulating therapy for anemia in chronic 
heart failure: A meta-analysis of randomized clinical 
trials. Int J Cardiol. 2016 Sep 1;218:12-
22 | CrossRef | PubMed | 

5. Kansagara D, Dyer E, Englander H, Fu R, Freeman M, 
Kagen D. Treatment of anemia in patients with heart 
disease: a systematic review. Ann Intern Med. 2013 Dec 
3;159(11):746-57 | CrossRef | PubMed | 

6. Kotecha D, Ngo K, Walters JA, Manzano L, Palazzuoli A, 
Flather MD. Erythropoietin as a treatment of anemia in 

heart failure: systematic review of randomized trials. 
Am Heart J. 2011 May;161(5):822-
831.e2 | CrossRef | PubMed | 

7. Lawler PR, Filion KB, Eisenberg MJ. Correcting anemia 
in heart failure: the efficacy and safety of 
erythropoiesis-stimulating agents. J Card Fail. 2010 
Aug;16(8):649-58 | CrossRef | PubMed| 

8. Lindquist DE, Cruz JL, Brown JN. Use of erythropoiesis-
stimulating agents in the treatment of anemia in 
patients with systolic heart failure. J Cardiovasc 
Pharmacol Ther. 2015 Jan;20(1):59-
65 | CrossRef | PubMed | 

9. Tehrani F, Dhesi P, Daneshvar D, Phan A, Rafique A, 
Siegel RJ, et al. Erythropoiesis stimulating agents in 
heart failure patients with anemia: a meta-analysis. 
Cardiovasc Drugs Ther. 2009 Dec;23(6):511-
8 | CrossRef | PubMed | 

10. van der Meer P, Groenveld HF, Januzzi JL Jr, van 
Veldhuisen DJ. Erythropoietin treatment in patients with 
chronic heart failure: a meta-analysis. Heart. 2009 
Aug;95(16):1309-14 | CrossRef | PubMed | 

11. Zhou S, Zhuang Y, Zhao W, Jiang B, Pan H, Zhang X, 
Peng H, Chen Y. Protective roles of erythropoiesis-

stimulating proteins in chronic heart failure with anemia. 
Exp Ther Med. 2014 Sep;8(3):863-870 | PubMed | 

12. Cleland JG, Sullivan JT, Ball S, Horowitz JD, Agoram B, 
Rosser D, et al. Once-monthly administration of 
darbepoetin alfa for the treatment of patients with 
chronic heart failure and anemia: a pharmacokinetic and 
pharmacodynamic investigation. J Cardiovasc 
Pharmacol. 2005 Aug;46(2):155-61 | PubMed | 

13. Cosyns B, Velez-Roa S, Droogmans S, Pierard LA, 
Lancellotti P. Effects of eythropoietin administration on 
mitral regurgitation and left ventricular remodeling in 
heart failure patients. Int J Cardiol. 2010 Feb 

4;138(3):306-7 | CrossRef | PubMed | 
14. Ghali JK, Anand IS, Abraham WT, Fonarow GC, 

Greenberg B, Krum H, et al. Randomized double-blind 
trial of darbepoetin alfa in patients with symptomatic 
heart failure and anemia. Circulation. 2008 Jan 
29;117(4):526-35 | CrossRef | PubMed | 

15. Kourea K, Parissis JT, Farmakis D, Panou F, 
Paraskevaidis I, Venetsanou K, et al. Effects of 
darbepoetin-alpha on plasma pro-inflammatory 

cytokines, anti-inflammatory cytokine interleukin-10 
and soluble Fas/Fas ligand system in anemic patients 
with chronic heart failure. Atherosclerosis. 2008 
Jul;199(1):215-21 | PubMed | 

16. Kourea K, Parissis JT, Farmakis D, Paraskevaidis I, 
Panou F, Filippatos G, et al. Effects of darbepoetin-alpha 

on quality of life and emotional stress in anemic patients 
with chronic heart failure. Eur J Cardiovasc Prev Rehabil. 
2008 Jun;15(3):365-9 | CrossRef | PubMed | 

17. Mancini DM, Katz SD, Lang CC, LaManca J, Hudaihed A, 
Androne AS. Effect of erythropoietin on exercise 
capacity in patients with moderate to severe chronic 
heart failure. Circulation. 2003 Jan 21;107(2):294-
9 | PubMed | 

18. Maurer MS, Teruya S, Chakraborty B, Helmke S, Mancini 
D. Treating anemia in older adults with heart failure with 
a preserved ejection fraction with epoetin alfa: single-
blind randomized clinical trial of safety and efficacy. Circ 

Heart Fail. 2013 Mar;6(2):254-
63 | CrossRef | PubMed | 

19. Palazzuoli A, Quatrini I, Calabrò A, Antonelli G, Caputo 
M, Campagna MS, et al. Anemia correction by 
erythropoietin reduces BNP levels, hospitalization rate, 
and NYHA class in patients with cardio-renal anemia 
syndrome. Clin Exp Med. 2011 Mar;11(1):43-
8 | CrossRef | PubMed | 

20. Palazzuoli A, Silverberg DS, Iovine F, Calabrò A, 
Campagna MS, Gallotta M, et al. Effects of beta-
erythropoietin treatment on left ventricular remodeling, 
systolic function, and B-type natriuretic peptide levels in 

patients with the cardiorenal anemia syndrome. Am 
Heart J. 2007 Oct;154(4):645.e9-15 | PubMed | 

21. Palazzuoli A, Silverberg DS, Calabrò A, Spinelli T, 
Quatrini I, Campagna MS, et al. Beta-erythropoietin 
effects on ventricular remodeling, left and right systolic 
function, pulmonary pressure, and hospitalizations in 
patients affected with heart failure and anemia. J 
Cardiovasc Pharmacol. 2009 Jun;53(6):462-
7 | CrossRef | PubMed | 

22. Palazzuoli A, Silverberg DS, Iovine F, Calabrò A, 
Campagna MS, Gallotta M, et al. Effects of beta-

erythropoietin treatment on left ventricular remodeling, 
systolic function, and B-type natriuretic peptide levels in 
patients with the cardiorenal anemia syndrome. Am 
Heart J. 2007 Oct;154(4):645.e9-15 | PubMed | 

23. Parissis JT, Kourea K, Andreadou I, Ikonomidis I, 
Markantonis S, Ioannidis K, et al. Effects of Darbepoetin 
Alfa on plasma mediators of oxidative and nitrosative 
stress in anemic patients with chronic heart failure 
secondary to ischemic or idiopathic dilated 
cardiomyopathy. Am J Cardiol. 2009 Apr 
15;103(8):1134-8. | CrossRef | PubMed | 

24. Parissis JT, Kourea K, Panou F, Farmakis D, 

Paraskevaidis I, Ikonomidis I, et al. Effects of 
darbepoetin alpha on right and left ventricular systolic 
and diastolic function in anemic patients with chronic 
heart failure secondary to ischemic or idiopathic dilated 
cardiomyopathy. Am Heart J. 2008 Apr;155(4):751.e1-
7 | CrossRef | PubMed | 

25. Pfeffer MA, Burdmann EA, Chen CY, Cooper ME, de 
Zeeuw D, Eckardt KU, et al. Baseline characteristics in 
the Trial to Reduce Cardiovascular Events With Aranesp 

https://dx.doi.org/10.1093/eurjhf/hfq094
http://www.ncbi.nlm.nih.gov/pubmed/20525985?dopt=Abstract
https://dx.doi.org/10.1093/eurjhf/hfp182
http://www.ncbi.nlm.nih.gov/pubmed/20031949?dopt=Abstract
https://dx.doi.org/10.1016/j.ijcard.2016.04.187
http://www.ncbi.nlm.nih.gov/pubmed/27209352?dopt=Abstract
https://dx.doi.org/10.7326/0003-4819-159-11-201312030-00007
http://www.ncbi.nlm.nih.gov/pubmed/24297191?dopt=Abstract
https://dx.doi.org/10.1016/j.ahj.2011.02.013
http://www.ncbi.nlm.nih.gov/pubmed/21570510?dopt=Abstract
https://dx.doi.org/10.1016/j.cardfail.2010.03.013
http://www.ncbi.nlm.nih.gov/pubmed/20670844?dopt=Abstract
https://dx.doi.org/10.1177/1074248414541841
http://www.ncbi.nlm.nih.gov/pubmed/24996902?dopt=Abstract
https://dx.doi.org/10.1007/s10557-009-6203-6
http://www.ncbi.nlm.nih.gov/pubmed/19862609?dopt=Abstract
https://dx.doi.org/10.1136/hrt.2008.161091
http://www.ncbi.nlm.nih.gov/pubmed/19168472?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25120615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16044026?dopt=Abstract
https://dx.doi.org/10.1016/j.ijcard.2008.06.064
http://www.ncbi.nlm.nih.gov/pubmed/18760492?dopt=Abstract
https://dx.doi.org/10.1161/CIRCULATIONAHA.107.698514
http://www.ncbi.nlm.nih.gov/pubmed/18195176?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17991471?dopt=Abstract
https://dx.doi.org/10.1097/HJR.0b013e3282f849d0
http://www.ncbi.nlm.nih.gov/pubmed/18525396?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12538431?dopt=Abstract
https://dx.doi.org/10.1161/CIRCHEARTFAILURE.112.969717
http://www.ncbi.nlm.nih.gov/pubmed/23258574?dopt=Abstract
https://dx.doi.org/10.1097/FJC.0b013e3181a6ac38
http://www.ncbi.nlm.nih.gov/pubmed/19455052?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17161060?dopt=Abstract
https://dx.doi.org/10.1097/FJC.0b013e3181a6ac38
http://www.ncbi.nlm.nih.gov/pubmed/19455052?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17892986?dopt=Abstract
https://dx.doi.org/10.1016/j.amjcard.2008.12.041
http://www.ncbi.nlm.nih.gov/pubmed/19361602?dopt=Abstract
https://dx.doi.org/10.1016/j.ahj.2008.01.016
http://www.ncbi.nlm.nih.gov/pubmed/18371487?dopt=Abstract


 
 

 

 
www.medwave.cl 9 doi: medwave.2016.6608 

Therapy (TREAT). Am J Kidney Dis. 2009 Jul;54(1):59-
69 | CrossRef | PubMed | 

26. Ponikowski P, Anker SD, Szachniewicz J, Okonko D, 
Ledwidge M, Zymlinski R, et al. Effect of darbepoetin 
alfa on exercise tolerance in anemic patients with 
symptomatic chronic heart failure: a randomized, 

double-blind, placebo-controlled trial. J Am Coll Cardiol. 
2007 Feb 20;49(7):753-62 | PubMed | 

27. Silverberg DS, Wexler D, Sheps D, Blum M, Keren G, 
Baruch R, et al. The effect of correction of mild anemia 
in severe, resistant congestive heart failure using 
subcutaneous erythropoietin and intravenous iron: a 
randomized controlled study. J Am Coll Cardiol. 2001 
Jun 1;37(7):1775-80 | PubMed | 

28. Swedberg K, Young JB, Anand IS, Cheng S, Desai AS, 
Diaz R, et al. Treatment of anemia with darbepoetin alfa 

in systolic heart failure. N Engl J Med. 2013 Mar 
28;368(13):1210-9 | CrossRef | PubMed | 

29. van Veldhuisen DJ, Dickstein K, Cohen-Solal A, Lok DJ, 
Wasserman SM, Baker N, et al. Randomized, double-
blind, placebo-controlled study to evaluate the effect of 
two dosing regimens of darbepoetin alfa in patients with 

heart failure and anaemia. Eur Heart J. 2007 
Sep;28(18):2208-16 | PubMed | 

30. Moe GW, Ezekowitz JA, O'Meara E, Lepage S, Howlett 
JG, Fremes S, et al. The 2014 Canadian Cardiovascular 
Society Heart Failure Management Guidelines Focus 
Update: anemia, biomarkers, and recent therapeutic 
trial implications. Can J Cardiol. 2015 Jan;31(1):3-
16 | CrossRef | PubMed | 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

Author address: 
[1] Facultad de Medicina 

Pontificia Universidad Católica de Chile 
Diagonal Paraguay 476 

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. 

 

 

https://dx.doi.org/10.1053/j.ajkd.2009.04.008
http://www.ncbi.nlm.nih.gov/pubmed/19501439?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17306703?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11401110?dopt=Abstract
https://dx.doi.org/10.1056/NEJMoa1214865
http://www.ncbi.nlm.nih.gov/pubmed/23473338?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17681958?dopt=Abstract
https://dx.doi.org/10.1016/j.cjca.2014.10.022
http://www.ncbi.nlm.nih.gov/pubmed/25532421?dopt=Abstract
http://creativecommons.org/licenses/by-nc/3.0/

