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• Characteristic that is objectively measured and 

evaluated as an indicator of biological processes 

Biomarkers as risk predictors

evaluated as an indicator of biological processes 

or responses to therapeutic intervention
– Introduced by Medical Subject Heading (MESH) in 1989, revised by the NIH, 2001







New biomarkers in anemia
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New biomarkers in mineral metabolism disorders
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Low levels of 25(OH)D3 are associated with geometric 
remodelling of the left ventricle

25(OH) D3 deficit 25(OH) D3 normal
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Low levels of 25(OH)D3 are associated with geometric 
remodelling of the left ventricle

25 (OH) D3 deficit 25 (OH) D3 normal
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Anti-calcification proteins and inflammation

Stenvinkel, Pecoits-Filho et al. Kidney Int 2005



Miocyte hypertrophy

Fibrosis

Inflammatory cell infiltration

Marie-Luise Gross and Eberhard Ritz. Seminars in Dialysis, 2008.



New biomarkers in left ventricle alterations



Clinical Journal of the American Society of Nephrology, 2009











New markers in the area of inflammation

















Hauser, Gonçalves, Stinghen and Pecoits-Filho, Nephron Clinical Practice 2010



Fluid overload and endotoxemia in CKDFluid overload and endotoxemia in CKD

Gonçalves S., Pecoits-Filho et al. Nephrol, Dial, Transplant 2006



• Endotoxemia is Related to Systemic Inflammation and 

Atherosclerosis in Peritoneal Dialysis Patients

– Cheuk-Chun Szeto, Bonnie Ching-Ha Kwan, Kai-Ming Chow, Ka-Bik Lai, 
Kwok-Yi Chung, Chi-Bon Leung, and Philip Kam-Tao LiKwok-Yi Chung, Chi-Bon Leung, and Philip Kam-Tao Li

• Department of Medicine and Therapeutics, Prince of Wales Hospital, The Chinese University 

of Hong Kong, Shatin, Hong Kong, China 

2008 Mar;3(2):431-6. Epub 2008 Feb 6



AJKD 2009



Clin J Am Soc Nephrol. 2010 Sep 28. 



Clin J Am Soc Nephrol. 2010 Sep 28. 



• Accurate / Reproducible

• Acceptable to the patient

• Easy to interpret

• Associated with outcome

Biomarkers of risk

• Associated with outcome

• Explain independently a reasonable portion of the 

outcome

• Multiple studies

• Knowledge of the marker changes management







AURORA

Fellstrom B et al. N Engl J Med 2009;10.1056/NEJMoa0810177









MPO study





Sevelamer induces a decrease in inflammation 

and endotoxemia: experimental study

Hauser et al. Blood Purification 2010



Sevelamer induces a decrease in inflammation 

and endotoxemia: clinical study

Stinghen et al. Blood Purification 2010



• There is a clear need for identifying novel markers of CV risk in 
CKD;

• Based observational studies define mineral metabolism disorders, 

In summary

• Based observational studies define mineral metabolism disorders, 
anemia and inflammation as main areas of opportunity;

• New biomarkers should be increasingly utilized in clinical trials to 
increase understanding of mechanisms, defining sample size, 
endpoints, and defining patients who most likely will benefit from a 
particular intervention.


