
Development and Validation of Multiplexed
Human Kidney Biomarkers
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Measurement of protein markers as indicators of drug-induced kidney toxicity 
shows promise in improving drug safety and accelerating development 
timelines.1 Fifteen exploratory biomarkers of kidney toxicity were reviewed, 
and assays were assembled based on the relative abundance of these 
biomarkers in human urine.

 • Kidney Injury Panel 3 (KIP3) measures the levels of low abundance  
  biomarkers: GST, calbindin, clusterin, KIM-1, osteoactivin, TFF3   
  and VEGF. 

 • Kidney Injury Panel 4 (KIP4) measures the levels of mid abundance  
  biomarkers: GST and RBP4

 • Kidney Injury Panel 5 (KIP5) measures the levels high abundance   
  biomarkers: albumin, Beta-2 microglobulin (B2M), cystatin C,   
  epidermal growth factor (EGF), NGAL, osteopontin (OPN) and   
  uromodulin (UMOD). 

MESO SCALE DISCOVERY® developed these multiplexed panels following 
fit-for-purpose principles,2 FDA Bioanalytical Method Validation guidance and 
CLSI documents. Data from KIP3 and KIP5 are presented in this poster. MSD 
multiplex panels use simple protocols and low sample volumes (less than 10 
µL). The panels were validated for sensitivity, specificity, dilution linearity, 
spike recovery, precision, accuracy, robustness and sample handling. 
Preliminary sample data showed the levels of kidney injury biomarkers, 
including KIM-1, B2M, cystatin C, NGAL and UMOD, were significantly 
elevated in urine and serum samples from patients with kidney disease. 
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Precision: Multi-Day Study
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