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Background: Predicting the progression of CKD can enable early and appropriate nephrology 
care. We previously developed and validated laboratory based kidney failure risk equations 
(KFREs) for the progression of CKD to kidney failure in patients referred for nephrology care in 
Canada. Evaluation in other countries and in non-referred CKD populations is needed.  
 
Methods: We meta-analyzed individual level data from 34,569 patients with CKD Stages 3-5 
from 12 cohorts spanning 7 countries. We assessed models containing 3 (age, sex, estimated 
glomerular filtration rate [GFR]), 4 (+albuminuria) and 8 (+serum albumin, calcium, 
phosphorous, and bicarbonate) variables from the original publication. We compared hazard 
ratios for constituent predictors, discrimination, calibration, net reclassification index (NRI), and 
integrated discrimination index (IDI) for all models.  
 
Results: The original 4- and 8-variable KFREs obtained similar hazard ratios for constituent 
predictors and achieved excellent discrimination (C statistic >0.84 – Table). Calibration of the 
original KFREs was adequate at 5 years, and improvements in NRI and IDI were observed in 
comparison with a 3-variable model (NRI 18%, IDI 5% for the 4-variable,and 25% and 6% for 
the 8-variable model). Performance in subgroups by age, race and diabetes status was similar.  
 
Conclusions: The previously developed KRFEs accurately predict the progression of CKD 
Stages 3-5 to kidney failure across a wide range of studies. The abbreviated 4-variable equation 
is simple and highly accurate. Integration in routine clinical practice should be evaluated. 
 
 
 

 


