
Performance of the CKD-EPI and MDRD equations to estimate 
the glomerular filtration rate: a systematic review of Latin 

American studies 
Brañez-Condorena A1, Goicochea-Lugo S2, Zafra-Tanaka JH3, Becerra-Chauca N2, Failoc-Rojas VE4, Herrera-Añazco P5, Taype-Rondan A4  

1 Asociación para el Desarrollo de la Investigación Estudiantil en Ciencias de la Salud- ADIECS, Lima, Perú  
2 Instituto de Evaluación de Tecnologías en Salud e Investigación, EsSalud, Lima, Perú 
3 Universidad Peruana Cayetano Heredia, CRONICAS Center of Excellence for Chronic Diseases, Lima, Peru 
4 Universidad San Ignacio de Loyola, Unidad de Investigación para la Generación y Síntesis de Evidencias en Salud, Lima, Peru 

5 Universidad San Ignacio de Loyola, Lima, Peru 

Background: Most commonly used equations to estimate glome-
rular filtration rate (GFR) are the CKD-EPIdemiology Collaboration 
(CKD-EPI) and the Modification 
of Diet in Renal Disease (MDRD). 
It is possible that the results 
from regions with different eth-
nic composition cannot be extra-
polated to Latin-American popu-
lations, due to ethnic differen-
ces.  
 
Objective: To assess the perfor-
mance of the CKD-EPI and MDRD 
equations to estimate the GFR in 
Latin American countries.  
 
Methods: The study protocol has been registered in PROSPERO 
(CRD42019123434). In January 2019, we searched in PubMed, 
Scopus, and 'Biblioteca Regional de Medicina' (BIREME) to identi-
fy studies that reported estimated GFR using both equations and 
compared them with a measured GFR using exogenous filtration 
markers, among adults of Latin American countries.  

Study selection, data extraction, and risk of bias evaluation were 
performed by two reviewers in parallel. We performed meta-
analyses of P30, bias (using mean difference (MD) and its 95% 
confidence intervals (95% CI)), sensitivity, and specificity; and 
evaluated certainty of evidence using the GRADE methodology.  
 
Results: We identified 379 records, of which 12 papers were in-
cluded. We meta-analyzed 6(5 from Brazil and 1 from Mexico). Me-
ta-analyses that compared CKD-EPI using creatinine measured 
with calibration traceable to isotope dilution mass spectrometry 
(CKD-EPI-Cr IDMS) with MDRD-4 IDMS did not show statistically 
significant differences in bias (5 studies; MD 0.55 mL/min/1.73m2, 

95% CI −3.34 to 4.44), P30 (2 studies; MD 4%, 95% CI −4% to 13%; 
Figure 1), sensitivity (2 studies; 76% and 75%, respectively), and 
specificity (2 studies; 91% and 89%, respectively), with very low 
certainty of evidence for bias and P30, and low certainty of evi-
dence for sensitivity and specificity.  
 

Conclusions: We found that the performance of CKD-EPI-Cr IDMS 
and MDRD-4 IDMS do not differ significantly, although CKD-EPI-Cr 
IDMS tends to have a non-significant better performance in P30. 
Since most of the meta-analyzed studies were from Brazil, results 
may not be extrapolated to other Latin American countries.  
 
 

 

 

 

In summary, the CKD-EPI IDMS and MDRD-4 IDMS equations do not differ significantly 
to estimate the glomerular filtration rate in Latin American populations. 

Figure 1 

Patient or healthcare consumer involvement: This study 
was commissioned by the Peruvian Social Security (which 
provides care to 35% of the Peruvian population) as part 

of the elaboration of the clinical practice guideline for 
diagnosis and management of chronic kidney disease.  

 1.1 Mean bias difference (CKD-EPI-Cr IDMS minus MDRD-4 IDMS) 

Bias: mean of the difference between eGFR and mGFR 

 1.2 Mean P30 difference (CKD-EPI-Cr IDMS minus MDRD-4 IDMS) 

P30: percentage of results of eGFR that did not deviate more than 
30% from mGFR 
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