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Table S-1: Population characteristics of non-pregnant US adults 

A. By Race/Ethnicity 

 
 

B. By Missingness of Serum Creatinine 

 

A. The median and interquartile range is reported for several demographic characteristics, medical conditions, and laboratory values. 
Weights in each survey cycle were scaled to be representative of the U.S. population. Missing serum creatinine measurements were 
accounted for using stratified reweighting, where weights from respondents with missing values were redistributed evenly to 
respondents of the same race, gender, and age strata with recorded values. 
B. Summary statistics on relevant demographic and medical characteristics were not significantly different between adults with and 
without serum creatinine values. 
Abbreviations: ACR: albumin-creatinine ratio, BMI: body mass index; Cr: creatinine; DBP: diastolic blood pressure; HbA1c: 
glycohemoglobin, IQR: interquartile range; NHANES: National Health and Nutrition Examination Survey; PIR: poverty-income ratio, 
defined as the ratio of family income to poverty guidelines; SBP: systolic blood pressure. 

Table S-2: GFR-dependent drug dosing adjustments for chronic kidney disease 
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Table of glomerular filtration rate (GFR)-dependent drug dosing and contraindication recommendations. Each drug with an adjustment 
across a GFR threshold is categorized into four groups: 0-24% Reduction, 25-49% Reduction, 50-99% Reduction, and Contraindication. 
When dose adjustment is expressed as a range (e.g., 30-50% reduction), the midpoint is used. Data are derived from the 2007 American 
Association of Family Physicians (AAFP) Annual Clinical Focus on Management of Chronic Illness and the 2012 Kidney Disease 
Improving Global Outcomes (KDIGO) Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. 
Drugs in the following classes were derived from KDIGO guidelines: opioids, low-molecular-weight-heparins (LMWHs), warfarin, 
metformin, sodium-glucose cotransporter-2 (SGLT2) inhibitors, sulfonylureas besides chlorpropamide, and angiotensin-II receptor 
blockers (ARBs). The remainder were derived from AAFP guidelines. Tabulated drugs with GFR thresholds of less than 30 ml/min/1.73 
m2 did not contribute to any observed changes and are not listed. 
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Table S-3: Observed changes to GFR-dependent clinical decisions in NHANES (2001-2018)  

A. Among Black Adults, from 2006 MDRD 

 

B. Among Black Adults, from 2009 CKD-EPI 
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C. Among Non-Black Adults, from 2006 MDRD 

 

D. Among Non-Black Adults, from 2009 CKD-EPI 
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E. Among White Adults, from 2006 MDRD 

 

F. Among White Adults, from 2009 CKD-EPI 
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G. Among Hispanic Adults, from 2006 MDRD 

 

H. Among Hispanic Adults, from 2009 CKD-EPI 
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I. Among Asian/Other Adults, from 2006 MDRD 

 

J. Among Asian/Other Adults, from 2009 CKD-EPI 

 
 
A. Changes to GFR-dependent clinical decisions for Black adults in NHANES 2001-2018 when switching from the 2006 MDRD 
equation to the 2021 CKD-EPI equation. Estimates are not survey-weighted. Clinical recommendations are primarily from the 2012 
KDIGO Clinical Practice Guidelines, with some exceptions. Pre-emptive arteriovenous fistula practices and SGLT2 inhibitor guidelines 
were derived from the literature (see methods) and medical nutritional therapy and kidney disease education coverage were derived 
from the Medicare Part B Benefit Policy.  
B. Same as table S-3A, but modeling a change from the 2009 CKD-EPI equation to the 2021 CKD-EPI equation.  
C-D. Same as table S-3A and S-3B, but among Non-Black Adults. 
E-F. Same as table S-3A and S-3B, but among White Adults. 
G-H. Same as table S-3A and S-3B, but among Hispanic Adults. 
I-J. Same as table S-3A and S-3B, but among Asian/Other Adults. 
Abbreviations: ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; CKD: chronic kidney disease; CKD-EPI: CKD 
Epidemiology Collaboration; eGFR: estimated glomerular filtration rate; KDIGO: Kidney Disease Improving Global Outcomes; MDRD: 
Modification of Diet in Renal Disease; NHANES: National Health and Nutrition Examination Survey. 
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Table S-4: Survey adjusted national projections of changes to GFR-dependent clinical decisions in the 
US, 2001-2018 

A. Among Black Adults, from 2006 MDRD 

 

B. Among Black Adults, from 2009 CKD-EPI 
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C. Among Non-Black Adults, from 2006 MDRD 

 

D. Among Non-Black Adults, from 2009 CKD-EPI 
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E. Among White Adults, from 2006 MDRD 

 

F. Among White Adults, from 2009 CKD-EPI 
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G. Among Hispanic Adults, from 2006 MDRD 

 

H. Among Hispanic Adults, from 2009 CKD-EPI 
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I. Among Asian/Other Adults, from 2006 MDRD 

 

J. Among Asian/Other Adults, from 2009 CKD-EPI 

 

A. Changes to GFR-dependent clinical decisions for Black adults in NHANES 2001-2018 when computed using the 2021 CKD-EPI 
equation rather than the 2006 MDRD equation. Estimates are not survey-weighted. Clinical recommendations are primarily from the 
2012 KDIGO Clinical Practice Guidelines, with some exceptions. Pre-emptive arteriovenous fistula practices and SGLT2 inhibitor 
guidelines were derived from the literature (see methods) and medical nutritional therapy and kidney disease education coverage were 
derived from the Medicare Part B Benefit Policy.  
B. Same as table S-4A, but modeling a change from the 2009 CKD-EPI equation.  
C-D. Same as table S-4A and S-4B, but among Non-Black Adults. 
E-F. Same as table S-4A and S-4B, but among White Adults. 
G-H. Same as table S-4A and S-4B, but among Hispanic Adults. 
I-J. Same as table S-4A and S-4B, but among Asian/Other Adults. 
Abbreviations: ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; CKD: chronic kidney disease; CKD-EPI: CKD 
Epidemiology Collaboration; eGFR: estimated glomerular filtration rate; KDIGO: Kidney Disease Improving Global Outcomes; MDRD: 
Modification of Diet in Renal Disease; NHANES: National Health and Nutrition Examination Survey. 
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Figure S-1. Secular trends in chronic kidney disease prevalence by race/ethnicity with new and prior 
GFR estimating equations, 2001-2018 

A. Age-Adjusted Prevalence of CKD, from 2006 MDRD 

 

B. Age-Adjusted Prevalence of CKD, from 2009 CKD-EPI 
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C. Crude Prevalence of CKD, from 2006 MDRD 

 

D. Crude Prevalence of CKD, from 2009 CKD-EPI 

 
A. Age-adjusted chronic kidney disease (CKD) prevalence during National Health and Nutrition Examination Survey (NHANES) survey 
waves between 2001-2018, separated by race/ethnicity and estimated glomerular filtration rate (eGFR) equation. Chronic kidney disease 
was defined as eGFR less than 60 ml/min/1.73 m2 or urine albumin-creatinine ratio > 30 mg/g without the chronicity requirement. 
Displayed eGFR equations include the 2006 Modification of Diet in Renal Disease (MDRD) equation and the 2021 CKD-Epidemiology 
Collaboration (CKD-EPI) equation. Age adjustment involves reweighting age groups using standard population distributions derived 
from the 2000 U.S. Census to control for changes in age distribution over time and between race/ethnicity groups. Asian/Other data 
were removed due to instability from low sample size.  
B. Same as figure S-1A, but modeling a change from the 2009 CKD-EPI equation to the 2021 CKD-EPI equation. 
C-D. Same as figure S-1A and S-1B, but displaying crude prevalence (no age adjustment). 
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Figure S-2. Enrichment of Black participants in eGFR development data affects CKD prevalence and 
pharmacologic recommendations for both Black and Non-Black individuals 

A. Effect on CKD prevalence 

 
B. Effect on recommended dose reduction

 

A. Prevalence of chronic kidney disease (CKD) and B. number of individuals with recommended dose reduction for a drug they are 
taking among both Black and Non-Black adults, shown against proportion of Black participants for five race-free equations. Candidate 
equations were developed using the CKD-Epidemiology Collaboration (CKD-EPI) cohort with non-Black individuals resampled to the 
given proportion of Black participants. Equations developed using greater proportions of Black participants resulted in lower prevalence 
of CKD and fewer individuals with recommended dose reductions among all race/ethnicity groups. 


