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Impact of Removing Race Variable on

CKD Classification Using the

Creatinine-Based 2021 CKD-EPI Equation
To the Editor:
In 2020, the University of Washington (UW)

removed the race coefficient (Black vs non-Black race)
from the 2009 Chronic Kidney Disease Epidemiology
Collaboration (2009 CKD-EPIno race) estimated glomer-
ular filtration rate (eGFR) equation in a step toward
acknowledging that race is a social and not a biologic
construct. Recently, a new eGFR equation, the 2021
Chronic Kidney Disease Epidemiology Collaboration
(2021 CKD-EPI) equation, was published, in which the
race variable was removed and the coefficients for the
other variables (age, sex, and serum creatinine) were
recalibrated.1 Subsequently, the National Kidney Foun-
dation and American Society of Nephrology Task Force
recommended that the 2021 CKD-EPI equation be
implemented for eGFR reporting.2 In these analyses, we
examined the effect of the creatinine-based 2021 CKD-
EPI and 2009 CKD-EPIno race equations on reclassifica-
tion of chronic kidney disease stages compared with the
2009 CKD-EPI equation at our institution (UW) and
among participants in the National Health and Nutrition
Table 1. The Difference in Mean and Median eGFR With Different
the UW and NHANES Cohorts

UW

Non-Black
Patients

Black
Patients

eGFR (creatinine-based 2009
CKD-EPI), mL/min/1.73 m2

Mean (SD) 89.4 (23.4) 99.8 (30
Median (IQR) 91.6 (75.9 to 105.3) 102.6 (8

eGFR (creatinine-based 2009
CKD-EPIno race), mL/min/1.73 m2

Mean (SD) 89.4 (23.4) 86.1 (26
Median (IQR) 91.6 (75.9 to 105.3) 88.5 (70

eGFR (creatinine-based 2021
CKD-EPI), mL/min/1.73 m2

Mean (SD) 93.3 (22.9) 89.7 (26
Median (IQR) 96.4 (80.7 to 109.1) 93.1 (74

Difference in eGFR
(2009no race–2009), mL/
min/1.73 m2

Mean (SD) 0.0 (0.0) −13.7 (4
Median (IQR) 0.0 (0.0-0.0) −14.1 (−

Difference in eGFR
(2021–2009), mL/
min/1.73 m2

Mean (SD) 3.9 (1.5) −10.1 (4
Median (IQR) 4.2 (3.2 to 5.0) −9.4 (−1
Note: UW entries are mean (SD) or median (IQR), as indicated; NHANES entries
Abbreviations: CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; eGFR
Health and Nutrition Examination Survey; SD, standard deviation; UW, University o
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Examination Survey (NHANES) to understand the impact
of the new eGFR equations in “real-world” populations.

Our study population comprised 2 cohorts: (1) the UW
cohort (adults aged ≥18-105 years with serum or plasma
creatinine measured in the UW laboratory system between
January 1, 2018, and August 15, 2019)3 and (2) the
NHANES cohort (adults aged ≥20 years from 3 cycles of
NHANES—2013-2014, 2015-2016, and 2017-2018). We
first classified individuals into eGFR-based chronic kidney
disease stages using the 2009 CKD-EPI equation with eGFR
cutoffs ≥90, 60-89, 45-59, 30-44, 15-29, and <15 mL/
min/1.73 m2. We then used the 2009 CKD-EPIno race and
2021 CKD-EPI equations and reclassified them into higher
or lower eGFR-based chronic kidney disease categories.
Full details of methods are available in Item S1.

The analytic population of the UW cohort was 170,941
(Fig S1) and that of the NHANES cohort was 15,392
(Tables S1A and B). For UW patients, the eGFR in Black
individuals was lower by a mean (standard deviation) of
13.7 (4.2) and 10.1 (4.9) mL/min/1.73 m2 using the
2009 CKD-EPIno race and 2021 CKD-EPI equations,
respectively, than that using the 2009 CKD-EPI equation
(Table 1). Similarly, for NHANES participants, the eGFR in
non-Hispanic Black individuals was lower by a mean
(standard deviation) of 13.9 (4.5) and 10.3 (5.0) mL/
min/1.73 m2 using the 2009 CKD-EPIno race and 2021
Estimating Equations Among Black and Non-Black Individuals in

NHANES

Non-Black
Participants

Non-Hispanic
Black
Participants

.9) 92.7 (17.6) 101.1 (32.7)
1.2 to 121.5) 97.6 (81.2 to 114.1) 108.1 (86.9 to 128.2)

.7) 92.7 (17.6) 87.3 (28.2)

.1 to 104.8) 97.6 (81.2 to 114.1) 93.2 (75.0 to 110.6)

.4) 96.5 (17.1) 90.8 (27.9)
.4 to 108.6) 101.8 (85.9 to 116.9) 97.1 (78.8 to 113.9)

.2) 0 (0) −13.9 (4.5)
16.7 to −11.1) 0 (0, 0) −14.8 (−17.6 to −11.9)

.9) 3.8 (1.1) −10.3 (5.0)
3.0 to −6.8) 3.7 (2.6 to 4.6) −10.9 (−14.6 to −7.8)
are weighted mean (SD) or median (IQR), as indicated.
, estimated glomerular filtration rate; IQR, interquartile range; NHANES, National
f Washington.
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Figure 1. Reclassification of chronic kidney disease eGFR categories using creatinine-based 2009 CKD-EPIno race and 2021 CKD-
EPI equations compared to 2009 CKD-EPI equation. (A) Comparison of creatinine-based 2009 CKD-EPI equation to 2009 CKD-
EPIno race and 2021 CKD-EPI in the UW cohort. (B) Comparison of creatinine-based 2009 CKD-EPI equation to 2009 CKD-EPIno race

and 2021 CKD-EPI in the NHANES cohort. Percentages represent the percentage of individuals who were reclassified into a higher
(green) or lower (red) eGFR category as compared to the 2009 CKD-EPI equation. Comparison of non-Black 2009 CKD-EPI to
2009 CKD-EPIno race is redundant but shown here for completeness. Abbreviations: 2009 no RC, 2009 CKD-EPIno race; 2021,
2021 CKD-EPI; eGFR, estimated glomerular filtration rate.
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CKD-EPI equations, respectively, than that using the 2009
CKD-EPI equation (Table 1).

For the UW patients, using the 2009 CKD-EPI no race and
2021 CKD-EPI equations as compared with the 2009 CKD-
EPI for eGFR estimation, Black individuals were reclassified
into 1 lower eGFR category for every category of eGFR
(Fig 1A; Tables S2A and B). In contrast, non-Black in-
dividuals moved up in eGFR categories (Fig 1A;
Table S2c). Similar reclassification into a lower eGFR
category for non-Hispanic Black individuals and a higher
eGFR category for non-Black individuals upon using race-
free equations was observed for the NHANES cohort
(Fig 1B; Tables S3A-C).

Among a real-world population at the UW as well as a
nationally representative population from NHANES, the
use of the race-free 2021 CKD-EPI equation led to the
reclassification of Black individuals into a lower, and non-
2

Black individuals into a higher, eGFR category across all
eGFR categories in both the cohorts. For both the UW
and NHANES cohorts, the greatest proportion of Black
individuals was reclassified from the eGFR category
45-59 mL/min/1.73 m2 to the eGFR category 30-44 mL/
min/1.73 m2 when changing from the 2009 CKD-EPI
equation to the 2009 CKD-EPIno race equation. When
changing from the 2009 CKD-EPI equation to the 2021
CKD-EPI equation, for both cohorts, the greatest pro-
portion of Black individuals were reclassified from the
eGFR category ≥90 mL/min/1.73 m2 to the eGFR cate-
gory 60-89 mL/min/1.73 m2. For non-Black individuals,
in both cohorts, the greatest proportion of reclassification
occurred from the eGFR category 45-59 mL/min/
1.73 m2 to the eGFR category 60-89 mL/min/1.73 m2

when changing from the 2009 CKD-EPI equation to the
2021 CKD-EPI equation.
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Including race in eGFR calculation risks an over-
estimation of eGFR in a group of individuals who already
have a higher burden of kidney disease arising from health
inequities and systemic racism. It is possible that the use of
the 2021 CKD-EPI equation will increase the prevalence of
chronic kidney disease in Black individuals and have a
bearing on medication prescription eligibility, contrast
administration for imaging and procedures, clinical trials
eligibility, nephrology referral, vascular access referral, and
transplant donation and recipient eligibility.4-10

A strength of our study was the inclusion of a large real-
world population, thus providing a closer representation
of the general adult population. We acknowledge several
limitations, including the possibility of misclassification of
race, lack of longitudinal follow-up on clinical outcomes
related to the new eGFR equation, and inability to evaluate
the impact of the combined creatinine-cystatin C 2021
CKD-EPI equation in our population because cystatin C is
not routinely measured.

In conclusion, our study demonstrated that in a real-
world clinical population and a nationally representative
US population, the 2021 CKD-EPI equation led to the
greatest reclassification among Black individuals from
eGFR ≥90 mL/min/1.73 m2 to 60-89 mL/min/1.73 m2.
Further, the differences between the 2009 CKD-EPIno race

and the 2021 CKD-EPI equations were modest. As research
laboratories adopt these new eGFR equations, more data
will be acquired to determine whether these changes
mitigate disparities in health care.
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Figure S1: Patient demographics of the University of Washington
cohort.

Item S1: Supplementary Methods.

Table S1A: Baseline characteristics of the University of Washington
(UW) cohort.

Table S1B: Baseline characteristics of the National Health and
Nutrition Examination Survey (NHANES) cohort.

Table S2A: Reclassification of estimated glomerular filtration
rate (eGFR) category among the University of Washington
Black patients when changing from 2009 CKD-EPI to 2009
CKD-EPIno race equation.

Table S2B: Reclassification of estimated glomerular filtration rate
(eGFR) category among the University of Washington Black
patients when changing from 2009 CKD-EPI to 2021 CKD-EPI
equation.

Table S2C: Reclassification of estimated glomerular filtration rate
(eGFR) category among the University of Washington non-Black
patients when changing from 2009 CKD-EPI to 2021 CKD-EPI
equation.

Table S3A: Reclassification of estimated glomerular filtration rate
(eGFR) category among the National Health and Nutrition
Examination Survey (NHANES) non-Hispanic Black participants
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when changing from 2009 CKD-EPI to 2009 CKD-EPIno race

equation.

Table S3A: Reclassification of estimated glomerular filtration rate
(eGFR) category among the National Health and Nutrition
Examination Survey (NHANES) non-Hispanic Black participants
when changing from 2009 CKD-EPI to 2021 CKD-EPI equation.

Table S3C: Reclassification of estimated glomerular filtration rate
(eGFR) category among the National Health and Nutrition
Examination Survey (NHANES) non-Black participants when
changing from 2009 CKD-EPI to 2021 CKD-EPI equation.

Table S4: CKD-EPI equations for estimating glomerular filtration rate
(eGFR).
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