
Reconsidering the Consequences of Using Race
to Estimate Kidney Function

Clinicians estimate kidney function to guide impor-
tant medical decisions across a wide range of settings,
including assessing the safety of radiology studies,
choosing chemotherapy, and reviewing the use of com-
mon nonprescription medications such as nonsteroidal
anti-inflammatory drugs. Because direct measure-
ment of kidney function is infeasible at the bedside, the
usual approach involves using estimating equations that
rely on serum creatinine. These equations assign a higher
estimated glomerular filtration rate (eGFR) to patients
who are identified as black. Yet in some medical and so-
cial science disciplines, a consensus has emerged that
race is a social construct rather than a biological one.1 In
this Viewpoint, we argue that the use of kidney func-
tion estimating equations that include race as a vari-
able cause problems for transparency and unduly re-
strict access to care in some cases, yet offer only modest
benefits to precision.

Estimated GFR equations fulfill an important need
for clinicians to conveniently assess kidney function
and, secondarily, for public health authorities to assess
the prevalence of kidney disease. These equations,
such as the Chronic Kidney Disease Epidemiology Col-
laboration equation (CKD-EPI) and its predecessor, the

Modification of Diet in Renal Disease Study (MDRD)
equation, were generated in large cohorts of individu-
als who underwent gold-standard measurement of
“true” GFR by infusing iothalamate or another chemical
into the blood and quantifying its urine clearance.
Investigators found that black race was independently
associated with a slightly higher GFR at the same serum
creatinine level. This association has been justified by
the assertion that black individuals release more creati-
nine into the blood, perhaps because of more muscle
mass, although data remain inconclusive.2-4 The CKD-
EPI equation includes a race coefficient that increases
the eGFR in black patients by about 16%. Estimated
GFR equations also include age and sex because older
individuals and women, on average, have less muscle
than younger individuals and men, respectively; these
generalizations have a stronger empirical basis than
that for race.

Classifying patients according to ancestry (rather
than race or ethnicity) has legitimate purposes to iden-
tify individuals at risk of complications from rare gene

mutations like sickle cell trait or cystic fibrosis. How-
ever, eGFR equations are distinct because they instead
assert that existing organ function is different between
individuals who are otherwise identical except for race.
Population studies reveal only small differences in
gene distributions between racial groups while show-
ing greater variation between individuals of the same
race. Meanwhile, the history of medicine offers abun-
dant evidence that racial categories were often gener-
ated arbitrarily and at times implemented to reinforce
social inequality.5

Racial categorization is often used in a nonstandard-
ized way. Consider a hypothetical 50-year-old woman
with a creatinine level of 2.0 mg/dL and no proteinuria.
Her father self-identified as black race and her mother
self-identified as white race. If this patient is admitted
to the hospital, an administrator or clinician may assess
the patient’s skin tone or hair and label her as black in
the medical record. Alternatively, the patient may be
asked to identify her race. Yet she would have no way
to know that her answer would affect assessments of her
organ function or treatment. Furthermore, 3% of indi-
viduals in the United States identified as multiracial in the
2010 Census, whereas in Brazil and some other coun-

tries, the multiracial category exceeds
one-third of the population. Decision
support provides little guidance about
how to calculate the patient’s eGFR if she
is biracial, refuses to answer the ques-
tion about race, or self-identifies with a
race that is different than that recorded
in the medical record.

Estimated GFR equations have major clinical
consequences. Many essential medications including
antibiotics are withheld from patients with a low eGFR
or are administered at reduced doses. The authorita-
tive Kidney Disease: Improving Global Outcomes
(KDIGO) guidelines recommend nephrology referral
if a patient’s eGFR is less than 30 mL/min/1.73 m2.
If the patient in the above example were considered
to be black, her eGFR would be 33 mL/min/1.73 m2,
but if she were considered to be white, her eGFR
would be 28 mL/min/1.73 m2 with the CKD-EPI equa-
tion (ie, below the threshold for referral). In addition,
clinical trials commonly exclude patients with reduced
kidney function. If this patient were considered to
be black, she could enter some trials that would
exclude her if she were considered to be white.

Perhaps the most concerning implication of race
in eGFR is that it has the potential to reduce access
to kidney transplantation, for which racial disparities
are substantial. In the United States, being wait-listed
for a kidney transplant requires an eGFR of less than

Estimated GFR equations are distinct
because they assert that existing organ
function is different between individuals
who are identical except for race.
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20 mL/min/1.73 m2. If this hypothetical patient were encountered
5 years later and she had a creatinine level of 2.8 mg/dL, her eGFR
would be 18 mL/min/1.73 m2 if she were white and would be
21 mL/min/1.73 m2 if she were black, and she would qualify for
wait-listing if considered white but would be ineligible for wait-
listing at that time if considered black.

Supporters of the status quo may affirm that taking account of
race enables more precise estimation of kidney function and is
thereby worthwhile, but historical mistreatment of racial minority
groups suggests that race-based treatment prescriptions need very
strong justification.6 Using race to guide clinical care is justified only
if (1) the use confers substantial benefit; (2) the benefit cannot be
achieved through other feasible approaches; (3) patients who re-
ject race categorization are accommodated fairly; and (4) the use
of race is transparent.

Kidney function equations fail this test. As a result, investiga-
tors should develop new eGFR equations that substitute objective
data such as height and weight for race. The Figure illustrates how
much higher eGFR would be if patients were assigned black race
and emphasizes thresholds at which key clinical decisions are
made. There may be reason for optimism in improving these equa-
tions. One study showed that the race coefficient was reduced
from 20% to 3.3% when body composition variables were added
to the eGFR equation.7

Research is also needed to quantify the benefits and harms of
abandoning race in GFR estimation. If race is excluded, black pa-
tients might have enhanced access to transplantation but also might
receive inappropriately low antibiotic dosing. If race is excluded, more
black patients could also be falsely labeled as having kidney dis-
ease or having a more advanced stage of disease, potentially lead-
ing to anxiety or unnecessary treatment. In addition, clinicians should
take opportunities to discuss how race is used with their patients
to more effectively engage in shared decision-making.

For nearly 20 years, eGFR equations have helped clinicians
screen for kidney disease and care for patients. The problems of ra-
cial classification related to eGFR have not been closely examined.
The value of racial labels should be measured and alternatives to
using this variable should be carefully considered before commit-
ting to the same algorithms in the future.
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Figure. Relationship Between Racial Categories and Estimation
of Kidney Function Across the Spectrum of Chronic Kidney Disease
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Circles indicate how much higher estimated glomerular filtration rate (eGFR) is
for patients when assigned black race instead of nonblack race. eGFR was
calculated twice for self-identified black adults, first by assigning them
black race and then assigning them nonblack race. Patients must have
kidney function lower than (ie, to the left of) the solid orange line to be eligible
for the kidney transplant waiting list. The Kidney Disease: Improving Global
Outcomes (KDIGO) guidelines recommend nephrology referral for all patients
with kidney function lower than (left of) the dashed blue line. Data are from 534
adult participants in the Chronic Renal Insufficiency Cohort who underwent
urinary 125I-iothalamate clearance testing, a gold-standard measurement
of kidney filtration function. Estimated GFR was calculated using the
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation.
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