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Racism can be defined as “a system of structuring oppor-
tunity and assigning value based on the social interpreta-
tion of how one looks (which is what we call ‘race’), that 
unfairly disadvantages some individuals and communi-
ties, unfairly advantages other individuals and commu-
nities, and saps the strength of the whole society through 
the waste of human resources”1. Structural racism encap-
sulates the historical and contemporary discriminatory 
laws, policies and practices that have denigrated and 
disinvested in Black and other oppressed communities. 
Given the persistent political and social underpinnings 
of structural racism globally, individuals from minority 
racial and ethnic groups predictably tend to have worse 
health outcomes, including all-cause mortality associated 
with hypertension, diabetes and chronic kidney disease 
(CKD), than majority populations2–7. Most recently, the 
coronavirus disease 2019 (COVID-19) pandemic has 
disproportionately affected minority racial and ethnic 
communities worldwide, and has magnified the global 
dialogue about the impact of structural racism on health8,9.

The World Health Organization affirms the global need 
to address the impact of racism, racial discrimination, 

xenophobia and related intolerance on health10. Within 
nephrology specifically, major efforts have been under-
taken to identify and address racial and ethnic health dis-
parities caused by structural racism across the spectrum of 
kidney disease11–18. However, the racism embedded within 
social structures and institutions is pervasive, has adversely 
affected Black and other marginalized groups for genera-
tions and persists to this day19–22. Notably in the USA, the 
public discourse includes debates about the existence of 
racism and denial of its existence happens at the highest 
level of US governance23. This denial reflects the omni-
presence of American racism and the pervasiveness of 
racial inequality in all sectors of US society. This problem 
also occurs in other societies where the ubiquity of racism 
is contested. A 2021 report from the UK Commission on 
Race and Ethnic Disparities24 stated: “Put simply we no 
longer see a Britain where the system is deliberately rigged 
against ethnic minorities. The impediments and dispar-
ities do exist, they are varied, and ironically very few of 
them are directly to do with racism. Too often ‘racism’ 
is the catch-all explanation, and can be simply implicitly 
accepted rather than explicitly examined”.
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In this Review, we use the diagnosis and management 
of CKD as an example to illustrate how structural racism 
and its manifestation as structural inequality are directly 
connected to adverse health outcomes, with a focus on 
Black individuals living in the USA. We examine how 
racial disparities in CKD are caused by inequities in 
major social determinants of health, for example, educa-
tion, employment, housing, criminal justice, and access 
to health insurance and health care25–27, which are driven 
by structural racism28,29. Understanding and addressing 
how structural racism directly affects patients with CKD 
is crucial to improving the clinical care and outcomes 
of minority racial and ethnic groups29. In particular, we 
shed light on the controversy surrounding the role of 
race and racism in CKD outcomes, including the inap-
propriate use of a race-based coefficient in estimated 
glomerular filtration rate (eGFR) equations, and how 
this coefficient might contribute to racial stereotypes 
and inequities among Black patients with CKD.

Racial biology and racism in medicine
The concepts of race and ethnicity are deeply engrained 
in the social fabric of the USA, including in science and 
medicine12. Although these socio-political concepts 

and labels are widely used, race and ethnicity are dis-
tinct, nuanced concepts that should be operationalized 
thoughtfully30. Historically, the origin of the use of race 
in medicine in the USA is often linked to Carl Linnaeus, 
who is acknowledged as the father of modern taxonomy31. 
Building on work from the early 1700s by Francis Bernier, 
who classified humans into four major racial groups 
(American, European, Asian and African), Linnaeus not 
only reaffirmed the designation of the four ‘racial’ groups, 
but also assigned distinct skills, personality traits and 
other abilities to each racial category31. Linnaeus attrib-
uted what he deemed to be the most desirable personal 
traits to white Europeans (for example, muscular, gentle, 
sanguine, inventive and governed by laws) and the least 
desirable personal traits to Black Africans and other 
non-white individuals (for example, Black race: women 
without shame, crafty, indolent, negligent and governed by 
caprice; American Indian race: obstinate, merry, free and 
regulated by customs; and Asian race: melancholic, avari-
cious and ruled by opinions)31. This attribution of physical, 
cognitive and personality traits by a well-regarded physi-
cian was viewed as a ‘scientific’ justification of biological 
race and upheld assertions of racial inferiority32. Despite 
evidence of Linnaeus’ fallacious conflation of moral and 
biological characteristics of ‘races’, segments of the medical 
community constructed and perpetuated an ideology of 
race-based biological disease risk33–36. DNA analyses have 
since confirmed that all racial groups are genetically sim-
ilar and that all modern human populations belong to the 
Homo sapiens species36,37. But, despite this knowledge and 
the recognition that race is a social construct, race con-
tinues to be incessantly and inaccurately treated as a sim-
ple biological variable38. However, those individuals who 
endorsed a rationale for race-based science often did not 
and do not perceive this ideology as supporting racism39–41.

No national or international consensus exists for 
definitions of race and ethnicity. Self-reported race and 
ethnicity can mean something different depending on 
location and cultural norms; a person’s racial identifica-
tion is therefore highly subjective42,43. In the USA, race is 
generally socially assigned based on phenotypic appear-
ance, whereas ethnicity is mainly defined by culture and 
language38,43. For instance, “white” or “Black” or “Asian” 
categorizations are based mainly on skin colour and 
facial features, whereas “Hispanic” and “Brazilian” refer 
to distinct cultures that encompass distinct languages or 
nationalities, regardless of race. Of note, the US Office 
of Management and Budget, which directs how the fed-
eral government classifies race and ethnicity, and the US 
Census still use many of the original Linnaean-based race 
categories of white, American Indian or Alaska Native, 
Asian, and Black or African American, Hawaiian or 
Other Pacific Islander, and Other44–47. This collection of 
race and ethnicity data by the US government is vital to 
identify race inequities but social justice advocates cau-
tion that these data must be used to dismantle structural 
racism rather than to perpetuate a racial caste system48,49.

Structural racism and medicine
The strong association between minority racial sta-
tus and poor health outcomes is a pernicious effect of 
structural racism41. In the US and elsewhere, race and 

Key points

•	race and ethnicity are socio-political constructs that are inextricably tied to health 
outcomes for individuals from racial and ethnic minority groups worldwide.

•	Historically, science has developed and relied on racial frames to artificially organize 
people into presumed homogeneous and genetically distinct racial groups, to suggest 
that inherent biological differences exist between the groups.

•	The use of race coefficients in estimated glomerular filtration rate equations 
reinforces flawed assumptions of race essentialism and potentially perpetuates health 
inequities for black individuals with kidney disease.

•	valid and race-free methods of kidney function estimation should be used to promote 
high-quality science, guide clinical management decisions and decrease racial bias.
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ethnicity are closely linked to residential segregation50,51, 
educational and income inequalities52,53, imbalance 
in community-level assets, reduced access to health- 
care resources54,55 and elevated exposure to environ-
mental toxins56–58. In the USA medical profession, 
James McCune Smith was one of the earliest physicians 
to argue against theories of essential, biological racial 
differences in the 1840s. An abolitionist and the first 
African American with a medical degree, his lectures 
and writings postulated that health status was influ-
enced by social conditions rather than innate racial 
constitution59–61. His arguments were scientifically 
reinforced by sociologist W.E.B. Du Bois, who in 1899 
conducted the first comprehensive sociological study of 
Black individuals in the USA. Du Bois demonstrated that 
racial differences in mortality in Philadelphia could be 
explained by social contextual factors rather than innate 
racial traits62. Using participant observations, survey 
data and secondary data sources, Du Bois documented 
how discrimination, oppression, and white supremacist 
policies and actions (that is, based on beliefs of innate 
race-based superiority and inferiority) contributed to 
elevated levels of despair, disease and death among Black 
individuals63. One might consider McCune Smith and 
Du Bois true pioneers in building a cogent argument for 
understanding health inequities and showing that social 
factors, not inherent biological characteristics, explain 
racial differences in health outcomes64.

Despite the promulgation of civil rights legislation in 
the USA in the nineteenth and twentieth centuries (for 
example, the Civil Rights Bill of 1866 and the Civil Rights 
Act of 1964), structural racism and discrimination still 
exist in the twenty-first century. The challenge, how-
ever, is that contemporary structural racism, although 
pervasive, is much more difficult to recognize22,28,41. 
In medicine, additional factors such as implicit and 
explicit clinician biases, medical and institutional mis-
trust (owing to historic and ongoing mistreatment) and 
stereotype threat (that is, the fear of confirming nega-
tive racial stereotypes among marginalized individuals 
leading to poor consequences65,66) further exacerbate 
worsening health outcomes for Black people as well as 
other marginalized racial and ethnic communities2,67–70.

The detrimental impact of racism on the lives of indi-
viduals from minority racial and ethnic groups has been 
highlighted by scholars of critical race theory, who have 
used analytical tools and social action to help identify 
and eradicate the many forms of racism that are deeply 
embedded within contemporary institutions and inform 
the norms of society71. For example, critical race theory 
has highlighted racial injustices concealed within the 
criminal justice system and other political machines72. 
The ubiquity of racism is a key tenet of critical race 
theory and informs the approach to discerning and 
addressing racial inequity in biomedical institutions, 
which includes racial inaccuracies reified in scientific 
research, clinical algorithms and health system policies73. 
Critical race theory emphasizes the development of 
innovative solutions that target race-based health equity 
gaps — incorporating factors such as housing, educa-
tion and employment — to disrupt sources of inequity 
and transform existing structures into more equitable 

institutions71. This approach can have major implica-
tions for the prevention, diagnosis and treatment of 
kidney disease71,74.

Biological impact of structural racism. Race-driven 
structural inequities and discrimination can have a 
biological impact and the effects of racism can there-
fore be examined by analysing, for example, the differ-
ences in markers of inflammation and allostatic load 
(that is, the activation of neural, neuroendocrine, and 
neuroendocrine-immune mechanisms as an adapta-
tion to chronic stress) across different racial groups75–78. 
For instance, one analysis of National Health and 
Nutrition Examination Survey (NHANES) data found 
that allostatic load scores were higher in Black than in 
white study participants76. Of note, this racial difference 
in allostatic load scores was consistently pronounced 
between participants with higher incomes compared 
with those with lower incomes. The researchers postu-
late that persistent racial differences in allostatic load 
scores despite high economic status might be due to the 
stress of living in a racialized society76.

Increased allostatic load and epigenetic changes that 
occur in response to psychological and environmental 
insults, such as those endured by victims of racism, may 
recur through generations79–83. The Allostatic Load and 
Preterm Birth Conceptual Framework describes how 
the placental transfer of stress hormones and mediators 
from mother to fetus can increase the allostatic load 
of the child, which enhances their future risk of early 
uterine activation, transformation and preterm birth83. 
This model is based on the finding that female offspring 
of stressed rats have an increased incidence of preterm 
delivery and that the deleterious effects of stress became 
more pronounced with each generation84. More human 
studies are needed to further explore the transgenera-
tional transmission of adverse outcomes85, although 
these data imply that the biological effects of racial ine-
quality can persist. The persistence and pervasiveness of 
structural racism, which manifests as the institutional 
and individual promotion of race-based policies and 
practices29, compounds the biological effects of rac-
ism (Fig. 1). Rather than analyses based on inaccurate 
assumptions about inherent biological racial differences, 
more research is needed to investigate the relationship 
between the biological effects of racism and chronic  
disease disparities, including in CKD.

Racial disparities in kidney disease
Approximately 15% of the general US population has 
CKD, although prevalence varies between different 
racial and ethnic groups86. Individuals from marginal-
ized racial and ethnic communities have a significantly 
higher risk of kidney failure. Specifically, the risk of 
developing kidney failure that requires dialysis or kid-
ney transplantation is 2.6-fold higher in Black individ-
uals and 1.5-fold higher in Hispanic individuals than in 
white individuals86. Some data also indicate that Black 
individuals experience more rapid disease progression 
than white individuals87. Factors related to structural 
racism that probably drive these racial inequities in the 
incidence of kidney failure and progression of kidney 
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disease include, but are not limited to, experiences of 
neighbourhood segregation and food insecurity, inade-
quate control of disease risk factors and lack of access to 
health insurance and care26,88–90 (Fig. 1). Access to health 
care attenuates some (but not all) of the racial or ethnic 
disparities related to CKD91–93. Moreover, several studies 
suggest a possible inverse relationship between discrim-
ination and eGFR94–96. One study found an association 
between perceived racial and gender discrimination 
and poor kidney function among 1,620 individuals in 
the Healthy Ageing in Neighbourhoods of Diversity 
Across the LifeSpan study95. Similarly, another study 
reported an inverse association between daily discrim-
ination and cystatin C-based eGFR among a cohort of 
older adults (≥52 years) in the Health and Retirement 
Study94; a longitudinal study of over 14,000 Brazilians 
reported similar findings96. Stress might be an impor-
tant contributing factor to this inverse relationship 
between discrimination and eGFR as activation of the 
sympathetic nervous system can trigger hyperfiltra-
tion, salt-sensitive hypertension and progressive kidney 
dysfunction97,98. Importantly, Black and Hispanic popu-
lations have a higher prevalence of diabetes and hyper-
tension than other racial groups, which is a major driver 
of their disproportionate CKD burden. Recognizing how 
the effects of structural racism drive the inequitable 
prevalence of these comorbidities is also important86,99. 
Further research is needed to assess the impact of multi-
level interventions, such as equitable access to nutritious 
foods, safe neighbourhoods, quality health care and pro-
vision of support for effective health care navigation, on 
racial inequities among patients at risk of or with CKD.

Of note, several gene variants have been identified 
as risk factors for kidney disease but they only par-
tially explain racial disparities in kidney disease100–102.  

For example, ~13% of Black individuals in the USA have 
a high-risk APOL1 genotype, which is associated with a 
high prevalence and rapid progression of CKD103. High- 
risk APOL1 variants are typically associated with West 
African ancestry and do not align directly with racial 
delineations or broad continental ancestry, as the prev-
alence of APOL1 variants varies significantly around the 
world104–106. Thus, the presence of these genetic variants 
in some individuals of West African descent should not 
be used to make generalizations about all people who 
may be labelled as Black around the world. In fact, even 
across different ethnic groups in Nigeria, the prevalence 
of high-risk APOL1 variants varies from 2.1–49.1% 
indicating massive heterogeneity even within one of the 
regions with greatest prevalence107. Precision medicine 
in nephrology remains an area of development and sub-
stantial additional work is needed to further understand 
the direct link between genetic markers such as APOL1 
and CKD across populations globally108.

Despite the increased prevalence of advanced CKD 
among Black individuals, they are less likely than white 
individuals to receive nephrology care prior to initi-
ating dialysis109. Black individuals are also more likely 
than white individuals to start dialysis with a catheter, 
rather than having an arteriovenous fistula surgically 
placed for optimal vascular access, and are less likely 
to receive treatments such as home haemodialysis or 
peritoneal dialysis, both of which are associated with 
improved physical function compared with in-centre 
haemodialysis110–112. Black individuals are also signif-
icantly less likely than white individuals to undergo 
kidney transplantation113; numerous barriers contrib-
ute to this disparity, including clinician bias and the 
use of complicated clinical transplantation evaluation 
processes113,114. Additionally, a 2021 study demonstrated 
that the use of the race coefficient in eGFR equations 
can contribute to delays in attaining transplant waitlist 
priority among Black individuals115. Whether the use of a 
race coefficient has also contributed to an ‘epidemiologi-
cal paradox’, whereby Black patients in the early stages of 
CKD are underdiagnosed yet have a disproportionately 
high rate of kidney failure is unclear86,116.

The use of race coefficients in eGFR equations
GFR is difficult to measure directly and can vary sig-
nificantly based on the exogenous biomarker that is 
used, as well as the method of sample collection117,118. 
Clinicians therefore need estimates of kidney filtration 
to guide dosing of medications or diagnosing kidney dis-
ease. The most commonly used approaches to estimating 
GFR for these purposes are the 2009 Chronic Kidney 
Disease Epidemiology Collaboration (CKD-EPI) and 
the 1999 Modification of Diet in Renal Disease Study 
(MDRD) equations119,120. Both of these equations apply 
a race multiplicative coefficient of 1.16 and 1.21, respec-
tively, for Black individuals119,120. These formulas were 
derived using gold standard direct measurements of kid-
ney function based on iothalamate infusion and urinary 
clearance, in combination with statistical modelling to 
create equations with race, gender and age coefficients. 
The race coefficients were intended to account for the 
differences observed in blood creatinine levels between 

Structural racism and racial discrimination

Social determinants of health General biological impact

• ↓ Access to appropriate housing
• ↑ Food insecurity
• ↑ Barriers to education and employment
• ↓ Access to health insurance and health care
• ↑ Exposure to pollutants and inequitable 

impact of climate change

Lifestyle implications
• High ingestion of cooked meat
• Hyperglycaemia
• High blood pressure

Altered kidney pathophysiology

• ↑ Allostatic load
• Altered gene expression
• ↑ Sympathetic nervous 

system activity
• Altered metabolism of insulin

and other hormones

• Hyperfiltration
• eGFR decline
• RAAS activation and inflammation

Fig. 1 | The effects of racism on kidney pathophysiology. Racial and ethnic differences 
in health conditions and/or outcomes are mainly driven by the effects of structural 
racism and racial discrimination. Structural racism not only creates debilitating social 
inequities but also induces biological alterations that contribute to disease development. 
However, the impact of these important factors varies among individuals of the same 
racial group and is not reliably captured by race alone. eGFR, estimated glomerular 
filtration rate; RAAS, renin–angiotensin–aldosterone system.
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Black and white individuals with similar measured GFR. 
In the MDRD study, the authors postulated that racial 
differences in blood creatinine levels were likely due to 
Black individuals having greater muscle mass than white 
individuals120. The literature referenced to support this 
claim was not scientifically sound121–123, and subsequent 
studies have yet to definitively prove this assertion. The 
inclusion of race in eGFR equations might have been 
driven by the desire to achieve statistical accuracy in the 
quantification of kidney function but whether the meth-
odological or ethical problems inherent in this approach 
were sufficiently considered remains unclear124.

Race itself is an estimated variable that cannot be 
accurately captured or measured. Moreover, the inclu-
sion of race in these formulas represents an example of 
ecological fallacy (that is, the flawed inference of individ-
ual characteristics based on group data)125. For instance, 
individuals who identify or are presumed to identify as 
Black undoubtedly constitute a highly genetically and 
socially heterogeneous racial group that includes mul-
tiracial individuals126. Therefore, the introduction of a 
single racial modifier for all individuals who might be 
categorized as Black based on subjective phenotypical 
appearance and whom also have differential exposures 
to racism and its subsequent effects, is methodologically 
flawed127.

In addition to a review of the statistical methods 
used to derive eGFR equations, a closer examination of 
the populations included in these studies is warranted 
to understand their generalizability. The MDRD study 
enrolled 1,628 individuals; the majority were white and 
only 12% were Black119. Although the authors originally 
reported that “ethnicity was assigned by study person-
nel, without explicit criteria, probably by examination of  
skin color”128, this information was changed to “ethnicity  
was self-identified by the participants” in a March 2021 
post-publication correction128. The CKD-EPI study 
featured significantly more individuals (n = 12,150) 
than the MDRD study and had a higher proportion of 
Black individuals (32% in the development cohort)120. 
However, race was not ascertained by self-identification 
for all individuals in this study and detailed methods 
describing how race was obtained remain unknown. 
Notably, 70% of Black individuals in the CKD-EPI study 
were participants from the African American Study of 
Kidney Disease and Hypertension (AASK) and had 
hypertensive kidney disease129, whereas individuals 
from other racial groups had a greater variety of kidney 
disease and/or normal kidney function120. Furthermore, 
nearly 50% of the AASK cohort had an annual income 

<US$15,000 and many had not completed a high school 
education129; similar demographic data for participants 
from other racial groups in eGFR equation studies 
remain unknown. Although appropriate representa-
tion of persons of colour in clinical research is crucial 
yet rarely achieved, the AASK cohort was not a repre-
sentative sample of Black individuals living in the USA 
at around that time130,131. Some might argue that par-
ticipants in eGFR studies should be representative of 
patients with CKD; however, eGFR formulas are used 
to screen individuals for disease so participant character-
istics should match the general population as closely as 
possible. Of note, individuals living under impoverished 
conditions might have elevated creatinine levels owing 
to a variety of environmental factors, including dietary 
options (for example, high consumption of canned or 
cooked meats132,133), having occupations associated with 
greater muscle mass accumulation (for example, man-
ual labour) and other repercussions of economic dep-
rivation and oppression. However, these factors and the 
mechanisms by which they might affect the generation 
and secretion of creatinine (Fig. 2) have not yet been fully 
explored in eGFR studies119,120,134,135. This gap in knowl-
edge highlights the imperative for diversification of pop-
ulation health studies across sociodemographic strata 
in addition to self-reported race. Without such data, it 
becomes practically impossible to ensure generalizability 
and extraordinarily difficult to control for the impact of 
structural racism in the USA136.

Testing of eGFR equations in Japan and China sug-
gested the need to use race coefficients to achieve the 
most accurate eGFR compared with equations devel-
oped in the US population137. For instance, one study 
re-evaluated the use of the MDRD equation for Chinese 
individuals and their analyses yielded a coefficient of 
1.23 using the MDRD equation138. Another study deter-
mined a coefficient of 0.81 for Japanese individuals 
using the MDRD equation139. However, several differ-
ences exist in the study protocols used to determine the 
relationship between blood creatinine and measured 
GFR in the US, Japanese and Chinese populations. 
Methodological differences, rather than racial differ-
ences, might therefore underlie the need for these coef-
ficients. By contrast, others found that a racial or ethnic 
coefficient in both MDRD and CKD-EPI equations 
did not improve statistical accuracy among Chinese, 
Malaysian and other Asian individuals140. Thus, evidence 
that better statistical precision can be achieved by apply-
ing a racial or ethnic coefficient for creatinine-based 
eGFR equations is inconsistent and highlights the 
flaw of using race or ethnicity as a biological variable. 
However, the racially adjusted eGFR formula implies 
that each Black individual possesses a higher GFR 
than a white individual with the same level of blood  
creatinine — independently of any factors that might 
induce hyperfiltration, affect muscle mass or other con-
founders. Importantly, to date, no studies definitively 
demonstrate inherent differences in measured kidney 
function between Black and white patients. Nonetheless, 
these race coefficients, which are applied to individu-
als, serve to reinforce the flawed idea that each racial 
and ethnic population is fundamentally homogeneous 

Creatinine
metabolism

Creatinine-
based eGFR

• Use of creatine 
supplements

• Medications
• Physical fitness 

and/or muscle mass
• Quantity and type of 

dietary protein intake

Influence InfluenceSocial
factors

Fig. 2 | Social determinants of creatinine metabolism. Kidney function is commonly 
assessed using estimated glomerular filtration rate (eGFR) equations that are derived 
from blood creatinine levels. However, the generation and secretion of creatinine, and 
therefore, creatinine-based eGFR, can be influenced by a multitude of social factors that 
are highly variable among all individuals, including those of Black race.
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and that defined biological differences exist between  
races and ethnicities.

Several studies have tested the Black race coeffi-
cient outside of the USA — in Brazil141,142, Ghana143, 
Democratic Republic of the Congo and Ivory Coast144, 
and South Africa145 — and found that inclusion of 
the race coefficient did not improve the accuracy  
of eGFR calculations using the MDRD or CKD-EPI 
formulas. Furthermore, one study demonstrated that 
using the Black race coefficient in the CKD-EPI equa-
tion overestimated GFR among African Europeans146. 
Consequently, the same blood creatinine level would 
result in different eGFR values for a Black individual 
travelling to different countries, whereas the eGFR of 
a non-Black travelling companion would remain rel-
atively consistent. From a pragmatic perspective, no 
guidelines exist to help US clinicians to manage the 
use of race in eGFR equations for Black patients who 
have immigrated from other countries where the race 
coefficient is not used147. The lack of reproducibility 
of eGFR equation accuracy across Black populations 
globally reinforces the notion that race is not a fixed 
biological entity.

Overall, the reasons underlying the variation in 
eGFR race coefficient data across different stud-
ies remain unclear. This variation might result from 
population-level differences in creatinine metabolism 
that reflect the effects of racism and oppression on 
socio-environmental factors (such as dietary prac-
tices or other lifestyle factors) or on renal pathophys-
iology. Alternatively, selection bias in the studies used 
to develop the race coefficient or other confounders 
might account for the variance148,149. For example, data 
from NHANES suggest that, although no apparent dif-
ference exists in the type of dietary protein intake by 
racial or ethnic group150, Black individuals had a 15% 
higher net urinary acid excretion than white individu-
als (50.9 versus 44.2 mEq/day), which implies a higher 
overall dietary protein intake151. Similarly, among Black 
Brazilians, high urinary sodium excretion was associ-
ated with increased eGFR — a finding indicating slightly 
higher salt consumption among Black Brazilians than 
that of the general Brazilian population97. These findings 
suggest that dietary differences or other environmen-
tal factors might induce both hyperfiltration and alter 
creatinine metabolism, which would increase measured 
GFR, inflate eGFR, and might explain the differences 
in eGFR observed between racial groups in the cohorts 
used to derive GFR-estimating equations.

Biomarkers and eGFR equations
Creatinine and cystatin C are the most widely used bio-
markers in eGFR equations. However, cystatin C levels  
are less variable between racial or ethnic groups than 
creatinine levels134. Interestingly, using both cystatin C 
and creatinine improves the accuracy of eGFR while 
reducing the independent association of race with 
GFR118,134. Nonetheless, most available biomarkers 
are limited in their capability to fully capture nuances 
related to factors that are associated with body compo-
sition or environmental variables that can affect GFR. 
For instance, in the Chronic Renal Insufficiency Cohort 

Study, researchers found that adding body composi-
tion variables using bioelectric impedance analysis152 
reduced the eGFR race coefficient for Black individ-
uals from 16% to a negligible 3.3% when using the 
Chronic Renal insufficiency Cohort egFR equation135. Further 
studies are needed to better understand the association 
between endogenous and environmental effects on 
creatinine and cystatin C to optimize eGFR equation 
performance. In the past year, researchers have aimed 
to develop accurate eGFR equations based on alter-
native biomarkers that can be used without any racial  
adjustment and this work is ongoing153.

Implications of using race in eGFR equations
The rationale for developing the race coefficient as a 
tool to achieve more accurate eGFR formulas likely did 
not explicitly intend to denigrate or disadvantage Black 
individuals. However, the absence of valid scientific evi-
dence to justify the use of race as a quantifiable ‘biolog-
ical’ variable is unacceptable and, as noted above, race 
should not be used to make any biological inferences 
about individuals154. Despite this limitation, interna-
tional guidelines recommend using CKD-EPI eGFR 
equations to diagnose CKD147.

A study of patients in a large US health system 
demonstrated that removing the race coefficient from 
the CKD-EPI equation resulted in 64 Black individu-
als being reclassified from having an eGFR >20 ml/
min/1.73 m2 to an eGFR ≤20 ml/min/1.73 m2, which is 
the criterion established in national policy for a patient 
to start accumulating priority on the US kidney trans-
plant waitlist155. Among those 64 individuals, none 
achieved a composite outcome of being referred, evalu-
ated or waitlisted for kidney transplantation. Although 
observational data preclude definitive conclusions, these 
findings imply that clinicians may wait for the eGFR 
value to fall to at least 20 ml/min/1.73 m2 before pursuing 
transplant evaluation for their patients.

In general, the use of automatic adjustments for race 
in medicine can inadvertently cause worse outcomes for 
individuals from minority racial and ethnic groups73. 
For instance, calculators that predict risk of in-hospital 
mortality for patients with acute heart failure assign a 
lower mortality risk to Black patients (compared with 
non-Black patients), potentially withholding recom-
mended medical therapy from this population73. The 
COVID-19 pandemic has further highlighted how 
current algorithms or clinical measures that do not 
specifically account for racial differences due to struc-
tural racism, such as life expectancy predictions that 
are heavily skewed by neighbourhood characteristics, 
might further disadvantage individuals from minority 
populations8,156,157. Yet, studies commonly assume racial 
differences are due to biology, with limited mention of 
contributing structural factors and without performing 
analyses that explicitly include these domains33,158,159.

Importantly, the lack of transparent communication 
with patients about the use of racially adjusted equations 
and algorithms violates a central principle of shared 
decision-making160. Additionally, the use of race as a 
biological construct to guide clinical care perpetuates 
implicit and explicit biases in clinical decision-making161 

Chronic Renal Insufficiency 
Cohort eGFR equation
An egFR equation developed 
among the Chronic Renal 
insufficiency Cohort that is 
largely restricted to research 
investigations.
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and suggests racial categorization as a risk factor for  
disease rather than as a risk factor for racism162.

Eliminating race coefficients from eGFR equations
The use of race when developing scientific and clin-
ical algorithms that can be applied at the individual 
level must be guided by a beneficence principle, that is,  
the inclusion of race must be done in a manner that 
ensures that the process does not harm the health and 
well-being of patients163. Ultimately, the goal is to use the 
highest quality science to improve health-care delivery 
and account for race at a systems level to ensure health 
equity. Some resistance to the removal of the eGFR race 
coefficient is grounded in the argument that its removal 
might have untoward effects, such as the overdiagnosis 
of CKD, limited access to testing (for example, imaging 
procedures with radiological contrast) and treatments, 
inappropriate initiation of dialysis and reduction in 
the number of eligible Black living kidney donors164 
(TAble 1). For example, some data indicate that a small 
group of Black patients with an eGFR of 30–34 ml/
min/1.73 m2 might no longer receive medications such 
as metformin or sodium-glucose co-transporter 2 inhib-
itors if the race coefficient is removed164,165. However, if 
the GFR of those patients has been overestimated owing 
to the use of a race coefficient, it is possible that the ben-
efits of these medications might not outweigh the risks 
to the kidney163. Furthermore, a 2021 study estimated 
that if the race coefficient was removed, substantially 
more Black individuals with diabetes and CKD would 
be eligible to receive glucose-lowering medications than 
those who would no longer be eligible166. Regarding the 
eligibility to donate a kidney, the evaluation of kidney 
function among potential healthy individuals should not 
be based solely on eGFR and should take into account 
many factors, including the future risk of kidney disease. 
Furthermore, given the substantial imprecision of eGFR 
equations in many patients, even outside of race120,167,168, 
current guidelines recommend confirmatory test-
ing, such as the use of cystatin C as a biomarker147, 
which should enable accurate GFR estimation without 
race169,170.

By contrast, the potential advantages of removing the 
race coefficient include earlier awareness of CKD and 
more timely referral to general and transplant nephrol-
ogy care for prevention or treatment163. In patients with 
advanced CKD, the impact of the race coefficient on 
eGFR levels (for example, eGFR of 12 ml/min/1.73 m2 
versus 14 ml/min/1.73 m2) is probably less relevant to 
patient management than that of clinical factors such 
as medication use, level of blood pressure control, vol-
ume status or dietary protein intake171. By contrast, at 
higher levels of eGFR (60–70 ml/min/1.73 m2), remov-
ing the race coefficient might impact clinical decisions 
substantially and would affect a much higher percent-
age of the CKD population172 (as many as 1 million or 
more Black individuals with early-stage CKD164). The 
concerns of eliminating the eGFR race coefficient focus 
mainly on patients with advanced CKD, but, considering 
that some Black individuals are at an increased risk of 
CKD progression, formulas that increase eGFR to nearly 
16–21% at mild stages of CKD might unintentionally 

delay appropriate early disease detection, risk factor 
management and aggressive intervention115,126,155,164,167,173.

The concerns raised about the removal of the eGFR 
equation race coefficient can therefore be addressed 
by ensuring that clinical decision-making takes into 
account each patient’s body habitus, comorbidities 
and lifestyle considerations168,174. Where medications 
for patients with eGFR near the threshold of 30 ml/
min/1.73 m2 are concerned, the best approach might 
involve seeking guidance from pharmacy or nephrol-
ogy, or reflex testing of cystatin C, instead of relying on 
a single GFR estimation172. Future guidelines should also 
re-emphasize the need for confirmatory testing of kid-
ney function at specific eGFR thresholds, which should 
further offset any negative effects of removing race 
from eGFR equations through the better identification 
and management of kidney disease163. Hypothetically, 
rejecting the fallacy of Black individuals possessing 
greater muscle mass than individuals from every other 
racial group119 and removing race from eGFR or other 
bedside clinical tools might help in the process of 
reducing implicit and explicit racial biases during the 
clinical encounter. This change would also prompt an 
acknowledgement of the legacy of racism in medicine 
and support the process of rebuilding trust with patients, 
communities and clinicians who have been persistently 
marginalized.

Conclusions
The existence of differences in health outcomes accord-
ing to racial and ethnic groupings should prompt cli-
nicians to ask more questions. Rather than sharing 
a biological identity that is distinct from other racial 
groups, individuals from minority racial groups share a 
high risk of being harmed and disadvantaged by racism. 
Therefore, racial differences in health outcomes might 
reflect health inequities — including biological altera-
tions that affect gene expression, hormone secretion 
and sympathetic nervous system activation — caused by 
political, social and environmental systems created and 
sustained by structural racism38. These considerations 
provide a framework for understanding the interplay 
of race and structural racism, and its impact on CKD. 
Importantly, although racism can have a biological 
impact, race remains an inaccurate surrogate for the 
specific sequelae of racism that might influence disease 
development, progression and treatment response175. 
Therefore, more research is needed to identify the mech-
anisms underlying the biological consequences of racism 
and its interplay with social determinants of health, so 
that clinical algorithms can incorporate relevant mech-
anistic variables that are specific to individuals, rather 
than use broad racial group generalizations that do not 
reflect their individual biology.

Although progress has been made in reducing 
some racial inequities in nephrology care176, the notion 
that the use of a Black race coefficient in eGFR equa-
tions contributes to health inequity for Black patients 
has not been universally accepted and has caused 
controversy118,126,163,164,167,177–180. Given this national 
discourse, the American Society of Nephrology and 
National Kidney Foundation convened a joint Race  
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Table 1 | Potential implications of the removal of race from the 2009 CKD-EPI eGFR equation

Clinical implication eGFR 
threshold 
(ml/min/ 
1.73 m2)

Estimated impacta Additional considerations Warranted future research

CKD diagnosis <60 ~ 1 million Black 
adults will be newly 
diagnosed with CKD

Potential for closer monitoring for 
CKD progression in a high-risk group

Racial disparities in early CKD 
diagnosis among Black adults

Referral to nephrologist <30 An additional ~68,000 
Black patients will have 
increased specialty 
evaluation

More aggressive control of cardiac 
and kidney failure risk factors

Time to referral for Black adults 
before and after removing the race 
coefficient

Eligibility for kidney 
transplant waiting list

≤20 An additional ~37 ,000 
Black patients will 
have timely access to 
transplant evaluation

Timely access to optimal treatment 
for a high-risk population

Trends in proportion of transplants 
received among Black adults  
with kidney failure before  
and after removal of the race 
coefficient

Time to transplant listing for Black 
adults before and after removal of 
the race coefficient

Health insurance coverage 
for medical nutrition 
therapy

13–50 An additional ~170,000 
Black individuals will 
have access to quality 
nutritional education

Increased access to optimal 
nutritional education and/or 
information in a high-risk population

Effect of using an eGFR race 
coefficient on eligibility to access 
medical nutrition services

Black patient perspectives regarding 
new access to medical nutrition 
services

Health insurance coverage 
for kidney disease 
education

15–29 An additional ~47 ,000 
Black individuals will 
have access to kidney 
failure education

Increased timely access to education 
about CKD and kidney failure in a 
high-risk population

Effect of using an eGFR race 
coefficient on kidney disease 
education referral rates and timing

Limited access to clinical 
tests (for example, imaging 
procedures with contrast 
agents)

<60 Many of these patients 
might not receive 
testing with contrast

Potentially protective for some Black 
individuals given their high risk of 
incident kidney failure86

Effect of using an eGFR race 
coefficient on eligibility for 
contrast imaging studies and 
subsequent benefits (for example, 
detection of illness) and risks (for 
example, development of contrast 
agent-induced acute kidney disease)

Possible dose reduction 
for ACE inhibitors, ARBs, 
aldosterone antagonists 
and direct renin inhibitorsb

<60 Of 717 ,000 at-risk 
individuals, the number 
of patients who might 
need dose adjustments 
is unknown

Dose reduction should be based 
on blood pressure levels and the 
presence of hyperkalaemia

Contribution of race coefficient 
to changes in doses of pertinent 
medications and associated 
outcomes (for example, progression 
of CKD, adverse events)

Possible dose adjustments 
for other medications 
(for example, opioids, 
β-blockers, macrolides, 
warfarin, and 
low-molecular-weight 
heparins)c

<60 Of 717 ,000 at-risk 
individuals, the number 
of patients who might 
need dose adjustments 
is unknown

Most patients are treated for clinical 
endpoints and consideration for 
dosing is usually limited to change in 
CKD stage

Contribution of race coefficient 
to changes in doses of pertinent 
medications and associated 
outcomes (for example, pain 
management and proportion of 
inadequately treated infections)

Impact on patient-centred 
outcomes and health equity

NA NA At the patient level: potential adverse 
impact on life insurance from a new 
diagnosis

At the provider level: more aggressive 
care due to lower reported eGFR

At the society level: reduced implicit 
and explicit racial biases in the clinical 
encounter; increased awareness of 
the legacy of racism in medicine; 
reconciliation towards rebuilding 
trust with patients and communities 
who have been marginalized

Patient awareness and perspectives 
regarding the use of race in eGFR 
equations

Provider understanding of the 
impact of the race coefficient on 
health equity and other clinical 
outcomes

Implicit bias among clinicians and 
impact on kidney care quality 
metrics183 for the treatment of Black 
adults with and at risk of kidney 
disease

ACE, angiotensin-converting enzyme; ARBs, angiotensin receptor blockers; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; NA, not applicable. 
The table is based on data from a cohort of 9,522 non-pregnant Black adults derived from the National Health and Nutrition Examination Survey 2001–2018; the 
proportions and confidence intervals are adjusted to be representative of the US population using the National Health and Nutrition Examination Survey weights and 
design, and US census data. aBased on data from Diao et al.164. bRecommendations from Kidney Disease: Improving Global Outcomes for eGFR <45 ml/min/1.73 m2: 
dose reduction for ACE inhibitors, ARBs, aldosterone antagonists and direct renin inhibitors. cRecommendations from Kidney Disease: Improving Global Outcomes for 
eGFR <30 ml/min/1.73 m2: contraindication for metformin, sodiumglucose co-transporter 2 inhibitors, cisplatin and NSAIDs; dose reduction for β-blockers, macrolides, 
warfarin and low-molecular-weight heparins.
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and eGFR Task Force to focus on the use of race to esti-
mate GFR in the summer of 2020 (ReF.180). In September 
2021, the Task Force recommended immediate imple-
mentation of the 2021 CKD-EPI equation, which was 
refitted without race181,182.They also recommended that 
national efforts focus on increasing access to cystatin C 
and promoting research aimed at eliminating racial dis-
parities in kidney disease181. Consistent with these recom-
mendations, we affirm that the inconsistent performance 
of eGFR equations across racial and ethnic groups, sub-
stantial data demonstrating the harms of using the race 
coefficient and, most importantly, the methodological 
flaws of using race as a biological construct, warrant 
race-free CKD-EPI eGFR equations with creatinine, 
cystatin c or cystatin–creatinine. Cystatin C or com-
bined cystatin–creatinine-based eGFR equations should 
be used in the context of cystatin C availability, stand-
ardization, clinician familiarity and costs. Where cysta-
tin C is currently available, reflex testing for impactful 
decision-making (for example, dosing of drugs) should 
be considered174. Importantly, the field should focus on 

identifying better disease biomarkers and investigat-
ing the potential benefits of adding body composition  
markers to existing equations153.

The USA has reached a crossroads that requires con-
fronting race and racism as a mandatory step to advanc-
ing health equity — it will either become the nation it 
claims to be, where all Americans are created equal and, 
by extension, receive the health care essential to enjoy-
ing liberty and pursuing happiness, or it will continue to 
perpetuate a racial caste system where oppressed racial 
and ethnic groups experience the most severe health 
inequities. In biomedicine, a persistent avoidance of the 
social and moral costs of longstanding race-based ineq-
uities prevails. The late Civil Rights icon, John Lewis, 
once said “When you see something that is not right, not 
fair, not just, you have to speak up. You have to say some-
thing — you have to do something.” Now is the time to 
stop the inappropriate use of race in clinical algorithms 
in nephrology and beyond.
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