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Recently, a new equation to predict estimated glomerular filtration rate (eGFR) that does not include a variable
for race has been endorsed by professional organizations and increasingly adopted by clinical laboratories. We
discuss the reasoning behind the development of the new equation, implications for cardiologists, and how the
new eGFR equation could impact disparities in the cardiovascular care of these patients. Race, a social construct,

is a poor proxy for biological variability. Clinical trials which recruit underrepresented minorities and advances
in genomic medicine could accelerate the development of personalized medicine and help decrease inequalities

in clinical outcomes.

Chronic kidney disease (CKD) is defined as the gradual loss of kidney
function sustained for longer than three months. The kidney performs a
myriad of functions, arguably the most important of which is the
maintenance of homeostasis. The functional unit of the kidney is the
nephron, which includes the glomerulus and the tubules. The glomer-
ulus filters the blood to make an ultrafiltrate, the composition of which
is finely tuned by tubular reabsorption and secretion of specific ions to
maintain homeostasis. Additionally, the kidney has important synthetic
functions, including vitamin D metabolism, erythropoietin synthesis and
gluconeogenesis.

Belying the biological complexities, in clinical practice, kidney
function is commonly assessed using serum creatinine to predict an
estimated glomerular filtration rate, or eGFR. The most widely used
formula to predict eGFR was the Modification of Diet in Renal Disease
(MDRD) equation. While the MDRD equation fares well in most clinical
situations, it is imprecise in patients with relatively preserved kidney
function (generally those with an eGFR >60 ml/min/1.73 m?). The
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equa-
tion was introduced in 2009 to overcome these limitations. In 2012, the
CKD-EPI equation was modified to incorporate serum levels of cystatin
C, a biomarker that is freely filtered and, unlike serum creatinine, is not
affected by changes in muscle mass. However, both MDRD and the CKD-
EPI equation included a race variable (Black individuals versus all other
races) that increased a Black patient's eGFR by 21 %, and 16 %
respectively [1], compared to the eGFR of a White patient of the same
age, sex, and serum creatinine. This variable was included because these
studies found that on average, Black participants had a slightly high

creatinine for a given GFR. Recently, longstanding concerns about the
misconceptions of race-based medicine have gained traction in discus-
sions about the rationale for the inclusion of a Black race variable in
eGFR equations. Critiques of race-based medicine highlight that race, a
fluid socio-cultural construct rooted in racial hierarchies elaborated
during the colonial era, is not a surrogate for biological differences,
including genetics. The implications of utilizing race as a biological
proxy are also fraught when considering individuals who identify as
multi-racial or that the race of patients may be assumed by providers
based on phenotype, as opposed to patients' self-reported race. Thus,
race does not reflect clinically relevant genetic variance, regional and/or
ethnic ancestry. Finally, the original studies from which the CKD-EPI
and MDRD equations were derived from had several shortcomings in
terms of the limited number of Black/African American participants
(who also tended to have greater risk factors for CKD), a binary race
variable which categorized participants as Black versus all other in-
dividuals and thus distinct from all everyone else, and disputed bio-
logical rationale for including race in the equation, that Black people
had a higher muscle mass at baseline (and thus serum creatinine) [2-5].
However, the new CKD-EPI 2021 equation [6], endorsed by the Amer-
ican Society of Nephrology (ASN) and the National Kidney Foundation
(NKF) does not include a race variable for Black patients, in contrast to
the MDRD and earlier CKD-EPI equations. Much of the advocacy around
changing eGFR calculation focused on the fact that the inclusion of the
Black race variable in the prior CKD-EPI equation automatically
increased a patients' eGFR without strong evidence of biological basis for
these racial differences and the potential for delayed referral to
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nephrology and kidney transplantation [7]. For example, one study
found increased transplant eligibility for Black patients when the race
variable was removed from eGFR equations [8]. How these changes in
eGFR might affect the cardiac evaluation and management of patients
with CKD has been mostly overlooked. Here, we will outline the dis-
parities in the cardiovascular care of patients with CKD and how recent
changes in eGFR methodology could impact the care of these patients.

1. Disparities in cardiovascular disease in patients with CKD

Cardiovascular disease (CVD) is one of the major complications of
CKD and the leading cause of morbidity and mortality in these patients,
with up to 50 % of all-cause mortality in CKD attributed to CVD com-
plications [9] [10]. Unfortunately, there remain striking racial dispar-
ities in CKD and the CVD complications from it. Black Americans within
the general population are exposed to higher risk of developing diabetes
and hypertension, which are major risk factors for CKD. Black patients
with CKD are less likely to have their blood pressure under control,
which has implications for CKD progression [11]. Consistent with the
higher prevalence of suboptimal treatment of hypertension, Black pa-
tients are at higher risk of developing left ventricular hypertrophy and
other cardiomyopathies [12]. The increased risk of CVD is however not
completely explained by the higher rates of common risk factors for CVD
such as hypertension and diabetes in these patients. It is thought that the
unique pathophysiology of CKD leads to factors such as increased
oxidative stress, inflammation, endocrine, metabolic, and electrolyte
abnormalities, and vascular calcification, all of which contribute to the
excess cardiovascular risk in these patients.

The risk of CVD increases with worsening kidney function [9]. Black
patients with CKD are more likely to develop or progress to advanced
stage of CKD or end stage renal disease (ESRD) than White patients.
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Unfortunately, despite the higher likelihood of advanced CKD, Black
patients are less likely to be referred to nephrology and tend to be
referred at later stages of CKD than White patients [13]. Further, dis-
parities extend to renal transplantation, considered to be the gold
standard treatment option for ESRD. Black patients are less likely to be
referred to renal transplant evaluation compared to their White coun-
terparts, more likely to receive an expanded donor criteria kidney [14]
and wait longer for a transplant. The implementation of new eGFR
equation can directly impact the assessment of kidney function. Of note,
for deceased donor kidney transplant, prioritization often takes recipient
wait time into account, and wait time can began to accrue once a pa-
tient's eGFR is <20 ml/min. The effects of the race coefficient in eGFR
calculations potentially increases the time until Black patients' eGFR
drops to the threshold. This bears important consideration because renal
transplant has been shown to reduce CVD complications compared to
patients on dialysis [15,16].

Despite the increased comorbidities, barriers to care, and suboptimal
treatment, some retrospective cohort studies of dialysis patients have
suggested that there exists a survival paradox. This survival paradox
suggests Black/Hispanic patients on dialysis have a survival advantage
compared to non-Hispanic White patients [17-19]. However, this ‘sur-
vival paradox’ was not readily apparent in patients with less advanced
CKD, particularly those who were younger. In fact, in the Third National
Health and Nutrition Examination Survey, a population-based survey of
community-dwelling individuals that included 2892 patients with CKD,
Black individuals with CKD who were younger than 65 years of age were
78 % more likely to die of CVD than White individuals with CKD.
However, no differences were observed in those older than 65 years of
age [20]. The Kidney Early Evaluation Program which included 10,560
participants with prevalent CKD found no decreased mortality in Asian
and Hispanic individuals as compared to Black or White individuals

Table 1
Racial disparities in clinical outcomes associated with kidney disease.
First author Year Patient population No of Study type Follow up Outcome
patients time
Frankenfield 2003  Dialysis patients 8336 Retrospective cohort 1 year Hispanics and non-Hispanic blacks had better survival.
[33] Similar mortality in older individuals and those with
Diabetes
Murthy BV 2005  Incident dialysis patients 100,618 Retrospective ~3 years Hispanic race was associated with lower mortality risks,
[17] Observational cohort though this was modified by race and co-morbidities
study
Robinson 2006  Prevalent dialysis patients 6677 Prospective ~10 years Differences in outcomes by race were not significant and
[18] Observational explained by co-morbidities and treatment
Cohort characteristics.
Mehrotra 2008  Community based cohort 14,611 Retrospective cohort ~ Mean 7.9 Higher risk of death in younger Black individuals with
[20] 2829 with Study years CKD, even when adjusted for CVD risk factors and CKD
CKD stage. Not apparent in individuals >65 years of age.
Kovesdy [34] 2009  Male Veterans with non-dialysis 1243 Retrospective cohort 2.8 years Lower unadjusted mortality in Black patients explained
CKD by case-mix
Jolly [21] 2011  Patients with CKD, not on dialysis, 19,205 Retrospective cohort 2000-2008 Black patients had similar risk as Whites patients, Asian
no history of prior renal transplant study and Hispanic patients had lower mortality risk than
White patients. American Indians/Alaska Natives had
higher risk of death
Kucirka [35] 2011  Adult patients with ESRD 1,330,007 Observational cohort ~ 1995-2009 Black patients on dialysis had a lower risk of death
study overall, compared to white patents, but Black patients
younger than 50 years have a higher risk of death.
Rhee [36] 2014  Adult patients on dialysis 130,909 Retrospective cohort 2001-2009 Black patients had similar mortality as white patients in
study younger age group, but decreased mortality in older age
group. Hispanic patients had lower mortality versus
white patients at all ages. Black and Hispanic patients
were less likely to undergo renal transplant versus white
patients at all ages.
Lash [37] 2016  eGFR 20-70 ml/min 3785 Prospective cohort 6.6 years No significant differences in atherosclerosis or heart
failure outcomes by races
Ku [38] 2020  Patients with CKD enrolled in 3288 Retrospective cohort Median 7.1 Black patients had a lower risk of death once on dialysis
Chronic Renal Insufficiency Cohort, study years compared to white patients, but white patients on
not on dialysis at time of dialysis tended to have more severe comorbid
enrollment conditions, suggesting that survival paradox may be due

to Black patients with severe comorbid conditions not
initiating dialysis
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[21]. Other similar studies found no differences in mortality or even
lower mortality in Black individuals. These studies are summarized in
Table 1. These studies are confounded by age, socioeconomic status,
cultural acclimatization, and ancestry. Thus, a fluid sociopolitical
construct such as race might not be the best way to examine differences
in biology or clinical outcomes. The use of race as a proxy for genetic or
biological markers in precision medicine can widen disparities by
denying medications that might have proven efficacy in improving
clinical outcomes to some patients. Briefly, we describe the disparities in
the workup and treatment of CVD in patients with CKD and how the
widespread adoption of changes in assessment of eGFR might influence
it.

2. Disparities in investigation and treatment of CVD in CKD

Recognizing and treating CVD in CKD is often complicated. Patients
with CKD are more likely to have ‘atypical’ clinical presentations that
might be attributed to anemia or volume overload, complications that
commonly accompany CKD. Stress tests for risk stratification often
perform poorly in patients with CKD compared to the general popula-
tion, as they are limited by abnormal basal electrocardiograms, chro-
notropic incompetence, and impaired vasodilatory ability. In the general
population, Black patients undergo less frequent cardiac testing and risk
stratification than White patients [22]. These racial disparities extend to
those with CKD as well [23]. Individuals with CKD are offered inap-
propriately lower rates of angiography and revascularization [24].
Whether these disparities reflect the disproportionate representation of
Black individuals in the CKD population is unclear. Racial disparities
also extend to medical management of CVD in the general population.
Patients other than of White race are less likely to be initiated on new
glucose lowering medications such as SGLT2 inhibitors that have been
shown to improve cardiovascular outcomes and slow progression of
kidney disease in patients with CKD. Similarly, Black patients and those
of Mexican descent with diabetes were less likely to be initiated on
renin-angiotensin-aldosterone-system (RAAS) inhibitors, which are first
line agents in diabetic kidney disease, or statins, as compared to White
patients [25].

3. Implications of new eGFR estimates

It is important to note that with adoption of the new race free CKD-
EPI 2021 equation, measured eGFR will change. For the same serum
creatinine level, the calculated eGFR will be lower in Black patients'
while that of non-Black patients' will be higher. Furthermore, as health
systems make the switch to CKD-EPI 2021 from prior race-based equa-
tions, providers may notice that Black patients' eGFR values drop. It will
be important for providers to bear in mind the reason for this change and
to think critically and carefully before making changes in management.
It will also be important to educate patients on the reason behind the
change in their eGFR.

When the potential drawbacks of moving away from race-based
eGFR equations were being discussed, there were concerns that a
lower eGFR in Black patients would make them ineligible for medica-
tions such as metformin or SGLT2 inhibitors, which have a beneficial
effect on cardiovascular outcomes. However, it is important to
remember that eGFR cut offs are arbitrary and estimates of GFR are
imprecise. Moreover, renal function often fluctuates to some degree. In
clinical practice, it is rare that we need more precise estimations of GFR.
If needed, although not readily available and expensive, cystatin C based
equations provide more reliable estimates of true GFR. Direct mea-
surements of GFR using inulin or iohexol clearance are rarely available
outside of research settings. Thus, we should be cautious about with-
holding medications which convincingly improve cardiovascular out-
comes in patients whose eGFRs border recommended eGFR cutoffs,
especially when the potential benefit is high. Likewise, it is important to
not expeditiously stop these medications when observing a decline in
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eGFR, particularly with initiation of RAAS or SGLT2 inhibitors. These
changes in eGFR reflect decreased intraglomerular hypertension sec-
ondary to decreased afferent artery dilation or vasodilation of the
efferent artery. Decrease in eGFR up to 30 % is expected and identifies
patients who are likely to benefit from these therapies. Worsening or
more severe decreases in eGFR might reflect the presence of underlying
bilateral renal artery stenosis and indicates need for cessation of ther-
apy. Also, any equation to predict eGFR assumes steady state conditions
and is not accurate when creatinine is rapidly changing as in acute
kidney injury (AKI).

Another area of concerns is the use of contrast, such as iodinated
contrasts with percutaneous coronary intervention and gadolinium with
magnetic resonance imaging (MRI). Recent studies have suggested that
the risks of contrast-associated AKI might be overstated in patients
receiving intravenous contrast and contrast should not be withheld in
the majority of such patients, particularly when the use of contrast might
have a critical role in medical decision making. There are also studies
examining PCI with lower contrast doses, indicating similar efficacy of
procedures. Likewise, newer macrocylic or linear gadolinium-based
contrast agents bind more tightly to gadolinium and theoretically
should pose less risk of nephrogenic systemic fibrosis. Registry studies
thus far have shown no evidence of nephrogenic fibrosis with these
agents. However, given the long latent period and since initial symptoms
are often overlooked, it behooves us to be prudent with the use of these
agents. On the other hand, the use of iodinated and newer gadolinium
based contrasts are safer than previously assumed and should not be
withheld when it is important to clinical care.

The discussions of race and eGFR should also highlight some of the
pitfalls of race-based hypertension treatment. Some studies have sug-
gested that Black patients may have a lower renin profile and that RAAS
inhibitors might be less effective in these patients [26]. As a result, at
times anti-hypertensives relying on RAAS inhibition have not always
been recommend as first line for Black patients, despite their renal
protective properties of these medications and the higher risk of kidney
disease in these patients. Furthermore, multiple guidelines recommend
starting Black patients on a thiazide-type or calcium channel blocker
over a RAAS inhibitor as initial antihypertensive treatment but recom-
mend considering a RAAS inhibitor, calcium channel blocker or
thiazide-type for other patient groups. Some researchers have even
focused on the ‘slave trade hypothesis’ which postulated that lower
renin in Black patients conferred a survival advantage during trans-
atlantic passage. This theory has been heavily critiqued, and, as dis-
cussed before, relies on a misconception of race as a surrogate for to
biology or ancestry [27]. Indeed, there is now evidence that RAAS in-
hibitors are effective in improving clinical outcomes in Black patient
populations [28]. Further, most patients require two or more drugs to
control blood given the significant benefits of RAAS inhibitors in
reducing albuminuria, improving clinical outcomes and the pitfalls of
race-based medicine, we caution against reflexively avoiding these
medications in Black patients.

As highlighted in this piece, one of the important benefits of moving
away from race-based equations that raise patients' eGFR for simply
checking the “Black race” box is the potential for earlier referral to
nephrology and renal transplantation. Black patients are less likely to be
referred to transplant [29]. While there are no studies assessing the
cardiovascular benefits of earlier nephrology referral, we do know that
severity of CVD correlates with severity of CKD and that early
nephrology referral as mortality benefits [30]. We might hope with
earlier referral to nephrology and aggressive measures to slow CKD
progression (especially with blood pressure and diabetes management),
CVD complications may be mitigated.

4. Conclusion

Race-based equations to measure eGFR have no clinical or biological
validity. The CKD-EPI 2021equation has been endorsed by professional
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organizations including the ASN, NKF and United States Pathology and
Laboratory Society Leadership, and is expected to replace the current
eGFR equations. The new equations will result in lower eGFR estimates
for Black patients, which should prompt earlier referral to nephrology
and renal transplantation. It is important that these changes not result in
withholding therapy with RAAS or SGLT inhibitors in patients who
could benefit from them. Recent developments in genomics might spur
personalized medicine that is rooted in individual biological features
rather than race, which is a heavily confounded sociopolitical construct,
particularly when used for determining individual clinical risk profiles
or population biology. Clinical trials incorporating genomics and the
recruitment of diverse populations, including Black individuals who are
underrepresented in such clinical trials [31,32], are urgently needed.
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