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Q&A

Is It Time to Move On? Reexamining Race in
Glomerular Filtration Rate Equations

Moderators: Joe M. El-Khoury,® Anais A. Ovalle,?< and Mark A. Cervinskic9*
Experts: Andrew S. Levey,® Graham Jones,"9 Nwamaka D. Eneanya,h John C. Lieske,' and
Vivekanand Jha9¥k

Glomerular filtration rate (GFR) is the best overall index
of kidney function. Because GFR is difficult to measure
accurately in clinical practice, it is commonly estimated
using equations that incorporate serum creatinine,
which is easier to measure and routinely available.
Various equations for estimated GFR (eGFR) have been
developed, with the Modification of Diet in Renal
Disease (MDRD) Study and the more recent Chronic
Kidney Disease Epidemiology Collaboration (CKD-
EPI) equations being the most widely used. In addition
to the serum creatinine concentration, both the MDRD
and CKD-EPI equations also factor in the patient’s age,
sex, and—controversially—race. In the United States,
the inclusion of race into the MDRD and CKD-EPI
equations takes the form of a separate coefficient for
African-American patients that is intended to provide a
more accurate estimate of the measured GFR value.
Outside the United States, some countries have devel-
oped their own equations that include a separate coeffi-
cient for race.

Because electronic medical records and laboratory
information systems are typically not equipped to pro-
vide separate eGFR calculations based on a patient’s
race, some US laboratories have adopted the practice
of reporting both the eGFR for Black and non—Black

“Department of Laboratory Medicine, Yale University, New Haven, CT, USA bDepartment of
Medicine, Leadership Preventive Medicine, Dartmouth-Hitchcock Medical Center,
Lebanon, NH, USA ‘Department of Medicine, Geisel School of Medicine at Dartmouth,
Hanover, NH, USA “Department of Pathology and Laboratory Medicine, Dartmouth-
Hitchcock Medical Center, Lebanon, NH, USA °Department of Medicine, School of
Medicine, Tufts University, Boston, MA, USA fDepartment of Chemical Pathology,
SydPath, St Vincent's Hospital, Sydney, Australia ®Faculty of Medicine, University of New
South Wales Sydney, Sydney, Australia "Department of Medicine, Perelman School of
Medicine, University of Pennsylvania Philadelphia, PA, USA Division of Nephrology and
Hypertension, Department of Internal Medicine, Mayo Clinic, Rochester, MN, USA
JDepartment of Epidemiology & Biostatistics, School of Public Health, Imperial College,
London, UK Executive Director, George Institute for Global Health India, New Delhi,
India

*Address correspondence to this author at: Department of Pathology and Laboratory
Medicine, Dartmouth-Hitchcock Medical Center Lebanon NH and The Geisel School of
Medicine at Dartmouth, Hanover, NH, USA. Fax 603-650-4845; e-mail mark.a.cervin
ski@hitchcock.org.

Received October 26, 2020; accepted December 3, 2020.

patients in tandem in the electronic medical record.
Examining the history of how and why a separate coef-
ficient has been applied for Black patients in the
MDRD and CKD-EPI equations reveals that the
developers of the equations noted that Black patients
had higher mean serum creatinine values than non—
Black (mostly White) patients for the same measured
GFR. Historically, this higher mean serum creatinine
at baseline in Black patients was attributed to mean
higher muscle mass in Black individuals. However,
when the evidence for the claimed higher muscle mass
in Black patients is investigated, it becomes clear that
strong evidence is lacking, and only 2 small, poorly
designed studies underpin the basis of this
explanation.

Regardless of the historical basis of the association
between a higher baseline serum creatinine concentra-
tion in Black individuals, some data suggest that a
separate equation for Black patients better reflects the
gold standard measured GFR value. These data suggest
that the use of a separate coefficient for Black patients is
a well-intentioned act designed to improve the accuracy
of the eGFR for a subset of the US population.
Nevertheless, we cannot be blind to the reality that these
data come with caveats. The first and most important of
these caveats is the knowledge that race is a construct
that is not biological but rather societal. One’s race is a
matter of self-identity. Placing all individuals with
African descent into one group ignores differences
within the group and those of mixed race.

Black Americans face inequities in access to health
care and are often referred for specialty care at a later
point than their non—Black counterparts. We also must
acknowledge that simple categorization of Black wvs
non—Black (i.e., White) can further reinforce stereotypes
that Black individuals’ biology is inherently different
from that of non—Black people.

To address the evolving discussion on the use of
race in the MDRD and CKD-EPI equations, we invited
a group of global experts in the fields of nephrology, lab-
oratory medicine, and public health to share their per-
spectives on this topic of vital importance.
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How do you currently calculate and report eGFR at
your own institution? If you are currently reporting
both non-African-American and African-American
eGFR calculations, is there a move to eliminate sepa-
rate reporting? If you are outside of the United States,
do you report eGFR using a race- or population-

specific coefficient?

Andrew S. Levey: At
Tufts Medical Center,
we follow the recom-
mendations to clinical
laboratories for GFR
evaluation that are con-
tained in the 2012
Kidney Disease Improv-
ing Global Outcomes
(KDIGO) Guideline for
Evaluation and Manage-
ment of Chronic Kidney
Disease. We measure
serum creatinine and
cystatin C using mea-
surement procedures
traceable to international reference materials and proce-
dures (cystatin C is a send-out test). We report eGFR
from creatinine (eGFRcr) whenever serum creatinine is
measured, using the 2009 CKD-EPI equation, and we
report ¢eGFR from cystatin C (eGFRcys) and the com-
bined eGFR equation incorporating both creatinine and
cystatin C (eGFRcr-cys) whenever serum cystatin C is
measured, using the CKD-EPI 2012 equations. For
eGFRcr and eGFRcr-cys, we report 2 values, one for Af-
rican Americans and one for non—African Americans.
For eGFRcys, we report a single value, since the esti-
mate does not depend on race. We acknowledge the
concerns about potential inaccuracy in the assignment
of race and concerns regarding implementation and eq-
uity with the use of race in GFR estimation and antici-
pate that there may be suggestions for changes to
current recommendations. We are awaiting recommen-
dations from the National Kidney Foundation (NKF)
and the American Society of Nephrology (ASN) Task
Force before making changes to eGFR reporting.

Graham Jones: In Australia, eGFR using the CKD-EPI
creatinine equation is routinely reported by all laborato-
ries, and a race coefficient is not used, in keeping with
national guidelines. Like many countries, Australia is a
multicultural country with individuals from many racial
backgrounds and various different times of adopting

Australian dietary and lifestyle habits, although the
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number of people of
African American origin
is very small indeed. The
appropriateness of the
eGFR formula devel-
oped in the United
States and internation-
ally for use in Aboriginal
and Torres  Straight
Islander people was ini-
tially questioned; how-
ever, specific research in
this area demonstrated
satisfactory performance
of the CKD-EPI equa-
tion in these populations without a race-based
modification.

Nwamaka Eneanya: At
hospitals affiliated with
the University ~ of
Pennsylvania, we cur-
rently report eGFR using
the MDRD  equation.
There are 2 eGFR values
that are reported—one
for African-American
and one for non—
African-American  indi-
viduals. If desired, clini-
cians can also order
cystatin C with reflex
eGFRcys  using  the
CKD-EPI  equation—
one eGFR value (without
race) is reported with this option. We are in the process
of changing our default creatinine eGFR equation to
CKD-EPI. The institutional leadership is awaiting for-
mal recommendations from the joint ASN-NKF and
eGFR Task Force to help guide next steps. I am cur-
rently a member of this task force and am honored to
serve with others to develop recommendations that will
revolutionize clinical practice.

John C. Lieske: At all Mayo Clinic sites, we currently
report an eGFR on all adults using the CKD-EPI equa-
tion for serum creatinine. In all cases, we report 2 values
labeled “Black” and “non-Black.” We also report an
eGFR using the CKD-EPI cystatin C equation for all
adults when this test is ordered. For cystatin C, only a
single value is provided, since there is not a race term in
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this equation. Over the
past 4 months, active
discussions involving
various stakeholder
groups have occurred
throughout Mayo Clinic
about whether we should
continue to report 2
numbers for the
creatinine-based eGFR.
We plan to continue
these discussions while
we eagerly await results
of the ASN-NKF work

group formed to consider this topic.

Vivek Jha: Routine
eGFR  reporting is not
mandatory and thus not
the norm in most labora-
tories in low- and lower-
middle-income countries
including those in India.
In fact, even the serum
creatinine assays are often
not standardized, and
many laboratories do not
use assays calibrated to
standard reference
material  with  isotope
dilution mass spectrome-
try—traceable  creatinine
values. Among the laboratories that report eGFR, most
use the 2009 CKD-EPI equation, without race-specific
coefficients.

After the original equation was developed, research-
ers in different parts of the world, including China,
Japan, Korea, Thailand, Pakistan, India, and Africa, ex-
amined the accuracy of the MDRD and CKD-EPI
equations for their populations and almost uniformly
found them to be inaccurate in predicting the GFR
measured using gold standard methodology in their
populations. We found that both CKD-EPI and
MDRD equations systematically overestimate GFR in
the Indian populations. Chinese and Japanese research-
ers have developed specific alterations to the CKD-EPI
equation for their ethnically homogeneous populations.

What are some of the pros and cons of including a
race-specific coefficient when calculating eGFR from
a biological or medical standpoint?

Andrew S. Levey: Pro—all endogenous filtration
markers are affected by non-GFR determinants (factors
other than GFR that affect the serum concentration).

For creatinine, the non-GFR determinants include its
generation (by muscle or diet), tubular secretion, and
extrarenal elimination. The higher observed serum cre-
atinine concentration at the same level of measured
GFR in African Americans than non—African Americans
in the CKD-EPI study population indicates a difference
in the totality of non-GFR determinants between them.
The use of the African-American race coefficient in
eGFRcr and eGFRcr-cys is based on this observed dif-
ference in non-GFR determinants and allows greater ac-
curacy in both races for study populations similar to
CKD-EPI (Blacks and Whites in North American,
Europe, and Australia). Con—the cause for the ob-
served differences in non-GFR determinants is not
known and likely multifactorial and only partly related
to ancestry. Although race is related to ancestry, this re-
lationship varies substantially across regions and is not
fully characterized by a binary categorical variable. For
example, the African-American race coefficient is not
applicable in other regions (South America, Asia, Africa)
and in races other than Black or White in North
American, Europe, and Australia.

Graham Jones: A race-based factor is of great funda-
mental difficulty for a wide range of reasons. These in-
clude whether the difference is due to genetics or to
lifestyle factors, the difficulty of assigning a racial cate-
gory when populations have mingled over time, and the
assignment of a racial classification both at the time of
the initial research and for routine practice. On this ba-
sis, the use of race as an input has inherent difficulties

and should probably be avoided if possible.

Nwamaka Eneanya: Current eGFR equations are statis-
tically accurate in quantifying kidney function among
certain individuals. This is helpful to make quick deci-
sions, such as specifying the dose of critical medications
like chemotherapy or antibiotics. However, race is a so-
cial construct and the Human Genome Project taught
us that we are genetically more similar between racial
groups as opposed to within. Therefore, the race coeffi-
cient that is currently used with creatinine-based formu-
las likely represents characteristics that were specific to
Black individuals who were included in ¢eGFR studies—
rather than the entire Black population in the United
States. We know that genetics, diet, muscle mass, and
certain medications can affect serum creatinine concen-
trations, and these were not directly measured or
accounted for in any of the original eGFR studies. The
downside of uniformly applying a Black race—specific
coefficient is that it reinforces racist notions that Black
bodies are inherently different than others. Given that
race-adjusted eGFR is commonly used by clinicians to
determine when patients should be referred for general
and specialty nephrology care, Black individuals may
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experience delays in receiving optimal preventative ne-
phrology care and also evaluations for kidney transplan-
tation. Delay in clinical referrals only compounds
existing racial disparities in nephrology care for Black
individuals in the United States. Furthermore, there is
currently no accommodation for individuals who iden-
tify with more than one race. We also risk introducing
implicit bias into the clinical encounter by assuming cer-
tain false characteristics about Black individuals (e.g.,
having higher muscle mass compared with other races).
Implicit bias has been associated with a multitude of
poor outcomes among Black individuals in the United
States. Last, we are not transparent with our patients
about the use of race with eGFR equations, which viola-
tes the central principles of shared decision-making. As
previously demonstrated, we should only use race in
medical decision-making if race confers a substantial
benefit, if the benefit cannot be achieved through other
feasible approaches, if patients who reject race categori-
zation are accommodated fairly, and if the use of race is
transparent.

John C. Lieske: The data used to develop both the
MDRD and CKD-EPI creatinine-based ¢eGFR equa-
tions were robust and included large populations of
Black and non-Black individuals. These studies demon-
strated a significant difference in the relationship of se-
rum creatinine and measured GFR between these 2
groups, and the results supported use of a race factor in
both equations. It has been assumed that this apparent
need for a race factor relates to differences in muscle
mass and/or creatinine production, but data on the un-
derlying cause(s) are sparse. Furthermore, there are
many other clinical factors that can introduce compara-
ble amounts of bias into the performance of eGFR equa-
tions, including whether or not the individual is
chronically ill or even if they have CKD! It is also not
clear if these same race factors would be applicable for
all individuals with African ancestry who are currently
living in the United States. In the end, clinical judgment
must be used when interpreting any estimated GFR
value, specifically whether or not the eGFR might be
confounded in a given individual. A key question for
the medical community is whether or not a potentially
more accurate eGFR value obtained using a race factor
is clinically meaningful, considering all the other poten-
tial confounders and the relatively few times that a
highly precise and/or accurate ¢GFR number is needed
for clinical decision-making.

Vivek Jha: Accurate GFR estimation, by providing
more precise correlation with the measured GFR,
reduces variabilities in reporting, allows more accurate
calculation of burden of kidney disease (relevant for
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epidemiologists), and helps clinical decision-making in
situations where accuracy is important, such as in selec-
tion of living kidney donors. On the other hand, popu-
lations in many countries are not ethnically or racially
homogeneous. For example, people living in India rep-
resent a large mix of ethnicities from a diverse ancestry.
In fact, the diversity among Indian populations is sec-
ond only to that seen in Africa, thus it does not make
sense to develop race-specific coefficients for these popu-
lations. [Furthermore], equations that use ethnicity-
specific coefficients cannot be used for GFR estimation
in clinical trials, since regulatory agencies and many
journals recognize only the original CKD-EPI

equations.

As is often pointed out, race is a societal construct and
not a biological one. Given this limitation, is there
another way in which you would recommend
reporting out values from creatinine-based eGFR
equations? What are the limitations of that strategy?

Andrew S. Levey: We agree that it would be preferable
to omit race in GFR estimation, but given the frequency
of serum creatinine measurement (hundreds of millions
of times per year in the United States) and the magni-
tude of the African-American race coefficient (16% in
the 2009 CKD-EPI equation), any change in current
practice is likely to have large implications, with poten-
tial benefits and harms for specific populations accord-
ing to clinical settings. It would be preferable that any
change be based on evidence regarding the balance of
benefits and harms to representative populations to
maintain transparency and fairness and be implemented
uniformly across the country to maintain consistency.
We do not recommend ad hoc changes by individual
medical centers or clinical laboratories in eGFR
reporting,.

Graham Jones: While this has not been an issue in
Australia, since only eGFR results without the African-
American factors are reported, it raises the question as to
whether there may be a better way to address this ques-
tion. With regard to the estimation of GFR with the use
of serum creatinine measurements, the question
becomes whether it is an issue of muscularity (i.e., rate
of creatinine production) or whether there are other fac-
tors. These could include differences in the rate of crea-
tine conversion to creatinine, tubular handling of
creatinine, or extrarenal handling of creatinine. If any
identified difference is shown to be largely due to differ-
ences in relative muscularity, the approach may be to
identify factors that directly relate to muscularity with-
out using race as a surrogate. Unfortunately, studies us-
ing this approach have been disappointing in improving
the accuracy of GFR estimation.
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Nwamaka Eneanya: | recommend that institutions re-
port 1 creatinine-based eGFR value that is accompanied
by an annotation to help clinicians understand the limita-
tions of this test. This annotation could briefly describe
eGFR precision error and also note that some studies
have shown variable performance of eGFR among
patients who are frail, critically ill, muscular, and of cer-
tain race and/or ethnicity. The limitation of this strategy
is that many clinicians outside of the field of nephrology
may not fully understand how to access or interpret alter-
native methods of GFR measurement and estimation.

John C. Lieske: One possibility under consideration is
not reporting a single €GFR number but rather a range of
eGFR that corresponds with a given serum creatinine in a
given person. Although this might represent a scientifi-
cally valid approach, it also might be more confusing to
those not well versed in the underlying reasons for this
range. It is also important to consider how reporting a
range (rather than a specific number) would impact estab-
lished clinical cut points that have been set at specific
eGFR/GEFR values (e.g., CKD stages, eligibility for kid-
ney transplant donation, listing for kidney transplant
recipients). In addition, careful consideration would need
to be given when deciding how big this range should be
(middle 30%, middle 50%, etc.) and what populations
should be used to derive these ranges. Ideally, the popula-
tion used to derive the range would be representative of
the population it would be applied to.

Vivek Jha: It is important to understand the goal of eGFR
reporting in clinical practice. Epidemiologists use single
values for classification purposes. In clinical practice, unless
clearly abnormal, single eGFR values are not as important
as temporal trends using the same methodology and appli-
cation within the patient’s clinical context. Therefore, for
low- and lower-middle-income countries, the equation to
estimate GFR is less important than ensuring use of con-
sistent assay methodology. Equations and their accuracy
do not matter if the assay methodology is flawed. A limita-
tion of this approach is the inability to perform immediate
disease classification, which is of value for epidemiological
purposes but not so much for patient care.

It has been suggested that a move away from serum
creatinine—based eGER calculations to a race-neutral
cystatin C eGFR value could eliminate the contro-
versy of reporting out separate eGFR results for
African Americans and mnon-Afvican Americans.
What do you see as the challenges associated with
making this transition?

Andrew S. Levey: We do not support moving away from
eGFRcr because of its widespread use. We strongly agree
with more frequent measurement of cystatin C and use

of eGFRcys and eGFRcr-cys, in addition to eGFRer, for
GFR evaluation. All clinicians, not only nephrologists,
should understand indications for measurement of serum
cystatin C. Clinical laboratories can facilitate greater use
of cystatin C by lowering cost, shortening turnaround
time, reporting eGFReys (and eGFRcr-cys) rather than
serum cystatin C alone, and working with nephrologists
to develop clinical indications for use.

Graham Jones: This is largely a matter of cost due to
the substantially higher costs of cystatin C measure-
ments, but there are a range of other factors related to
making this kind of testing available. Creatinine testing
is available on all laboratory analyzers and some point-
of-care systems and is well understood by medical per-
sonnel. It has also provided the basis of all advice for
drug-dosing decisions in reduced renal function. If such
a recommendation were made, the implementation
phase would involve considerable time, cost, and effort,
which need to be balanced against the likely benefits.

Nwamaka Eneanya: Cystatin C is not readily available
and also has not been standardized across many clinical
laboratories in the United States. Consequently, clinicians
may not feel proficient in ordering or interpreting cysta-
tin C results. Implementation of this test may also take
time, which could result in wide variability in how kidney
function is assessed and how kidney disease is managed.
However, I strongly advocate for health policies and clini-
cal practice guidelines that improve widespread access to
cystatin C, given the enormous health equity concerns
that are associated with creatinine eGFR equations.

John C. Lieske: Currently, at Mayo Clinic, we offer
rapid-turnaround in-house cystatin C testing in adults
combined with eGEFR reporting using the CKD-EPI cys-
tatin C equation. Turnaround time is comparable to se-
rum creatinine. Our inpatient and outpatient practices
find this test helpful for managing multiple clinical sce-
narios as an independent biomarker of GFR. Clinicians
must always interpret discrepant results between creati-
nine- and cystatin C-based eGFR in light of clinical fac-
tors that can bias one biomarker vs the other. Given that
cystatin C is analyzed using an immunoturbidometric as-
say run on a standard chemistry autoanalyzer, from a lab-
oratory perspective, we do not find it a more difficult
test to maintain than most other tests we offer. In the
United States, the biggest barrier to more widespread use
of cystatin C is that many laboratories do not offer it as a
rapid-turnaround test, and thus implementing it into
clinical practice becomes more challenging. In my opin-
ion, all nephrologists should ask their local laboratories
to offer cystatin C in support of their clinical practice.

Clinical Chemistry 67:4 (2021) 589

202 udy 60 U0 1s9nB AG 80G8S |L9/G8S/b/ 2 9/2IDIHE/WSYIUIID/W0D dNO"OlWapeoe)/:SAY WO} POPEOJUMOQ



Vivek Jha: Moving away from serum creatinine-based
GFR estimation is not practical for most of the develop-
ing world, except in specialized settings. Any new
marker, including cystatin C, will first need to be tested
for accuracy in diverse populations around the world.
Next, there would be huge challenges in getting the test
laboratories to replace the existing hardware to incorpo-
rate new technology in resource-poor countries (espe-
cially in primary care settings). Second, the new test is
likely to be substantially more expensive than creatinine
tests, and the opportunity costs from the gains made in
accuracy in terms of change in clinical practice are hard
to justify.

What action do you recommend clinical laboratories
and clinicians take to improve their reporting,
interpretation, and communication of eGFR values?

Andrew S. Levey: One of the great accomplishments of
the collaboration between clinical laboratory and ne-
phrology specialists is the standardization of measure-
ment procedures and reporting for creatinine, cystatin
C, and estimated GFR, which [form] the basis for the
KDIGO guideline recommendations. Clinical laborato-
ries should follow KDIGO recommendations for mea-
surement and reporting, specifically, use of standardized
assays for creatinine and cystatin C and reporting eGFR
using the CKD-EPI equations. Clinicians should also
follow the KDIGO guidelines for GFR evaluation, spe-
cifically, using eGFRcr as the initial test; understanding
the accuracy of eGFRer and recognizing causes for inac-
curacy (under the best of circumstances, 15%-20% of
eGFRs are likely to differ by >30% from measured
GFR); and using confirmatory tests in clinical settings
in which more accurate assessment of GFR will affect
clinical decision-making (confirmatory tests include
eGFRcys, eGFRcer-cys, measured creatinine clearance
using a timed urine collection, or measured GFR using
an exogenous filtration marker). When there is uncer-
tainty whether or not eGFRer is sufficiently accurate for
clinical-decision making or how to interpret eGFR, we
recommend consultation with a nephrologist.

Graham Jones: An e¢GFR result is only one of the
aspects of diagnosing and staging chronic kidney disease.
The addition of supportive comments to note the pres-
ence of the change over time (e.g., >3 months, making
a diagnosis of CKD) and including reference to any uri-
nary albumin creatinine ratio result to allow CKD stag-
ing could improve understanding of the results.

Nwamaka Eneanya: Clinical laboratories should review

their reporting structures and ensure the same equation is
used to report eGFR across their affiliated institutions.
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Clinical laboratories should also not automatically adjust
eGFR values based on race. To promote personalized
medicine, clinicians should transparently discuss trends in
eGFR values as well as the limitations of eGFR equations
with their patients and use these discussions to guide refer-
ral, medication dosing, and other management decisions.

John C. Lieske: Much progress has been made over the
past 20 years standardizing serum creatinine measurement
and eGFR reporting. Overall, these combined efforts by
the laboratory and nephrology communities have greatly
improved our ability to diagnose and monitor kidney
function across medical centers and, indeed, across the
world. That being said, all processes and systems can be
improved, and at this point, it seems appropriate to reas-
sess our previous assumptions, based on good science,
that including a race term significantly improves the as-
sessment of kidney function and, ultimately, patient man-
agement. On the other hand, simply eliminating the race
term without carefully considering the resulting intended
and unintended consequences could create more harm
than good. Thus, it seems prudent to take a careful look
at all options and proceed as a national laboratory com-
munity once the task force recommendations come out in
the next months, in order to preserve the great advances
that have been made to date. Chronic kidney disease
remains underdiagnosed and undertreated and affects mi-
nority communities disproportionately. We do not want
to make those issues worse rather than better.

Vivek Jha: For resource-limited settings (e.g., existing in
large parts of India), it is important that laboratories stan-
dardize the creatinine assay technology, use the KDIGO
recommended equation to report ¢GFR, and mention
the assay methodology as well as the equation used. Next,
we need to contextualize how clinicians should use eGFR
values. In most cases, clinical practice does not change
based on a single eGFR value unless grossly abnormal. It
is eGFR trend over time that informs the impact of kid-
ney function on health, permitting the clinician to assess
and communicate long-term risk to the patient and plan
management. For clinical practice, it is important to em-
phasize reducing reliance on a single value (no matter
how accurate) for care of a usual patient with kidney dis-
ease but to focus on trends. Clinicians should clearly
communicate the uncertainties of the existing equation
and emphasize the value of serial testing for clinical
decision-making. Any equation, applied consistently, will
allow evaluation of trends. GFR should be measured
where accuracy is critical—for example, in evaluating a
kidney donor with borderline eGFR values. Finally, re-
search should continue on finding a race-neutral marker
and developing affordable assay technologies that increase
the likelihood of uptake in resource-poor regions.
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Given the lessons learned here, are there other areas
of laboratory medicine that would benefit from a
similar review of the validity of the use of race in
clinical decision-making?

Andrew S. Levey: Race is frequently used in algorithms
in clinical practice. We would suggest development of
general principles for use of race in diagnostic and prog-
nostic algorithms, as well as reevaluation of current algo-
rithms to ensure that current practices are consistent
with general principles. Clinical laboratory specialists
should be participating in both efforts.

Graham Jones: The issue has raised the question of
whether race does play a role in performing and inter-
preting laboratory tests. While there is awareness of
some analytes that may be different based on race—for
example, creatine kinase and prostate-specific antigen—
these differences have generally not been systematically
explored for different analytes in different races. Before
commencing any such investigation, important ques-
tions about the definitions of race to be used, the differ-
ent inputs of “nature vs nurture,” likely mechanisms of
differences should be carefully considered. I suspect that
these difficulties make appropriate and comprehensive
investigation of racial effects highly difficult.

The use of race as a differentiator in the MDRD and,
later, the CKD-EPI equations has led to important re-
search to try and identify whether changes in GFR esti-
mating equations are needed in other races or, more
usually, in countries with a racial makeup different from
that included in the CKD-EPI study. This is appropriate
with a country or region secking the most appropriate
equation for the majority of their population, but it should
be recognized that the results may not be transferable to
populations in other countries. On a historical note, it is
interesting that the Cockeroft and Gault equation has
been used in many locations and many populations despite
being based on the limited data set of 249 Canadians from
1976 and remains recommended for some purposes de-
spite changes in creatinine assays since that time.

Nwamaka Eneanya: Other disciplines of medicine that
automatically adjust clinical algorithms for race should
carefully review the evidence that has contributed to the
development and perpetuation of race-based medicine and
associated health inequities. These include race-adjusted
pulmonary function tests and a number of cardiovascular,
obstetric, urology, oncology, and endocrinology risk scores
that guide disease screening and management. Clinical
algorithms that are not supported by robust evidence and/
or cause harm to marginalized patient populations should
not be used in practice.

John C. Lieske: The issues regarding the inclusion of a
race factor in the eGFR equations are perhaps somewhat
unique among the many medical calculators that have
recently received attention. In the case of eGFR, demo-
graphics are being used to predict a measured variable
GFR. In many other cases, the outcome of the calcula-
tor is a clinical one (e.g., risk of mortality), and race may
be serving as a proxy for other underlying factors.
Ultimately, the medical community will need to deter-
mine whether or not the improved accuracy of an eGFR
obtained by including a race factor is clinically meaning-
ful or if other alternative methods can be developed to
avoid using it altogether.

Vivek Jha: I am not aware of any other widely used rou-
tine laboratory test that uses a racial coefficient. The US
version of the Fracture Risk Assessment Tool for osteo-
porosis and the pooled cohort equation used for quanti-
tative  atherosclerotic  cardiovascular  disease  risk
assessment use ethnicity-specific factors. These risk
equations would benefit from a review of their perfor-
mance in a global context to enable meaningful use in
multiethnic populations.

Nonstandard Abbreviations: GFR, glomerular filtration rate; eGFR,
estimated glomerular filtration rate; MDRD, Modification of Diet in
Renal Disease; CKD-EPI, Chronic Kidney Disease Epidemiology
Collaboration; KDIGO, Kidney Disease Improving Global
Outcomes; eGFRer, estimated glomerular filtration rate from creati-
nine; eGFRcys, estimated glomerular filtration rate from cystatin G;
eGFRcr-cys, estimated glomerular filtration rate from creatinine and
cystatin C; NKF, National Kidney Foundation; ASN, American
Society of Nephrology.
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