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ABSTRACT
Background In response to a national call for re-evaluation of the use of race in clini-
cal algorithms, the National Kidney Foundation (NKF) and the American Society of
Nephrology (ASN) established a Task Force to reassess inclusion of race in the esti-
mation of GFR in the United States and its implications for diagnosis and manage-
ment of patients with, or at risk for, kidney diseases.

Process &Deliberations TheTask Forceorganized its activities over 10months inphases
to (1) clarify the problem and evidence regarding eGFR equations in the United States
(described previously in an interim report), and, in this final report, (2) evaluate approaches
to address use of race in GFR estimation, and (3) provide recommendations.We identified
26 approaches for the estimation of GFR that did or did not consider race and narrowed
our focus, by consensus, to five of those approaches. We holistically evaluated each
approach considering six attributes: assay availability and standardization; implementation;
population diversity in equation development; performance compared with measured
GFR; consequences to clinical care, population tracking, and research; and patient cen-
teredness. To arrive at a unifying approach to estimate GFR, we integrated information
and evidence from many sources in assessing strengths and weaknesses in attributes for
each approach, recognizing the number of Black andnon-Black adults affected.

Recommendations (1) For US adults (.85% of whom have normal kidney function), we
recommend immediate implementation of the CKD-EPI creatinine equation refit without
the race variable in all laboratories in the United States because it does not include race
in the calculation and reporting, included diversity in its development, is immediately
available to all laboratories in the United States, and has acceptable performance char-
acteristics and potential consequences that do not disproportionately affect any one
group of individuals. (2) We recommend national efforts to facilitate increased, routine,
and timely use of cystatin C, especially to confirm eGFR in adults who are at risk for or
have CKD, because combining filtration markers (creatinine and cystatin C) is more accu-
rate and would support better clinical decisions than either marker alone. If ongoing evi-
dence supports acceptable performance, the CKD-EPI eGFR–cystatin C (eGFRcys) and
eGFR creatinine–cystatin C (eGFRcr-cys_R) refit without the race variables should be
adopted to provide another first-line test, in addition to confirmatory testing. (3)
Research on GFR estimation with new endogenous filtration markers and on interven-
tions to eliminate race and ethnic disparities should be encouraged and funded. An
investment in science is needed for newer approaches that generate accurate, unbiased,
and precise GFR measurement and estimation without the inclusion of race, and that
promote health equity and do not generate disparate care.

Implementation This unified approach, without specification of race, should be
adopted across the United States. High-priority and multistakeholder efforts should
implement this solution.
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On July 2, 2020 the National Kidney
Foundation (NKF) and the American
Society of Nephrology (ASN)
announced they would establish a Task
Force to reassess the inclusion of race in
the estimation of GFR in the United
States and its implications for diagnosis
and management of patients with, or at
risk for, kidney diseases. The rationale
for the Task Force includes the
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following: race is a social and not a bio-
logic construct, the problematic nature
of applying race to clinical algorithms,
and the need to advance health equity
and social justice. These factors have
been described.1 The Task Force orga-
nized its activities in three phases: (1)
clarify the problem and evidence regard-
ing eGFR equations in the United States,
(2) evaluate approaches to address the
use of race in GFR estimation, and (3)
provide recommendations.1 The Task
Force published an interim report that
detailed phase 1, described the nearly
50-year evolution of estimating equa-
tions, and included scientific evidence
and values held by members.1 In this
final report, we outline a path forward
in GFR estimation that integrates filtra-
tion marker/assay availability and stan-
dardization, implementation challenges,
equation derivation population diver-
sity, equation performance, avoidance of
foreseeable adverse clinical consequen-
ces, and patient centeredness. In align-
ment with the NKF and ASN, the Task
Force unanimously agreed that race
should be removed from estimating
equation calculation and reporting.
Thus, the Task Force used a compre-
hensive process of evidence ascertain-
ment to identify the most patient-
centered solution that did not include
race (Figure 1).

INFORMATION AND EVIDENCE
SOURCES (PHASE 1 AND 2)

The Task Force sought to have an inclu-
sive, comprehensive, and in-depth pro-
cess that, after establishment of the Task
Force, took 10 months (September 2020
to June 2021). This final report describes
the multiple sources (expert testimony;
new social and scientific evidence; oral
testimonies from patients, providers,
and trainees; and community feedback
on the interim report) used to gather
information, describes the information
assembled on 26 approaches and evalu-
ates their attributes, and explains how
we integrated this information into a
unifying solution.

Scientific Evidence
The Task Force conducted .40 sessions
to assemble and review the data and evi-
dence, including extensive expert testi-
mony. In the 16 sessions that heard tes-
timony, covering a broad range of
related topics, 97 experts presented a
diversity of views, representing 21 US
states and seven other countries.1

The Task Force constructed state-
ments of evidence and value, established
criteria to evaluate approaches (in the
interim report), and identified 26 poten-
tial approaches for GFR estimation that
were available or in development, with
an option to combine approaches
according to clinical indication (Table 1,
Supplemental Table 2). The Task Force
gathered additional community input in
recognition of differing views, and infor-
mation regarding nascent science.

Community Input
The Task Force sought input from the
community at large regarding the effect
of particular approaches on clinical out-
comes and health equity, through writ-
ten and oral testimony, in separate web-
based forums for (1) students and train-
ees; (2) clinicians, scientists, and other
allied health professionals; and (3)
patients, family members, and other
public stakeholders (450 individuals
from 18 states and three countries). The
testimony addressed the limitations of
GFR-estimating equations and the
importance of considering the potential
role of including race in eGFR equations
in perpetuating or preventing health
care disparities. Trainees, patients, and
health care professionals were unified in
their desire to promote equity in health
and health care delivery.

New Science Input
The Task Force called for research from
the scientific community on innovative
solutions in estimating equations and in
assessing kidney function. Sixteen inves-
tigators, nationally and globally, pro-
vided new information on kidney func-
tion measurement, accuracy of
estimating equations, and biomarkers
without a race variable (Supplemental

Table 1). National Institutes of Health
(NIH) program leaders also provided
commentary.

PROCESS FOR EVALUATION OF
APPROACHES (PHASE 2)

A solution based upon the possible
identified approaches would ideally pro-
mote racial equity and have the previ-
ously noted desirable attributes (Figure
1). Task Force members divided into
attribute-defined subgroups, on the
basis of their expertise, to examine in
detail how each of the 26 eGFR
approaches aligned with each desired
attribute (Table 1). Each attribute sub-
group presented its findings over several
weeks to the entire Task Force for
review and discussion.

After review and discussion of each
attribute independently, it was clear to
the Task Force that not all approaches
were viable in the short or intermediate
time frame, and that the consequences
for decision making and racial dispar-
ities in general medical care, medication
use, nephrology care, and clinical trial
eligibility and recruitment for some

Significance Statement

A Task Force from the National Kidney
Foundation and American Society of
Nephrology developed recommenda-
tions for reassessing inclusion of race in
the estimation of GFR in the United
States. The Task Force recommends
immediate implementation of the
Chronic Kidney Disease Epidemiology
Collaboration creatinine equation refit
without the race variable in all laborato-
ries because the calculation does not
include race, it included diversity in its
development, its potential adverse con-
sequences do not disproportionately
affect any one group, and it is immedi-
ately available to all laboratories. A sec-
ond recommendation calls for national
efforts to facilitate increased, routine,
and timely use of cystatin C, especially
to confirm eGFR in adults for clinical
decision making. A third recommenda-
tion encourages research on GFR estima-
tion with new endogenous filtration
markers and interventions to eliminate
racial and ethnic disparities.
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approaches were complex. The Task
Force recognized that attributes can be
inter-related and influence each other. As
such, the Task Force eliminated, by con-
sensus, some of the 26 approaches from
further consideration. The decisions were
not made on the basis of any single iden-
tified limitation but considered multiple
independently identified difficulties,
including the use of race in equation cal-
culations or in reporting (Table 1). For
example, equations that include novel fil-
tration markers would be less likely to
have standardized assays across laborato-
ries and less likely to be available on mul-
tiplex analyzers in all laboratories, lead-
ing to challenges in implementation by
most clinical laboratories. This, in turn,
would diminish uptake of such an
approach, including for population track-
ing. The Task Force selected five
approaches after extensive discussion of
inter-relationships and paying attention

to projected time frames to overcome
any perceived limitation. However, the
Task Force did review information on all
26 approaches for completeness. Leaders
in the NKF and ASN with expertise in
health equity, health care justice, quality
of patient care, research, policy, and
advocacy reviewed the final recommen-
dations of the Task Force.

Attribute Considerations
Attribute information on the five
selected approaches are shown in Tables
1–6 and Figures 2–3, and for all
approaches in Supplemental Tables 3–7.

1. Filtration Marker Assay Availability,
Standardization, and High-Throughput
Analyzer Capability
All approaches were evaluated for char-
acteristics of the filtration marker assays
according to availability in laboratories,

of reference standards, and of high-
throughput analyzers (Table 2,
Supplemental Table 3). Creatinine is
standardized, widely available on high-
throughput analyzers, and one of the
most common laboratory tests per-
formed in the United States. Thus, all
approaches based solely on creatinine
would not encounter barriers regarding
the assay for measurement. Cystatin C is
available only in some laboratories,
reagents are available for some high-
throughput analyzers, and standardiza-
tion is available. Therefore, cystatin C is
an unfeasible assay to replace current
eGFR reporting methods for immediate
implementation in all laboratories. Fur-
thermore, adding cystatin C to the com-
monly ordered basic and comprehensive
metabolic panels would require changes
in Current Procedural Terminology
(CPT) diagnostic codes used for reim-
bursement because of its higher cost.

Experts

Trainee forum

Evidence

Unifying
approach

Performance compared
to measured GFR

Interim report
feedback

Provider forum

Emerging
research

Patient forum

Task force deliberations

Consequences
• Clinical decisions

• Medication initiation,
discontinuation and dosing

• Clinical trial eligibility and recruitment
• Population tracking

Patient centeredness
Equation derivation
population diversity

Implementation by
laboratories and

in clinical practice

Assay availability, standardization
and high throughput analyzer capability

Figure 1. Process and input to create a unifying approach to GFR estimation was comprehensive. Sources (blue arrows) used to
identify and evaluate attributes (boxes) of 26 approaches. Each source provided information about multiple topics: equity and dispar-
ities; race and racism; GFR measurement, estimation, and equation performance; laboratory standardization; consequences; patient
perspectives; and new science. Information was integrated by the Task Force in its considerations of the attributes during delibera-
tions to arrive at a unifying approach.
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b-Trace protein assays are available only
in research laboratories and standard-
ized methods are not currently available
for either b-trace protein nor b2-micro-
globulin assays.

2. Implementation by Laboratories and
in Clinical Practice
Several of the alternative approaches
would pose challenges to implementa-
tion by laboratories because they include
information not readily or currently
accessible to laboratories, such as height
and weight (Table 1, approaches
CG_Clcr and CKD-EPI_R_HW), or
proportion of Black individuals living in
any one community (approaches CKD-
EPIcr_blend and CKD-EPIcr-
cys_blend). Additionally, coefficients
such as the Q factor, which corresponds
to healthy population age and is sex
matched, and specific average for a
serum concentration (i.e., serum creati-
nine or serum cystatin C) in any given
region—as described in approaches
FAScr, EKFCcr, and FAScr-cys—would
pose additional challenges.

Other approaches would challenge
practical implementation because infor-
mation is limited on the eGFR value

reported (e.g., approach MDRDcr does
not allow reporting eGFR values that are
.60 ml/min per 1.73 m2). The Cock-
croft and Gault equation (approach
CG_Clcr) cannot be expressed for stan-
dardized creatinine values. Approaches
that report two values would require
health care providers to make individual
decisions on suitability of an eGFR
approach for their patients. Deciding on
which value to use, or falsely presuming
that a true value always is somewhere in
between estimates (approaches CKD-
EPIcr_MM, CKD-EPIcr_H/L, CKD-
EPIcr-cys_MM, CKD-EPIcr-cys_H/L),
can introduce subjectivity and biases in
either direction that may unnecessarily
complicate clinical practice and may
lead to the wrong conclusion that the
true GFR value falls between the two
values, confusing some clinicians and
leading to variation in eGFR values
across clinical settings.2,3 Of the 12
approaches that included race, nine
included race in calculation of GFR, but
adjusted reporting of the results to
exclude race. There is no evidentiary
basis for keeping a race coefficient in the
eGFR calculation and renaming the two
eGFR values (approach CKD-

EPIcr_MM, CKD-EPIcr_H/L, CKD-
EPIcr-cys_MM, and CKD-EPIcr-cys_H/
L), nor for any approaches with changes
in reporting, because these are semantic
label changes that may not mitigate the
bias that using race in computation
introduces.

3. Diversity in Characteristics of Equa-
tion Derivation Populations
To better understand the factors that
drive kidney function estimation, there
needs to be diversity in the populations
used to develop the relevant equations.
Individual studies used in development
of GFR-estimating equations varied in
representation by age, sex, race, ethnic-
ity, geography, and in presence of, and
risk factors for, kidney disease. Further-
more, variables, such as social determi-
nants of health (e.g., income, education),
hypothesized to contribute to the rela-
tionship between race and filtration
markers were not consistently
reported.4,5

The Task Force focused on identify-
ing a solution that addresses the diver-
sity of the US population. The majority
of approaches that were developed with
US cohorts were inclusive of Black

Table 2. Attribute 1–4 summary: Filtration marker assay, implementation challenges, equation marker, performance com-
pared with mGFR assay

Approaches

Attribute

1. Assay 2. Implementation 3. Equation
Derivation
Population
Diversity

4. Performance in
External

Validation for
Black Adultsa

Availability Standardized
High-Vol

Throughput
Laboratories

Clinical
practice

Bias
Differential

Bias
Accuracy

1. CKD-EPIcr W Y Y In current use RACDG Reference

5. CKD-EPI_NB W Y Y CR NP RACDG ## ### ND
12. CKD-EPIcr_R W Y Y CE NP RACDG ND* ### ND
17. CKD-EPIcr-cys_NB S Y N NF NP RACDG ND* # "
20. CKD-EPIcr-cys_R S Y N CE, NF NP RACDG " # "
23. CKD-EPIcys S Y N NC, NF NP RACDG " ND ND
See Supplemental Tables 3 and 4 for all approaches. Vol, volume; W, widespread; Y, yes; R, race groups; A, age; C, CKD status; D, diabetes; G, gender; CR, change
to reporting only; NP, no problems anticipated; ND, no difference (see footnote below); CE, change to equation; S, specialized laboratories; N, no; NF, new filtration
marker.
aND indicates there was no difference in performance compared with approach 1 (CKD-EPIcr), as indicated by nonoverlapping confidence intervals for performance.
We evaluated the absolute magnitude of the bias. If the direction of the bias changed but the absolute magnitude was the same, this is indicated with an asterisk (*).
If a difference was observed, then the magnitude of the bias or inaccuracy is indicated by the number of arrows. Down arrow indicates worse performance and up
arrow indicates better performance compared with approach CKD-EPIcr. For details, see Supplemental Appendix 1 and Supplemental Tables 3B and 4. For bias,
small, medium, and large are defined as the median difference between mGFR and eGFR of 0 to65,65 to610, and more than610 ml/min per 1.73 m2. For
differential bias, small, medium, and large are defined as difference in bias between Black and non-Black individuals of,2.5, 2.6–5, and.5 ml/min per 1.73 m2. For
accuracy, small, medium, and large is indicated as percentage of estimates.30% of mGFR (12P30) of 10%, 10%–20%, and.20%. See Supplemental Tables 3A for
other approaches.
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individuals (except approach CG_Clcr),
although the proportion of Black and
non-Black individuals within these
cohorts varied greatly and did not nec-
essarily mirror US population census
statistics of 13% Black individuals. For
example, among the 1628 Modification
of Diet in Renal Disease (MDRD) equa-
tion (MDRDcr) study participants, 12%
were Black, whereas 31% of participants
across the ten studies within the
Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) study devel-
opmental and internal validation
cohorts were identified as Black.6,7 The
Cockcroft and Gault creatinine clear-
ance equation was originally developed
in only White men, and the majority of
GFR-estimating equations derived in
European cohorts did not specify
whether Black individuals were
included, or specifically excluded Black
participants, in equation development
or internal validation (approaches
CG_Clcr, FAScr, EKFCcr, LMcr, FAScr-
cys, FAScys, and CAPAcys).8 Other
racial and ethnic minority groups (e.g.,
Asian, Hispanic/Latinx, Native Ameri-
can, and Pacific Islander groups) are
also under-represented in eGFR
research. Similar considerations may be
needed to identify suitable approaches
for non-US populations.

All studies showed both age (adults
between the ages of 18–65 years) and
sex diversity among the populations
used to develop the equations. A num-
ber of approaches did not report suffi-
cient data to suggest comparable popu-
lation diversity with regard to body
composition, the presence of kidney dis-
ease, and/or the presence of risk factors
for kidney disease development, includ-
ing diabetes and hypertension
(approaches MDRDcr, CG_Clcr, FAScr,
EKFCcr, LMcr, FAScr-cys, CKD-EPIcys,
and FAScys).

A total of 12 out of 26 approaches
included race as a variable in equation
calculation or reporting. Of the 12
approaches that did not include race as
a variable, seven were not developed in
a population that included Black indi-
viduals (approaches CG_Clcr, FAScr,
EKFCcr, LMcr, FAScr-cys, FAScys, and

CAPAcys). Six approaches were devel-
oped in a diverse population where race
was not explicit (with two where race
was in the calculation but not in report-
ing: CKD-EPIcr_NB and CKD-EPIcr-
cys_NB) and, of those, the Task Force
selected five approaches for further
in-depth review (approach CKD-
EPI_3M was not selected).

4. Performance in External Validation
(Bias, Precision, and Accuracy)
To uniformly compare each approach’s
performance in external validation with
regard to statistical bias, precision, and
accuracy, we used a single dataset that
represented Black and non-Black indi-
viduals and that was not used to develop
any of the approaches being considered
(Supplemental Table 4). Bias is defined
as the median difference between mea-
sured GFR (mGFR) and eGFR. Preci-
sion is defined as the interquartile range
of the difference of mGFR minus eGFR.
Accuracy is defined as the percentage of
estimates .30% of mGFR (12P30), with
12P30 reflecting clinically relevant, large
errors. We evaluated equations by the
size of the difference compared either
with mGFR or to the reference equation,
CKD-EPI equation in which eGFR is
computed using creatinine (approach 1),
but only considered equations to have
substantially different performance if
confidence intervals around the mean
estimate did not overlap. (For additional
details, see Supplemental Appendixes
1–3.)

Supplemental Table 4 shows the bias
and accuracy for all of the approaches;
Table 2 and Figure 2 shows these factors
in the selected approaches. We found
that, for the creatinine-only approaches,
relative to CKD-EPIcr, three had poor
performance in bias and/or accuracy
(approaches CKD-EPIcr_B, CG_Clcr,
and LMcr), and five approaches had
intermediate performance in either bias
or accuracy (approaches CKD-EPIcr,
CKD-EPIcr_NB, CKD-EPIcr_B, FAScr,
EKFCcr, CKD-EPIcr_R). For equations
that included two or more filtration
markers, all approaches had good
(approaches CKD-EPIcr-cys_NB, CKD-
EPI_4M) or intermediate performance

(approaches CKD-EPIcr-cys_B, FAScr-
cys), and none had poor performance.
Approaches CKD-EPIcr-cys, CKD-
EPIcr-cys_NB, and FAScr-cys all
showed improved accuracy relative to
approach CKD-EPIcr. Cystatin-alone
approaches (CKD-EPIcys, CAPAcys,
and FAScys) demonstrated less differen-
tial bias between race groups, but accu-
racy is not improved and inaccuracy
may be larger.

5. Potential Consequences
An accurate, nonracially biased, feasible,
and cost-effective assessment of GFR is
fundamental for individual clinical deci-
sion making in general medical care and
in nephrology care. Such assessment is
also essential in defining criteria for par-
ticipation in clinical research and for
tracking the population burden of kid-
ney disease and associated health care
delivery. Refining an ideal estimating
equation will require research on long-
term consequences, as has been done in
previous disparities work, and was not
available for this assessment.

Compared with White patients, Black
patients have worse outcomes with
respect to BP control, timely nephrology
referral, fistula placement before hemo-
dialysis initiation, waitlisting for kidney
transplantation, and receiving a trans-
plant. These disparities were docu-
mented before the first use of race in
eGFR equations and persist.9–13 Cur-
rently, Black patients also are less likely
to receive cardiac catherization, medica-
tions such as metformin and sodium-
glucose cotransporter–2 inhibitors
(SGLT-2is), adequate doses of pain and
cancer medication, and be included in
clinical trials.14–21 eGFR reporting influ-
ences such clinical decisions. Keeping in
mind currently available markers and
existing research, the Task Force consid-
ered whether approaches would benefit
or harm patients and effectually reduce,
create, or worsen disparities such as
these.

Clinical Decision Making.
The potential consequences for clini-

cal decision making were organized into
general medical care (including
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medication initiation, discontinuation,
and dosing) and nephrology care
(Tables 3–5). Most research studies to
date that have evaluated these conse-
quences are national or single institu-
tional simulations of alternative
approaches, compared with approach
CKD-EPIcr, that estimate the number
of Black adults potentially affected by
shifting eGFR across thresholds com-
monly used for clinical decision making.
These simulations, although not mea-
suring actual clinical practice with an
eGFR approach change (for which clini-
cian, patient, and health system behav-
ior play a role), provide valuable data
for evaluating potential consequences.
We considered these simulations when
evaluating the potential effect on patient
populations from changing the current
recommended eGFR approach 1, which
includes the race variable, to other
approaches (Figure 3, Table 3).22–28

Most of the comparisons are between
approaches CKD-EPIcr and CKD-
EPIcr_NB; with a few with approach
CKD-EPIcys; and one study compared
CKD-EPIcr_NB, CKD-EPIcr_R, CKD-
EPIcr-cys_NB, CKD-EPIcr-cys_R, and
CKD-EPIcys. Tables 3–5 show these
data. (Supplemental Tables 5–7 show
data for all approaches.) For some
approaches, it was not possible to evalu-
ate and compare consequences due to
unavailability of data to the Task Force.

For each approach, we also exam-
ined how medication use and dosing
might change from approach CKD-
EPIcr on the basis of bias and accuracy
compared with mGFR. We also con-
sidered differential bias compared
with reference approach CKD-EPIcr
in examining the potential implica-
tions for both Black and non-Black
adults, an important undertaking to
examine potential systematic differ-
ences that could lead to disparities in
health and health care. Finally, we con-
sidered the drawbacks of using race to
guide clinical decision making, includ-
ing the potential perpetuation of
implicit and explicit bias.

Overall, the effect on clinical deci-
sions differs at high versus lower eGFR;
more Black adults will be affected for

clinical decisions that occur at higher
eGFR thresholds (e.g., kidney donor
candidate evaluation, eGFR threshold
$90 ml/min per 1.73 m2) compared
with lower eGFR thresholds (e.g., trans-
plant referral, eGFR threshold ,20 ml/
min per 1.73 m2) (Figure 3). Thus, the
number of Black adults that would be
affected by using alternative approaches
for meeting a clinical decision threshold
is greatest for kidney donor candidate
evaluation decisions, CKD screening or
detection, and risk prediction; interme-
diate for medication considerations,
kidney disease education, nephrology
referral, and radiographic diagnostic
assessment (e.g., cardiac catheterization);
and smallest for vascular access referral,
initiation of dialysis, and transplant
referral (Tables 3–5).22–25

General Medical and Nephrology Care.
For CKD screening, approach CKD-

EPIcr_NB could increase the number of
Black adults meeting a threshold by 16%
to .100% (local versus national studies)
and the number of Black adults meeting
eGFR ,30 ml/min per 1.73 m2 by up to
52%, with potential benefit or harm
resulting from an increased diagnosis or
overdiagnosis, respectively. Approach
CKD-EPIcr_NB could change the num-
ber of Black adults meeting a threshold
by 102% or 9%, with attendant harms of
eliminating potential kidney donors in
screening or by risk prediction, respec-
tively (Table 5). Approach CKD-
EPIcr_NB could increase by 29%–52%
the number of Black adults being eligible
for Medicare’s medical nutrition or kid-
ney disease education benefit, vascular
access referral, or transplant referral.
The larger differential bias between race
groups using approach CKD-EPIcr_NB
compared with approach CKD-EPIcr
would lead to systematic difference
between groups in these decisions. This
approach overpredicted risk of kidney
failure in Black individuals using exist-
ing kidney failure risk models and
potentially obscured previously docu-
mented disparities.

Approach CKD-EPIcr_R without the
race variable would have less change on
the reported eGFR value from approach

CKD-EPIcr, as compared with the
change with the use of approach CKD-
EPIcr_NB. This may lead to attenuated
effects on clinical decisions and risks for
Black adults, as might be seen with
approach CKD-EPIcr_NB, but may also
have consequence for non-Black adults.
In addition, the differential bias is the
same as for approach CKD-EPIcr_NB,
thus also leading to concerns about sys-
tematic differences in care. Approaches
CKD-EPIcr-cys_NB and CKD-EPIcys
have greater accuracy than approaches
CKD-EPIcr_NB or CKD-EPIcr_R,
would yield less change in eGFR values
with less differential bias, and would
thus have attenuated effects on clinical
decisions and risk, and systematic differ-
ences in care. Approach CKD-EPIcys
exhibits no differential bias between
groups, but decreased accuracy com-
pared with all of the eGFRcr-cys
approaches. For Black individuals, eGFR
values are similar, leading to minimal
differences in decision making, with
approach CKD-EPIcys compared with
approach CKD-EPIcr. However, differ-
ences for non-Black individuals would
be greater, leading to potential effects on
care.

Medication Initiation, Discontinuation,
and Dosing.

Table 4 shows the effect on medica-
tion usage and dosing using the perfor-
mance data of mGFR and CKD-EPIcr
compared with eGFR approaches (Fig-
ure 2 and Supplemental Table 7). In
general, consistent with the expected
change in eGFR, there are more poten-
tial harms to non-Black adults for inap-
propriate drug continuation or overdos-
ing, and more harms to Black adults for
inappropriate drug discontinuation and
underdosing. Approaches CKD-EPIcr-
cys_NB and CKD-EPIcr-cys_R are
more accurate, with small differential
bias between Black and non-Black
adults. Thus, changes from the current
approach would be an improvement.

This overall summary does not
reflect the effect on specific populations.
For example, national data suggest that
approach CKD-EPIcr_NB would
increase CKD diagnosis in an estimated
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235,000 (one in 20) Black individuals
with type 2 diabetes, and could promote
initiation of medications to reduce CKD
progression.26 Most of these patients
meet eligibility for the same medications
under other clinical indications (one in
four for cardiovascular or nine in ten
for weight-loss indications) and, there-
fore, this change is far less likely than
estimated.26 Conversely, these data also
suggest approximately 40,000 Black
adults with type 2 diabetes might not
qualify for initiation of SGLT-2is, con-
tinued metformin use, or glucagon-like
peptide-1 receptor agonist therapy.26

Approaches CKD-EPIcr_R and CKD-
EPIcr-cys_R, however, may lead to less
CKD diagnosis and thus less consider-
ation for angiotensin-converting
enzyme inhibitors/angiotensin receptor
blockers, SGLT-2i, or glucagon-like pep-
tide-1 receptor agonist therapy in non-
Black individuals. Veterans Administra-
tion data also show that a large

percentage of Black individuals with
CKD using several common medica-
tions would be reclassified to a lower
eGFR, perhaps leading to dose reduction
or medication discontinuation.23

For patients with cancer, approach
CKD-EPIcr_NB would also increase the
number of Black individuals ineligible
for chemotherapy or those recom-
mended to receive less than a full dose
or a potentially less accurate dose adjust-
ment (by 61%–163%) for several chemo-
therapies, which may lead to decreased
survival.29 Consequently, Black individ-
uals may experience increased dispar-
ities because potentially lifesaving cancer
therapies may not be initiated or they
may be undertreated.29

Although approach CG_Clcr had
many challenges for widespread use for
kidney function reporting, it is com-
monly used for medication-related deci-
sion making (Supplemental Tables 4
and 6).30 Use of total body weight with

approach CG_Clcr results in moderate
overestimation of mGFR in Black and
non-Black individuals. Pharmacists use
approach CG_Clcr for many medication
dosing decisions by applying different
body weights (e.g., ideal, adjusted, total)
to improve equation performance across
the spectrum of patient weights.31

Individual patient kidney clearance
of medications correlates best with non-
indexed GFR.31,32 Application of this
individualized measure is especially
important for overweight or under-
weight patients where indexed eGFR
(ml/min per 1.73 m2) can differ from
non-indexed mGFR.33 This situation
may lead to increased risk of medication
underdosing in overweight or overdos-
ing in underweight patients. Compiled
data from nine studies with a diversity
of patients, with a limited spectrum of
BSA, showed that those in the highest
BSA group had an indexed eGFR that
was, on average, 19.7, 20.9, and 23 ml/

Table 4. Possible consequences of approaches for clinical decision making (attribute 5): Medication-related decision making

Approach Group

Drug Initiation
To Decrease

CKD
Progressiona

Inappropriate
Drug

Continuation and
Overdosing
(adverse

effects/toxicity)b,c

Inappropriate
Drug

Discontinuation
and Underdosing

(less
effective)d,e

Bias from
mGFR

Absolute
Difference

from Reference
(approach 1)

(ml/min
per 1.73 m2)

Accuracy
Compared

with Reference
(approach 1)

1. CKD-EPIcr Black Reference Overestimate: 3.7 Reference
Non-Black Overestimate: 0.5

5. CKD-EPIcr_NB Black "" – "" Underestimate: 7.1 10.8 NC
Non-Black NC NC NC Overestimate: 0.5 0 NC

12. CKD-EPIcr_R Black "" or NC – "" or NC Underestimate: 3.6 7.3 NC
Non-Black # " – Overestimate: 3.9 3.4 #

17. CKD-EPIcr-cys_NB Black " or NC – ""or NC Underestimate: 3.4 7.1 "
Non-Black NC NC NC Overestimate: 0.6 0.1 "

20. CKD-EPIcr-cys_R Black – – – Underestimate: 0.1 3.8 "
Non-Black # " – Overestimate: 2.9 2.4 "

23. CKD-EPIcys Black – – – Overestimate: 0.1 3.6 NC
Non-Black NC NC NC Underestimate: 0.6 1.1 NC

See Supplemental Table 6 for all approaches. Approaches are compared with approach CKD-EPIcr. Performance data compared with mGFR are shown in Figure 2
and Supplemental Table 7. Small bias as compared with mGFR and low differential bias between Black and non-Black individuals. Arrows, extent of over- or
underestimate of mGFR (and thus potential for benefits or harm for drug decision making); –, there was a change from approach CKD-EPIcr but alternative approach
does not increase potential for issue; NC, no change from approach CKD-EPIcr; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; GLP-1,
glucagon-like peptide-1.
aDrug initiation: Medications (e.g., ACE inhibitor, ARB, SGLT-2i, GLP-1 receptor agonist) more or less likely to be initiated for decreasing CKD progression and risk
of cardiovascular disease.
bMedications more likely to be continued when it is not appropriate (e.g., glyburide, metformin and bisphosphonates, and dulaglutide and dabigatran are
contraindicated when eGFR is,60,,30, and,15 ml/min per 1.73 m2, respectively).
cIncreased potential for overdosing (adverse effects/toxicity): Potential for overdosing leading to potential severe adverse effects or toxicities. For example,
chemotherapies (e.g., carboplatin, cisplatin, cytarabine, melphalan), anticoagulants (dabigatran, rivaroxaban), immunosuppressives/immunotherapies (e.g.,
methotrexate, lenalidomide).
dMedications more likely to be discontinued when it is not appropriate (e.g., metformin at eGFR,30 ml/min per 1.73 m2, SGLT-2 inhibitors at various eGFR
thresholds based on product label or practice guidelines, dabigatran at eGFR,15 ml/min per 1.73 m2).
eIncreased potential for underdosing (less effective): Potential for underdosing and decreased effectiveness for several chemotherapies, antibiotics, anticoagulants,
and many other medications.
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min per 1.73 m2 lower than nonindexed
mGFR for approaches CKD-EPIcr,
CKD-EPIcr-cys, and CKD-EPIcys,
respectively.33 They found a significant

trend for larger underestimation of
mGFR with both indexed and nonin-
dexed eGFR at higher BSAs, such that
the average indexed value was

consistently lower (further away from
nonindexed mGFR) than the average
nonindexed value, supporting the prac-
tice of deindexing GFR for medication

Table 6. Estimated consequences of approaches (attribute 5): Population surveillance

Population Tracking/Monitoring
What Potential Barriers Would Delay the

Process for Operationalizing the
Approach?

Estimated Time to Systematically
Address the Change across Data

Sources? (months or years)

Creatinine-based GFR equations

USRDS � Minimal effect because serum creatinine is
reported in CMS Form 2728

NA

IHS � Minimal effect because serum creatinine
and eGFR without race correction are
reported in the IHS Audit

NA

ICD/CPT codes data (e.g., from claims
[Medicare, Optum], or EHRs [CURE-CKD,
Kaiser])

� Lag in systematic revision and
implementation of laboratory protocols/
standards of care using the
recommended eGFR approach

� Lag in incorporating to the EHR/patient
record

� Potential inconsistency across the country
in staging patients and reporting as the
recommended eGFR equation is
operationalized

Months to years

Survey data (NHANES) � Minimal effect because serum creatinine is
reported

NA

Creatinine/cystatin-based GFR equations

USRDS � Lag in revising CMS 2728 Form
� Lag in systematic implementation across

multiple sources reporting to Medicare
(revising laboratory protocols/standards
of care using the recommended eGFR
equation, procuring reagents,
incorporating to the EHR/patient record)

� Potential inconsistency in reporting from
multiple data sources as the
recommended GFR equation is
operationalized

Months to years (depending on production
and costs to estimate cystatin C)

IHS � Lag in revising the IHS Audit form
� Lag in systematic implementation across

IHS

Months to years (depending on cystatin C
production and costs)

ICD/CPT codes data (e.g., from claims
[Medicare, Optum], or EHRs [CURE-CKD,
Kaiser])

� Lag in systematic implementation across
multiple data sources (revising laboratory
protocols/standards of care using the
recommended GFR approach, procuring
reagents, incorporating to the EHR/
patient record)

� Potential inconsistency in reporting from
multiple data sources as the
recommended GFR approach is
operationalized

Months to years (depending on cystatin C
production and costs)

Survey data (NHANES) � Lag in systematic implementation (revising
laboratory [e.g., NHANES Nephrology
Component] protocols, procuring
reagents)

� Lag in systematic programming for
reporting cystatin C and in preparing
survey analytic files

Years (depending on production and costs
to estimate cystatin C)

USRDS, United States Renal Data System; CMS, Centers for Medicare and Medicaid Services; NA, not applicable; IHS, Indian Health Service; HER, electronic health
record; CURE-CKD, Center for Kidney Disease Research, Education and Hope; NHANES, National Health and Nutrition Examination Survey.
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dosing. The average nonindexed mGFR
was 90.6 ml/min, but these data were
not stratified by race or GFR category.
Any eGFR approach that underesti-
mates mGFR has the potential to
amplify the underestimation observed in
patients who are overweight or obese
and—because obesity is rising among all
persons in the United States, with the
highest prevalence among Black adults,
particularly Black women—applying
indexed eGFR approaches that underes-
timates mGFR in Black adults who are
overweight and obese can potentially
exacerbate disparities in medication-
related dosing decisions.34,35

Clinical Trials and Research.
To assess the potential effect of the

eGFR equations under consideration on

clinical trial eligibility, enrollment,
adverse event reporting, and safety mon-
itoring, we evaluated two landmark tri-
als including “Black and non-Black”
participants across a range of eGFR val-
ues: the Systolic Blood Pressure Inter-
vention Trial (SPRINT) and the Cana-
gliflozin and Renal Events in Diabetes
with Established Nephropathy Clinical
Evaluation (CREDENCE) trial. SPRINT,
a trial that demonstrated significant car-
diovascular benefit with intensive BP
control, included both a general popula-
tion and CKD group in which CKD was
defined as an eGFR of 20–59 ml/min
per 1.73 m2 on the basis of the MDRD
equation.36 CREDENCE, a trial that
showed cardiovascular and renoprotec-
tion with canagliflozin in patients with
type 2 diabetes and CKD, included

patients with an eGFR range of 30–90
ml/min per 1.73 m2 on the basis of the
CKD-EPI equation.37

Using the creatinine-based equations
that would remove race and report high
muscle mass and low muscle mass or
high value and low value (approaches
CKD-EPIcr_MM and CKD-EPIcr_H/
L), trial inclusion and outcomes would
likely be similar, if not identical, to the
original equations used if higher values
are exclusively assigned to Black
patients, and introduce additional sub-
jectivity. Alternatively, if eGFR assign-
ment is based on muscle mass, which
was not assessed in these studies and, in
general, is poorly defined, the effect and
generalizability are unclear. Similar
issues would emerge with the replace-
ment of race with reporting these high/
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Figure 2. Performance of approaches CKD-EPIcr, CKD-EPIcr_NB, CKD-EPIcr_R, CKD-EPIcr-cys, CKD-EPIcr-cys_NB, CKD-EPIcr-
cys_R, and CKD-EPIcys compared was examined with mGFR for Black and non-Black adults. (Left six panels) Bias as shown as
median difference between mGFR and eGFR. Units are milliliters per minute per 1.73 m2. A positive number indicates underestimate
of mGFR and a negative number indicates overestimate of mGFR. Solid gray line is the line of identity. Dashed gray lines are drawn
at the median difference of 5 and 25 ml/min per 1.73 m2, which is defined as a small bias (shown in Table 2). (Right six panels)
Accuracy as shown as percentage of estimates .30% of mGFR (12P30). Dashed gray lines are drawn at 12P30 of 10%, which is the
definition of small inaccuracy (greatest accuracy), as shown in Table 2. For all panels, the left column shows results for Black adults
and the right column shows results as modified from Inker et al.38
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low parameters with the eGFRcr-cys
equation (approaches CKD-EPIcr-
cys_MM and CKD-EPIcr-cys_H/L).

In equations that use solely the Black
coefficient or the non-Black coefficient for
all study populations (approaches CKD-

EPIcr_NB, CKD-EPIcr_B, CKD-EPIcr-
cys_NB, and CKD-EPIcr-cys_B), there
would be proportional shifts in eGFR that
would mainly affect inclusion of popula-
tions at the defined trial cutoff margins.
For example, if the Black coefficient is

excluded, more Black participants would
be below the current lower end of the
eGFR cutoff and, therefore, would have
been excluded from the trials. However,
some candidates excluded due to low
eGFR might be replaced by candidates
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Figure 3. Estimated number of US Black and non-Black adults is larger at higher eGFR categories according to approaches
CKD-EPIcr, CKD-EPIcr_NB, CKD-EPIcr_R, CKD-EPIcr-cys, CKD-EPIcr-cys_NB, CKD-EPIcr-cys_R, and CKD-EPIcys. Using serum cre-
atinine or cystatin C, GFR was estimated from 4563 participants ($20 years) from the 1999–2000 and 2001–2002 cycles of National
Health and Nutrition Examination Surveys.29 Prevalence estimates for eGFR categories as shown were applied to the 2019 US estimate
of 246.6 million adults aged $20 years. Units of GFR are in milliliters per minute per 1.73 m2. Data are shown in Inker et al.38 Results
are consistent with Duggal et al.,22 Diao et al.,25 and Walther et al.26 for approach CKD-EPIcr_NB.38 For approach names, see Table 1.
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who were excluded due to eGFR above
the inclusion range because they would
now fall into the eligibility range of the tri-
als. Notably, in both studies, the subgroup
analyses suggest that these shifts in study
population would not have significantly
affected overall study outcomes. However,
in CREDENCE, there were more events
in those with lower eGFR and, for Black
participants, many of these trial outcomes
would have been lost with the exclusion
of those with newly calculated lower
eGFR, according to study investigators. A
similar pattern would be expected with
the use of eGFRcr-cys equations, although
these data comparisons are not available
to fully assess.

Although a blended eGFR equation
based on local or regional population
race/ethnicities is a novel idea, for mul-
tisite clinical trials, this strategy would
create challenges in implementation and
generalizability. Additionally, this
approach has the potential to lead to
confusion about eGFR among patients
and health care providers when eGFR
used for investigation may be different
from regional clinically based eGFR.
The blended equation using cystatin C
is likely to have similar implementation
issues and would need further investiga-
tion to understand its effect.

The effect of utilization of the Cauca-
sian, Asian, pediatric, and adult; full age
spectrum; European Kidney Function
Consortium; or Lund–Malm€o equations
(approaches FAScr, EKFCcr, LMcr,

FAScr-cys, FAScys, and CAPAcys) on
these two clinical trials is unclear given
the lack of inclusion of Black, and spe-
cifically US Black, populations in the
development of these equations.

The CKD-EPI equations refit without
race lead to minor shifts in eGFR for
Black and non-Black populations, which
would likely have a very small effect on
study involvement and a negligible effect
on study results (approach CKD-
EPIcr_R). The CKD-EPI equation refit
without race, but with height and weight
included, may be problematic given lack
of consistency in the ascertainment of
these anthropometric measures
(approach CKD-EPI_R_HW).

With the equations including cystatin
C (approaches CKD-EPIcr-cys, CKD-
EPIcr-cys_blend, and CKD-EPIcys), the
lack of direct comparisons in popula-
tions with current eGFR data limit our
ability to assess the effect on clinical tri-
als. However, eGFRcr-cys refit along
with newer equations using novel
markers (approaches CKD-EPIcr-cys_R,
CKD-EPI_4M, and CKD-EPI_3M) have
the potential to characterize GFR with-
out race modifiers in study populations,
but require further investigation to
assess their effect on clinical trials.

Population Surveillance.
To examine the potential effect any

one approach may have on population
surveillance of CKD and estimates of
CKD burden, we focused on

ramifications of reporting from the
United States Renal Data System, Indian
Health Service, the International Statisti-
cal Classification of Diseases and
Related Health Problems (ICD)/CPT
claims, survey data using National
Health and Nutrition Examination Sur-
vey, and electronic health record data
(e.g., Medicare; Optum; Center for Kid-
ney Disease Research, Education and
Hope; and Kaiser Permanente) (Table
6). We examined whether approach
changes would create barriers or delay
the implementation process and esti-
mated the time to systematically address
an approach change across data sources.

Population surveillance relies primar-
ily on existing testing modalities to iden-
tify people with CKD and, generally,
creatinine-based approaches would pose
minimal effects. Few potential barriers
would delay the process for operational-
izing a creatinine-based approach, and a
minimal time delay for consistency
across the country in staging patients
and reporting would only affect data
from ICD/CPT claims and electronic
health records. A number of barriers
delaying the implementation of
approaches that included cystatin C
were identified across all four metrics of
population surveillance (Table 6).

6. Patient Centeredness
Clinical algorithms, although seemingly
appropriate at the population level, may
require further consideration when

Table 7. Key questions for future research

Key Questions

1. What new endogenous filtration markers are not sensitive to social and demographic factors (e.g., race, ethnicity, sex)? How do they
perform with regard to accuracy, bias, and precision in estimating GFR in representative populations that include multiethnic and racial
groups across a spectrum of health, socioeconomic status, and geography?

2. For current (e.g., creatinine and cystatin C) and future endogenous filtration markers, what are the non-GFR determinants of their serum
concentration?

3. What are the performance characteristics (accuracy, bias, and precision) of cystatin C in more heterogeneous (e.g., hospitalized)
populations?

4. What is the effect of recommended approaches for estimation of GFR on all race and ethnic groups?
5. Are there sound new GFR approaches for real-time decision making (e.g., point of care)?
6. What are the criteria for, and consequences of, adding new filtration markers to the basic metabolic panel used in everyday inpatient

and outpatient clinical practice?
7. What is the relation of kidney drug clearance with nonindexed mGFR and indexed and nonindexed eGFR across GFR categories in

diverse populations, including the full spectrum of body size and composition?
8. What is the effect of using risk-based versus GFR threshold criteria for obtaining access to medical benefits, such as transplantation,

nephrology referral, and nutrition services?
9. What interventions focus on the most important drivers and are effective in prevention and elimination of race and ethnic disparities?
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assigning kidney disease severity using
any single value of eGFR for an individ-
ual, particularly during CKD screening.
Testimonies from patients highlighted a
desire for earlier CKD detection, trans-
parent communication of this detection
with patients, tracking of eGFR trajec-
tory over time, rapid referral to nephrol-
ogy, and prompt transplant referral for
individuals with advanced CKD.
Approaches CKD-EPIcr_R, CKD-
EPIcr-cys_R, and CKD-EPIcys would
potentially support these processes.
Communication should include educa-
tion on the inherent imperfection of a
GFR estimate and the imprecision of
even the reference standard mGFR.2

Careful consideration for individual
evaluations should not rely on a single
result for clinical decision making but
should be informed by trends in eGFR
values (which may require more fre-
quent testing) and other clinical infor-
mation, including confirmatory testing
to determine a more reliable baseline
function using different filtration assays
or clearance methods.2 Additionally,
education on the precision and limita-
tions of GFR estimation, including vari-
ability among individuals, has the
potential to enhance information trans-
fer, health literacy, shared decision mak-
ing between patients and health care
providers, and the provider-patient
relationship.

RECOMMENDATIONS FOR A
UNIFYING APPROACH TO
ESTIMATION OF GFR (PHASE 3)

The Task Force reached a consensus
that estimating equations for US adults
that do not incorporate race are desir-
able and needed. Because all available
estimating equations have limitations,
the selected approach should not dispro-
portionately affect any one group of
individuals, but rather bias and inaccu-
racy should be minimal and of equal
effect across all patient groups, and not
concentrated within one group. There-
fore, the phase 2 evaluation highly
informed the following phase 3

recommendations and other important
considerations for clinical decision
making.

Recommendation 1
The Task Force recommends for US
adults (.85% of whom have normal
kidney function) that the CKD-EPIcr_R
equation that was developed without the
use of the race variable be implemented
immediately, including in all laborato-
ries. In addition to not including race in
the calculation and reporting, it included
diversity in its development, is immedi-
ately available to all laboratories in the
United States, and has acceptable perfor-
mance characteristics and potential con-
sequences that do not disproportionately
affect any one group of individuals.38

Recommendation 2
The Task Force recommends national
efforts to facilitate increased, routine,
and timely use of cystatin C, especially
to confirm eGFR in adults who are at
risk for or have CKD. Combining filtra-
tion markers (creatinine and cystatin C)
is more accurate and would support bet-
ter clinical decisions than either marker
alone. Thus, if ongoing evidence sup-
ports acceptable performance, the CKD-
EPIcys and CKD-EPIcr-cys_R without
the race variable should be adopted to
provide more accurate first-line or con-
firmatory testing, as appropriate for the
clinical setting.

Recommendation 3
The Task Force recommends that
research on GFR estimation with new
endogenous filtration markers and on
interventions to eliminate race and eth-
nic disparities in kidney disease be
encouraged and funded. We implore US
society at large and funding agencies to
invest in developing the science needed
for new approaches for accurate, unbi-
ased, and precise GFR estimation, and
for improving estimation of physiologic
function in other areas of medicine,
with the ultimate goal of promoting
health equity.

Other Considerations
The Task Force supports the use of clear-
ance measurements using creatinine,
exogenous filtration markers, or estimated
GFR using alternative endogenous filtra-
tion markers as confirmatory tests for
important clinical decisions based on
GFR.28 Wider-spread use of confirmatory
tests will increase recognition of the limits
of precision in GFR assessment.2,3 We
encourage clinical laboratories to discon-
tinue use of serum creatinine assays that
use the Jaffe reaction in favor of enzymatic
reaction assays to further limit serum cre-
atinine variability and increase eGFR
accuracy to improve standardization. We
also encourage eGFR reporting indexed to
standard body surface area (ml/min per
1.73 m2), with serum creatinine values
extending to two decimal places and the
notation that “use of nonindexed eGFR
values (ml/min) should be considered for
drug dosing decisions”. Although the
Task Force efforts were focused on the
examination of the use of race in GFR-
estimating equations, we also support that
kidney disease evaluations should include
an assessment for albuminuria, as recom-
mended in the Kidney Disease Improving
Global Outcomes guidelines.28

GAPS IN KNOWLEDGE AND
FUTURE SCIENCE

The Task Force identified gaps in current
knowledge and areas for future investiga-
tion to fully realize an ideal solution
(Table 7). First is a critical need to identify
new filtration markers and methods to
assess GFR that are more accurate than
current methods; that are not sensitive to
social and demographic factors, such as
race and sex; and are applicable for all eth-
nic and geographic groups. Understand-
ing the effect of new methods can only be
achieved if they are evaluated in represen-
tative populations that include multiethnic
and racial groups across a spectrum of
health, socioeconomic status, and geogra-
phy. Second, for current (e.g., creatinine
and cystatin C) and future endogenous fil-
tration markers, we suggest thorough
investigations into understanding the
non-GFR determinants of their serum
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concentration if they are to remain as
mainstays in GFR estimation. Third,
investigation of the effect that different
approaches might have on every race and
ethnic group in the United States is
needed.39,40 Fourth, for cystatin C, explor-
ing performance in more heterogenous
(e.g., hospitalized) cohorts is necessary
because some reports suggest it is an
inflammatory marker or acute phase reac-
tant.41 Fifth, additional research is
required to specifically define best
approaches for GFR assessment for real-
time clinical decision making (e.g., point
of care). Sixth, it is necessary to define the
criteria for, and evaluate the consequences
of, adding new filtration markers to the
basic metabolic panel used in clinical
practice. Seventh, reappraisal of the rela-
tion of kidney drug clearance with nonin-
dexed mGFR, indexed and nonindexed
eGFR across GFR categories, and a diver-
sity of patients is needed to help guide
drug-related decision making using eGFR
approaches in an era of rising obesity.
Finally, and most important to help elimi-
nate the entire spectrum of disparities in
kidney health and delivery of health care,
is the need to address GFR threshold ver-
sus risk-based criteria for obtaining medi-
cal benefits and to enhance research
emphasis and funding aimed at reducing
racial and ethnic disparities.1

IMPLEMENTATION
CONSIDERATIONS

A concerted effort, including multiple and
committed stakeholders, must occur with
the implementation of these recommen-
dations. National and local laboratories,
health care systems, vendors, health care
providers, health education institutions,
public and private payers, and organiza-
tions that generate clinical practice guide-
lines must be engaged. Support from
payers; policymakers; and federal agencies
of the US Department of Health and
Human Services, including Centers for
Disease Control and Prevention, Centers
for Medicare and Medicaid Services, Food
and Drug Administration, and Health
Resources and Services Administration
will be crucial to ensure broad national

adoption. Currently, GFR reporting is not
uniform, and previous guideline recom-
mendations have taken years, if not deca-
des, to implement.28,42 The recommended
equations should be adopted promptly to
provide standardized reporting of eGFR
and thus to enable uniform and consistent
clinical practice. This timeline—from evi-
dence, to guidelines, to uptake in clinical
practice—must be shortened. We also
foresee the need for assistance to many
health providers and health systems in ini-
tiating the process of change to adopt the
new equations, to provide cystatin C test-
ing, address reimbursement considera-
tions, and understand the relationship
between the new eGFR values and values
from earlier equations used in a health
care setting. The commonly ordered basic
and comprehensive metabolic panels
include creatinine and substituting/adding
cystatin C would require changes in cod-
ing and reimbursement. The Task Force
supports increased use of cystatin C and
supports NKF and ASN’s role in advocat-
ing for improved methods and resources
such that it can be available in all
laboratories.

Challenges in implementation are
vast, time consuming, and compete
against other priorities. Professional
societies in all specialties of medicine,
academic institutions, health care sys-
tems, and relevant industry partners
must be committed and unified in driv-
ing these recommended changes as the
best currently available clinical approach
for assessment of GFR.
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