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Abstract: The EFLM recommends not to implement the
race-free Chronic Kidney Disease Epidemiology Consortium (CKD-EPI) equation in European laboratories and
to keep the 2009 version of the CKD-EPI equation, without
applying a race correction factor. This recommendation is
completely in line with a recent Editorial published by the
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European Renal Association who has also proposed to
change to a novel equation only when it has considerably
better performance, trying to reach global consensus
before implementing such a new glomerular filtration rate
(GFR) estimation equation. In Europe, this equation could
be for instance the new European Kidney Function Consortium (EKFC) equation, which is population-specific,
developed from European cohorts and accurate from infants to the older old. Beyond serum creatinine, the estimating equations based on cystatin C will probably gain in
popularity, especially because cystatin C seems independent of race. Finally, we must keep in mind that all GFR
equations remain an estimation of GFR, especially rough at
the individual level. Measuring GFR with a reference
method, such as iohexol clearance, remains indicated in
specific patients and/or specific situations, and here also,
the role of the clinical laboratories is central and should
still evolve positively in the future.
Keywords: chronic kidney disease epidemiology consortium
(CKD-EPI); creatinine; equation; estimated glomerular filtration rate (eGFR); european kidney function consortium (EKFC).
Compared to the “old” Cockcroft and Gault equation, the
“new” creatinine-based equations to estimate glomerular
filtration rate (GFR) allow a systematic estimation of the
GFR (eGFR) with creatinine results by clinical laboratories.
Yet, the decision to automatically report (or not) the eGFR
on the results protocol and the choice of the equation used
to estimate GFR engages the responsibility of the clinical
laboratories [1]. However, the choice of the eGFR equation
is not so easy. Indeed, several equations are available.
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As the Chronic Kidney Disease Epidemiology Consortium
(CKD-EPI) [2] equation, developed in the United States, is
clearly the most popular and is also currently recommended by the International Nephrology guidelines
(KDIGO) [3], other creatinine-based equations have also
been proposed. Among them, we can mention the Revised
Lund-Malmö equation [4], currently used in Sweden, and
the promising European Kidney Function Consortium
equation (EKFC), which has been recently developed from
(mostly) European cohorts [5]. Compared to the CKD-EPI
equation, this last equation has the advantage to be
applicable from children (>2 years) to the oldest population
without any transition problem between adolescence and
adulthood. Hence, the EKFC equation can also be automatically used by laboratories in children, since it does not
use height as a variable like the Schwartz equation [6]. The
particularity of the EKFC equation relies on the use of the
“Q value”, deﬁned as the median serum creatinine concentration in the population for which it is used. Recent
data from Europe and Africa suggest that using a dedicated, population-speciﬁc Q value is easily feasible and
improves the performance of the equation [7]. Indeed, it is
obvious from the literature that the relationship between
serum creatinine and GFR is different in different populations. The most illustrative example is observed in the
USA. For the same level of GFR, the serum creatinine
concentration will be different in Black and White Americans, with higher values observed in Black subjects [2, 8,
9]. We must acknowledge that we still do not really understand why such differences exist [8, 10, 11]. The observation of this difference prompted the authors of the MDRD
and CKD-EPI equations to propose a correction coefﬁcient
to be applied to Black Americans [2, 9, 12]. This means that
for the same level of serum creatinine, eGFR will be 16%
higher in Black Americans than in White Americans. This
correction has however been severely criticized, ﬁrst from a
strictly scientiﬁc point of view. Indeed, this correction
factor is applied to all Black Americans, whereas the
correction could be different in Black males and Black females. Indeed, the difference in serum creatinine between
Black and White females in USA is minimal [10, 13–15].
More importantly for our purpose, the current race coefﬁcient has been shown to be inapplicable in Black populations outside the USA, like in Europe, Africa and Brazil.
In these areas, the CKD-EPI equation without the race coefﬁcient demonstrated better performance than with the
race coefﬁcient [10, 13, 16–20]. These results strongly
conﬁrmed that the observed differences in serum creatinine have nothing to do with race (which is, in itself, a
social construct, without any scientiﬁc or biologic justiﬁcation) and even less with skin color [7]. In USA, the

correction coefﬁcient applied to CKD-EPI equation has
even more been criticized for societal reasons. It is beyond
the scope of the current editorial to list all valid arguments
against the correction coefﬁcient in the USA as a source of
inequalities in health care [11, 21]. As a consequence to
these arguments, both the National Kidney Foundation
and the American Society of Nephrology have recommended to abandon the race coefﬁcient and promote a new
race-free version of the CKD-EPI equation which was been
published in 2021 [22, 23]. This equation is very similar to
the previous CKD-EPI equation published in 2009, but
modiﬁed as to have the same bias in Black and non-Black
populations. As a result, the absolute bias (between 3 and
4 mL/min/1.73 m2) of the race-free CKD-EPI equation is now
similar in Black and White populations in the United
States. Even if such bias may be considered minimal and
not clinically relevant at the patient level, the impact on the
chronic kidney disease (CKD) prevalence at the population
level is high since it shifts the former overestimation of 0.5
to 3.9 mL/min/1.73 m2 in non-Black Americans and the
former overestimation of 3.7 to an underestimation of GFR
of 3.6 mL/min/1.73 m2 in Black Americans. If the biases (in
absolute value) are now comparable in both populations,
the race-free equation is performing worse than the previous version of CKD-EPI in White subjects, and not really
better in Black Americans [23]. The impact on the prevalence of CKD (deﬁned as an eGFR< 60 mL/min/1.73 m2) in
the United States is important, with a higher prevalence of
CKD in Black populations and a lower prevalence in White
populations [24–26]. In Europe, using the new CKD-EPI
equation has the same strong implications on CKD epidemiology. In Denmark for example, a country with a vast
majority of non-Black population, using the new CKD-EPI
equation will lead to a 25% lower prevalence of CKD [27].
According to these considerations, the utility of the new
race-free equation in Europe is more than questionable
[13]. First, there are obvious reasons to think that this
equation is performing worse in White Europeans and the
ﬁrst results in Europe strongly conﬁrm this fact [7, 28, 29].
Second, at the European level, but also in Africa and Brazil,
there had never been a “race factor” (or no race correction)
problem since it had been recommended not to use a racial
coefﬁcient with the previous CKD-EPI equation [10, 13,
16–20]. Hence, from a European perspective, we do wonder
why we should use an equation that is performing worse in
the majority of our patients and that is probably underestimating the real CKD prevalence in the European population due to a problem (race correction) that has been
speciﬁc to the United States.
Thus, at this point, we recommend not to implement
the race-free CKD-EPI equation in European laboratories
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and to keep the 2009 version of the CKD-EPI equation,
without applying a race correction factor. This recommendation is completely in line with a recent Editorial
published by the European Renal Association who has also
proposed to change to a novel equation only when it has
considerably better performance, trying to reach global
consensus before implementing such a new GFR estimation equation [30]. In Europe, this equation could be for
instance the new EKFC equation, which is populationspeciﬁc, developed from European cohorts and accurate
from infants to the older old. Beyond serum creatinine, the
estimating equations based on cystatin C will probably
gain in popularity, especially because cystatin C seems
independent of race [31, 32]. Finally, we must keep in mind
that all GFR equations remain an estimation of GFR, especially rough at the individual level [33–36]. Measuring GFR
with a reference method, such as iohexol clearance, remains indicated in speciﬁc patients and/or speciﬁc situations [37, 38], and here also, the role of the clinical
laboratories is central and should still evolve positively in
the future [39, 40].
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