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Abstract: The 2024 Kidney Disease: Improving Global
Outcomes (KDIGO) guidelines for chronic kidney disease
(CKD) evaluation andmanagement bring important updates,
particularly for European laboratories. These guidelines
emphasize the need for harmonization in CKD testing,
promoting the use of regional equations. In Europe, the
European Kidney Function Consortium (EKFC) equation is
particularly suited for European populations, particularly
compared to the CKD-EPI 2021 race-free equation. A signifi-
cant focus is placed on the combined use of creatinine and
cystatin C to estimate glomerular filtration rate (eGFRcr-cys),
improving diagnostic accuracy. In situations where eGFR
may be inaccurate or clinically insufficient, the guidelines

encourage the use of measured GFR (mGFR) through
exogenous markers like iohexol. These guidelines empha-
size the need to standardize creatinine and cystatin C
measurements, ensure traceability to international refer-
ence materials, and adopt harmonized reporting practices.
The recommendations also highlight the importance of
incorporating risk prediction models, such as the Kidney
Failure Risk Equation (KFRE), into routine clinical practice
to better tailor patient care. This article provides a Euro-
pean perspective on how these KDIGO updates should
be implemented in clinical laboratories to enhance CKD
diagnosis and management, ensuring consistency across
the continent.

Keywords: KDIGO; glomerular filatration rate (GFR); creat-
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Introduction

The publication of new Kidney Disease Improving Global
Outcomes (KDIGO) guidelines is always a highly anticipated
event for the nephrology community. This anticipation was
especially strong for the 2024 version of the KDIGO guide-
lines on the “Evaluation andManagement of Chronic Kidney
Disease (CKD)” released in April [1]. The previous edition,
published over a decade ago in 2013 [2], urgently required
updating due to significant advancements and active
research in the field.

Specialists in Laboratory medicine have a vast interest
in these guidelines given their critical role in the evaluation
of CKD. Reflecting this, an expert in clinical chemistry
contributed to the KDIGO recommendations.

In this article, proposed by the EFLMCommittee on CKD,
we will summarize and provide brief comment on these
guidelines, with a particular focus on the first two key
components (Evaluation of CKD and Risk Assessment),
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which hold the most relevance for European Specialists in
Laboratory Medicine. Our discussion will be limited to
recommendations pertinent to adult patients.

Evaluation of CKD

Definition

Chronic kidney disease (CKD) remains defined as abnormal-
ities in kidney structure or function persisting for at
least 3 months, with health implications. The 2024 KDIGO
guidelines continue to emphasize glomerular filtration
rate (GFR) and albuminuria, expressed as urine albumine-
creatinine ratio (ACR) as core metrics for CKD diagnosis and
classification. CKD is confirmed when GFR falls below 60mL/
min/1.73m2 or when structural abnormalities, such as
persistent albuminuria (ACR>30mg/g), are present despite
higher GFR. Patients are categorized using the CGA system:
Cause, GFR (G1–G5), and Albuminuria (A1–A3), which informs
prognosis and management, the last two biological parame-
ters being used in the well-known heatmap CKD ta-
ble (Figure 1). Definition of CKD and CKD classification are
justified by epidemiological studies led by the CKD-prognosis
consortium (CKD-PC) showing associations between esti-
mated GFR (eGFR) below 60mL/min/1.73 m2 and/or ACR
(A2-A3) and adverse outcomes like mortality or kidney failure
[1]. Compared to previous guidelines, the novelty lies in
considering associations between outcomes and low GFR
levels using both creatinine and cystatin C (and using

the Chronic Kidney Disease Epidemiology Collaboration
(CKD-EPI) 2021 equation, see below), rather than solely
creatinine [3]. Previous guidelines and the epidemiological
arguments they relied upon have faced criticism. The new
guideline, supported by data using cystatin C, address some
of these criticisms but also introduce new challenges, as
cystatin C measurement is not universally available. One
major criticism of both the previous and new guideline is the
lack of consideration of age in defining CKD, which uses a
single GFR threshold. Advocates of an age-adapted definition
argue that the current definition significantly overestimates
CKD prevalence in older populations while underestimating
it in younger individuals [4–6]. Although it is beyond the
scope of this analysis to delve deeply into this debate, it is
evident that the controversy regarding CKD definition is
ongoing and unresolved [7–11].

Similar to the previous version, the 2024 KDIGO
guideline emphasizes the importance of the chronicity
criterion, to avoid confusion with acute kidney injury, but
also because ACR and eGFR have biological and analytical
variability. Abnormal GFR and/or ACR results should be
thus confirmed [5, 12, 13]. The role of clinical laboratories is
crucial in this context. When validating abnormal eGFR
and ACR results, specialists in laboratory medicine should
review the patient’s medical history to identify any prior
abnormalities or known diagnoses of CKD. If no docu-
mented history of CKD exists, we recommend repeating the
measurements after three months to confirm the persis-
tence of abnormal values, in accordance with CKD diag-
nostic guidelines.

Figure 1: CKD Heatmap for diagnosis and
classification. This matrix, derived from the
2024 KDIGO guidelines, illustrates the
classification of chronic kidney disease (CKD)
using glomerular filtration rate (GFR) and
albuminuria (ACR) levels. Patients are
categorized using the CGA system (Cause, GFR,
Albuminuria) to assess disease stage and
prognosis, with CKD confirmed at GFR values
below 60 mL/min/1.73 m2 or in cases of
persistent albuminuria (ACR>30 mg/g)
regardless of GFR.
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Glomerular filtration rate

Compared to the 2013 KDIGO guidelines, the 2024 update
places greater emphasis on the role of cystatin C as a
valuable complement to serum creatinine, particularly
in cases where creatinine-based estimates may be less
accurate. This is clearly articulated in the recommendation
1.1.2.1: “In adults at risk for CKD, we recommend using
creatinine-based estimated glomerular filtration rate
(eGFRcr). If cystatin C is available, the GFR category should be
estimated from the combination of creatinine and cystatin C
(creatinine and cystatin C–based estimated glomerular
filtration rate [eGFRcr-cys]).” This recommendation is based
on two arguments. The first argument is coming from
several studies showing that measured GFR is better
estimated by eGFRcr-cys than eGFRcr alone [14–19], and the
second one is epidemiological, with data showing a higher
association between outcomes and eGFRcr-cys than eGFRcr
[3]. We have recently shown that cystatin C was available in
most European countries, but certainly not in every clinical
laboratory [20]. Moreover, cystatin C determination remains
expensive (at least, compared to creatinine) and the test is
not systematically reimbursed in every patient, with the
exception of Sweden. This is indirectly acknowledged by the
KDIGOwho still suggest that eGFRcr should be the initial test
and propose to measure cystatin C “in clinical situations
when eGFRcr is less accurate and GFR affects clinical decision -
making” (recommendation 1.2.21). The level of this recom-
mendation is rather low (1C). Indeed, in clinical practice, it is
not always clear when eGFR based on creatinine might be
inaccurate. The theoretical indications for using cystatin C
(summarized in Table 8 of the 2024 KDIGO guidelines) are
numerous and can apply to most patients seen in a hospital
setting. Additionally, it is well known that abnormalities in
muscle mass can affect the validity of eGFRcr. Consequently,
in individuals with significantly altered muscle mass, such as
those with muscular dystrophy or cachexia, eGFRcr may
not accurately reflect the true glomerular filtration rate.
However, estimating a patient’s muscle mass in clinical
practice remains challenging [21, 22]. Finally, yet importantly,
the recommendation to measure cystatin C, especially in
specific situations where a relevant clinical decision depends
on GFR and the risk of inaccuracy of eGFRcr is high, can be
questioned. Indeed, cystatin C can be affected by “non-GFR
determinants”, which are different factors, other than
glomerular filtration rate, that affect its serum levels (this
is particularly true for thyroid function, but other factors like
adiposity, smoking, inflammation, diabetes, proteinuria, high
cell turnover diseases and corticosteroids have already been
evoked in the literature [23]. In such cases, KDIGO recom-
mends considering equations that combine creatinine and

cystatin C (eGFRcr-cys). The overall goal of the Guideline is to
equip the clinician with more knowledge about the inherent
limitations of endogenous biomarkers to enable him/her to
interpret the results against the background of the clinical
characteristics of the patient. However, it may be also more
appropriate to measure GFR using a reference method, at
least for certain patients [24–26] like stated in Practice Point
1.2.2.2 “Wheremore accurate ascertainment of GFRwill impact
treatment decisions, measure GFR using plasma or urinary
clearance of an exogenous filtration marker.” Although
iohexol clearance is currently limited to specialized centers,
it remains one of the few methods available in Europe for
accuratelymeasuring GFR. Clinical laboratories play a crucial
role in facilitating this method, particularly by ensuring
proper testing protocols, interpretation of results, and
collaboration with specialized centers to support accurate
GFR measurement when needed [27–29].

In this context, the European Kidney Function Con-
sortium (EKFC) and the EFLM have recently proposed stan-
dardized procedures for iohexol plasma clearance
determination [30].

In conclusion, the 2024 KDIGO guideline clearly promotes
the measurement of cystatin C, even though the indications
for its prescription are not always straightforward. When
cystatin C results are available, estimating GFR equations
including both biomarkers (eGFRcr-cys) might be preferred.
The 2024 KDIGO guideline also provides implementation
standards for clinical laboratories to ensure the accuracy and
reliability of eGFR assessments using creatinine and cystatin C.
These recommendations are detailed in Table 1. From a labo-
ratory perspective, it is of great importance to assure the ac-
curacy of results obtained with metrological traceable and
standardized methods to ensure comparability of results
across different laboratories, enhancing the reliability of CKD
assessments. Methods used for serum creatinine determina-
tion (either Jaffe or enzymatic ones) should all be traceable to
the NIST Standard Reference Material (SRM) 967a whose
creatinine concentration has been certified using a reference
isotope-dilution LC/MS (IDMS)method.Moreover, all cystatin C
assays should be traceable to the CERM-DA471/IFCC reference
material to enhance the standardization and reproducibility of
measurements, which is paramount for consistent clinical
decision-making across different settings.

Estimating equations

Compared to 2013 KDIGO, there are new recommendations
for the choice of the estimating equations. In 2013, only the
equations proposed by the US-based CKD epidemiology
collaboration (CKD-EPI) were recommended [18, 31]. The
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creatinine-based CKD-EPI equation from 2009 [31] and the
cystatin C-based equation from 2012 [18] have however
recently been challenged. First, in the US, the 2009 CKD-EPI
eGFRcr equation has been criticized for including race as a
variable, which was considered as discriminatory in Black
Americans [32]. This led the authors of the CKD-EPI equation
to propose a new race-free equation based on creatinine [17].
The impact of these new race-free equation on GFR estima-
tion performance has been largely discussed [33, 34]. Briefly,
several studies showed that the racial coefficient correction
used in the 2009 CKD-EPI equation was inaccurate for Afri-
can and European Black individuals [35–38]. The new 2021
CKD-EPI equation is less accurate for non-Black individuals
than the 2009 version, both in the US and Europe [17, 36].
The use of the 2021 race-free CKD-EPI equation has been
questioned in Europe and Africa and the European Renal
Association (ERA) and the EFLMargued against adopting this
less accurate equation for reasons related to a racial coeffi-
cient that should not apply to these continents [39, 40].
Concurrently, the EKFC highlighted other limitations of the
creatinine-based CKD-EPI equations and proposed its own

creatinine- and cystatin C-based equations. These EKFC
equations are recognized and validated by KDIGO, which
implicitly supports their use in Europe or any other region,
provided that there is harmonization of equation use within
distinct geographical areas. Indeed, KDIGO specifically rec-
ommends to “Use the same equation within geographical
regions (as defined locally [e.g., continent, country, region]
and as large as possible).” The EKFC equations are developed
primarily from European cohorts and are extensively vali-
dated in Europe [15, 16, 36, 41]. They are based on rescaled
creatinine or cystatin C using the Q value, which represents
the mean serum creatinine and cystatin C concentration
observed in a given population (e.g., creatinine Q-values
for adult women and men in Europe are 0.70 mg/dL and
0.90 mg/dL, respectively). This formula is flexible, allowing
for the use of Q-values in specific or mixed populations or
totally race-free Q values if required [36, 42, 43]. The EKFC
equations have additional strengths:
– They can be used across children, adolescents and

adults, ensuring continuity in eGFR results,
– They avoid the strong overestimation of GFR in young

adults observed with the CKD-EPI equations,
– The cystatin C-based equations do not consider a race or

sex variable, which is particularly relevant in trans-
gender individuals [24, 44, 45].

Albuminuria

ACR is the other cornerstone variable in nephrology. This
parameter is of outstanding importance to stage the patient
and to evaluate the risk of CKD progression, but also the risk
of mortality. Using ACR on a urine sample is the best balance
between feasibility and relevance. In absence of albumin,
protein-to-creatinine ratio can also be considered. While
measurement in the first morning void is not necessary for
initial testing, a pathological result (ACR>30 mg/g) should
ideally be confirmed with a midstream urine sample
obtained from the first morning void. The KDIGO guideline
also reminds us about the factors that can influence
both urine albumin (exercise, infection) and urine creati-
nine (sex, weight, protein intake) concentrations. An ACR of
less than 30 mg/g is typically considered within the normal
or mildly increased range. However, specific attention
should be given to very low ACR levels, particularly those
below 10 mg/g, as emerging evidence suggests that even
slight elevations in ACRmay be associated with an increased
risk of cardiovascular and renal complications.While values
below 10 mg/g generally do not require immediate inter-
vention, regular monitoring is advised to detect early
changes and guide preventive care [3, 46]. Accordingly, this

Table : Implementation standards to ensure accuracy and reliability of
GFR assessments using creatinine and cystatin C.

– Report eGFR in addition to the serum concentrations of filtration
markers using validated equations.

– Report eGFR rounded to the nearest whole number and relative to a
body surface area (BSA) of 1.73 m2 in adults using the units mL/min
per 1.73 m2. Reported eGFR levels<60mL/min per 1.73 m2 should be
flagged as being low.

– When reporting levels of filtration markers, report:
(i) SCr concentration rounded to the nearest whole number when

expressed as standard international units (mmol/L) and rounded
to the nearest 100th of a whole number when expressed as con-
ventional units (mg/dL).

(ii) Serum cystatin C concentration rounded to the nearest 100th of a
whole number when expressed as conventional units (mg/L).

– Measure filtration markers using a specific, precise (coefficient of
variation [CV] <2.3 % for creatinine and <2.0 % for cystatin C) assay
with calibration traceable to the international standard reference
materials and desirable bias (<3.7 % for creatinine and <3.2 % for
cystatin C) compared with reference methodology (or appropriate
international standard reference method group target in external
quality assessment [EQA] for cystatin C).

– Use an enzymatic method to assay creatinine, where possible.
– Separate serum/plasma from red blood cells by centrifugation within

12 h of venipuncture.
– When cystatin C is measured, measure creatinine on the same sample

to enable calculation of eGFRcr-cys.
– Use the same equation within geographical regions (as defined locally

[e.g., continent, country, region] and as large as possible).
Estimate GFR in children using validated equations that have been
developed or validated in comparable populations.
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underscores the importance for laboratories to select mea-
surement procedures that can accurately detect and report
these lower levels, considering the lower limit of their
analytical measurement range (AMR). It is crucial to
emphasize that colorimetric methods like Bromocresol
Green (BCG) and Bromocresol Purple (BCP) for albuminuria
measurement are not suitable because they lack the neces-
sary sensitivity and specificity for detecting low levels of
albumin in urine. These methods are prone to interference
from other proteins, leading to inaccurate results, especially
in the lower ranges of albuminuria (e.g., ACR<30 mg/g).
Instead, immunoassay-based methods should be recom-
mended for albuminuria measurement, as they provide
greater accuracy and reliability, particularly for early
detection of kidney damage.

For higher ACR values that exceed the upper measure-
ment limit, specimens should be diluted, and the results
should be adjusted by the dilution factor. If the ACR still
surpasses the validated reportable range after dilution, the
final value should be reported as greater than a specified
threshold, calculated based on the highest valid urine albu-
min reporting limit divided by the creatinine concentration.
This ensures that clinicians receive accurate and clinically
relevant information across the full spectrum of ACR values
[47, 48].

Extensive work is ongoing regarding standardization of
urine albumin measurement. A reference system (reference
measurement procedures (RMP), pure substance primary
reference materials and commutable secondary reference
materials) should be available in the coming years to improve
the standardization of manufacturers’ routine assays. A
recent report has shown that three candidate RMP pro-
vided suitable agreement of results and uncertainties
for use as higher order reference methods [49]. This is of
greatest importance since the cut-offs that are provided
by KDIGO are the same, whatever the method used
by the laboratories. A recent review indeed showed
that, among 10 commercially available assays, either us-
ing immunoturbidimetry or immunonephelometry
(which are the only methods recommended for routine
urine albuminuria), eight were calibrated against the
IRMM-ERM DA470 (CRM 470) standard whereas two were
calibrated against an in-house serum albumin prepara-
tion [48]. Using the same calibrators with the same cali-
brator value assignments has been shown to significantly
reduce the bias between immunoassays and LC-MS/MS
methods [50]. Table 2 presents the KDIGO recommenda-
tions for implementing standards to ensure the accuracy
and reliability of urine samples. Additionally, the analyt-
ical goals of imprecision for albuminuria based on bio-
logical variation have been defined as 13 % for albumin

and 6 % for ACR [51].The 2023 EFLM European Urinalysis
Guideline recently updated quality requirements, sample
collections and performance specifications of these
assays [52].

Point-of-care testing

Point-of-care testing (POCT) is now clearly recognized as a
valuable tool for both blood creatinine and ACR measure-
ment, particularly in countries with limited access to
laboratory facilities and in remote areas within countries
with sufficient resources. The KDIGO emphasizes the
importance of quality check across all phases of measure-
ment: preanalytical, analytical and postanalytical. Special-
ists in laboratory medicine play a key role in ensuring the
accuracy and reliability of POCT by managing the entire
testing process. In the preanalytical phase, they provide
training to staff on proper sample collection, develop stan-
dard operating procedures (SOPs), validate POCT devices
before use, and ensure adequate patient preparation. During
the analytical phase, they establish and monitor quality
control and calibration protocols, maintain POCT devices,
and verify results for accuracy by comparing them with
laboratory-based methods. In the postanalytical phase, they
ensure the integration of POCT results into patient medical
records for full traceability and provide ongoing training
and documentation to maintain consistent quality. For ACR,
POCT should ideally include the analysis of creatinine to
produce an ACR result. While reagent strip urinalysis
ACR PCR, whether read automatically or manually, is not
preferred, it is not entirely excluded, especially in settings

Table : Standards to ensure the accuracy and reliability of albumin
measurement in urine samples.

Standard Description

Sample handling Samples for albumin measurement should be
analyzed fresh or stored at  °C for up to  days.
Samples should not be stored frozen at − °C.

Reporting ACR Report albumin-to-creatinine ratio (ACR) in
untimed urine samples in addition to urine
albumin concentration rather than the
concentrations alone.

Reporting precision Report ACR to  decimal place, formg/mmol and
 decimal for mg/g.

Analytical precision The analytical coefficient of variation (CV) of
methods to measure urine albumin should be
less than %.

External Quality
Assessment (EQA)

Implement an EQA scheme for urine albumin
and creatinine, including ACR calculation.
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where validation studies have demonstrated a significant
agreement with laboratory-based assays. However, if
strip urinalysis is used, any positive result must be
confirmed by a quantitativemethod to ensure accuracy. Test
strip performance specifications, diagnostic significance and
qualified procedures for strip readings are extensively
detailed in the EFLM 2023 Urinalysis Guideline [52].

Risk assessment in people with CKD

Assessing the risk of progression of CKD is of paramount
importance in clinical practice for the effectivemanagement
of CKD patients. KDIGO provides practical recommendation
in this context:
– measure ACR and estimate GFR at least annually in CKD

patients
– repeat these measurements more frequently for

individuals at higher risk of progression especially if it
can impact therapeutic decisions

– a change in eGFR ofmore than 20 % on a subsequent test
exceeds the expected variability and warrants
evaluation

– doubling of ACR on a subsequent test exceeds laboratory
variability and warrants evaluation.

Once again, the KDIGO recommends repeating the test,
whether eGFR or ACR, to confirm significant progression.
The choice of the threshold for significant changes in eGFR
and ACR could be discussed, as evidence suggests that
significant change may depend on the initial levels of eGFR
and ACR. This is especially true for ACR, where a significant
change in albuminuria can be as high as 200 % in the range
of 30 mg/g or as low as 50 % in the nephrotic range
(>3,000 mg/g) [53]. KDIGO’s choice to set the threshold for
ACR at 100 % variation (doubling) is supported by data from
studies showing an association between an ACR increase of
50–100 % and an increase risk of kidney failure [54, 55], even
if sensu stricto the evidence is more based on the association
between a decrease in ACR by therapeutic intervention and
improved renal outcomes [56]. As specialists in laboratory
medicine, we might also regret the lack of discernment
behind the term “laboratory variability,” which encom-
passes not only analytical variability but, more importantly,
individual variability.

A major new and high graded (1A) recommendation by
KDIGO is the use of an externally validated risk equation to
estimate the absolute risk of kidney failure. From this risk
calculation, several practical decisions for the patients can
be drawn:

– A 5-year kidney risk of 3–5% can be used as an argument,
among others, to determine the need for nephrology
referral [57–59].

– A 2-year kidney failure risk of >10 % can guide the timing
of multidisciplinary care [60].

– A 2-year kidney failure risk of >40 % can determine the
timing of preparation for kidney replacement therapy,
like vascular access planning [61, 62].

However, more data are needed to support these practical
recommendations as they are currently based on a relatively
few [57–62], and sometimes controversial [63, 64] studies.
Additionally, KDIGO emphasizes that the risk equations
developed in patients with eGFR<60 mL/min/1.73 m2 might
not be valid for those with higher GFR levels for whom other
models have been recently developed [65–67] and are
currently validated [68–70]. Different disease-specific equa-
tions can also be used like in immunoglobulin A nephropa-
thy [71, 72] or polycystic kidney diseases [73]. In the same
vein, several equations specifically dedicated to CKD
patients (and including eGFR and ACR) are available to
estimate the risk of cardiovascular or all-cause mortality [1].

Coming back to estimation of risk of kidney failure,
different equations are proposed for CKD patients (i.e. those
with eGFR below 60mL/min/1.73 m2). For the externally
validated equations [69, 74–78], it is beyond the scope of this
article to discuss the strengths and limitations of each
of them [79, 80]. As a matter of fact, the most commonly
used equation is the Kidney Failure Risk Equation (KFRE)
(www.kidneyfailurerisk.com) [74]. The variables included in
the KFRE are age, sex, eGFR, ACR and region (North America
vs. non-North America). If available, additional (but non-
essential) variables like albumin, phosphorus, bicarbonate
and (not “or” as all variables must be considered) corrected
calcium can be used in the calculator. The equation provides
a percentage risk of kidney failure at 2 and 5 years. Given
that these variables are available to clinical laboratories, it
could be feasible to automatically provide a risk prediction
for patients with eGFR<60 mL/min/1.73 m2 when ACR is
prescribed.

The proliferation of risk equations (one for risk of
kidney failure in CKD patients, another for risk failure
prediction in non-CKD, disease-specific equations, and
other equation for prediction of the risk of cardiovascular
or all-cause mortality) can obviously be a source of confu-
sion. Clinicians may also find it challenging to use both the
well-known “heatmap” based on ACR and eGFR, and risk
prediction equations. The heatmap mirrors pure associa-
tions between GFR/ACR and adverse outcomes. It reflects
the relative risk for populations as classified in each box
whereas the risk prediction equations are intended to
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evaluate the absolute risk at the individual level. Risk
prediction is thus presented as a step towards personalized
medicine, even though using both heatmaps and prediction
equations in clinical practice can be challenging and
seemingly duplicative. All risk prediction equations include
also the “age” variable which could be the first step in
reconciling KDIGO with proponents of an age-adapted CKD
definition [81].

Conclusions

The 2024 KDIGO guideline offers a comprehensive frame-
work for the evaluation and management of CKD, with
significant implications for laboratory practice. Key updates
include the promotion of cystatin C as a complementary
marker to creatinine for eGFR, the use of mGFR in specific
clinical situations, the acceptance of alternative equations
beyond CKD-EPI, the central role of ACR in CKDmanagement
and prognosis, and the recommendation of individual risk
assessment equations for CKD patients. These updates have
significant implications for European laboratories and align
well with the findings of the 2022 EFLM Task Group on CKD
survey, emphasizing the need for harmonized and improved
CKD testing practices across Europe [20]. We can summarize
these implications in a few points:
– The EFLM TG-CKD survey highlighted significant

disparities in CKD testing practices across European
laboratories, leading to inconsistent patient care. The
KDIGO 2024 guidelines recommend harmonization at
the geographical level. European laboratories should
prioritize adopting these recommendations, ensuring
the use of standardized equations validated within
European populations, such as the EKFC equations.
We strongly advocate against the widespread adoption
of the 2021 CKD-EPI equation in Europe due to concerns
over its applicability and accuracy.

– The KDIGO guideline promotes cystatin C not only as
an alternative but as a complementary marker to
creatinine for GFR estimation. This is particularly
relevant given the limited use of cystatin C in
many European countries due to cost and lack of
reimbursement. Efforts should be made to increase
the availability and use of cystatin C testing, advocating
for its reimbursement and emphasizing its clinical
value. Laboratories should ensure that when both
creatinine and cystatin C are measured, the combined
eGFR equation is reported to enhance diagnostic
accuracy.

– The survey identified significant variations in the
methods and units used for measuring creatinine and

cystatin C. To improve the accuracy and reliability of
these measurements, European laboratories should
use enzymatic methods for creatinine measurement,
especially in children, standardize the units for report-
ing creatinine and cystatin C concentrations at the
regional level, and ensure uniformity within regions to
minimize discrepancies and improve patient care
continuity.

– While the KDIGO guideline highlights the importance of
iohexol clearance as a reference method for measuring
GFR, the survey revealed limited availability of this
technique in European laboratories. It is crucial to
expand the capacity for reference GFR measurements,
ensuring that at least one laboratory in each country can
perform iohexol clearance. This will provide a reliable
benchmark for validating estimated GFR results and
improving clinical decision-making.

– The survey highlighted confusion regarding albumin-
uria measurements, with variations in units and
cut-offs. KDIGO guidelines recommend using the
albumin-to-creatinine ratio (ACR) as the preferred
measure, expressed in mg/g or mg/mmol. Laboratories
should abandon the term “microalbuminuria” and
adopt these standardized practices to ensure consis-
tency and clarity in reporting results.

The combination of our knowledge of the European situation
from the survey helps us draw future directions to better
complywith the 2024 KDIGO recommendations. Thefirst one
is related to participation in EQA programs. KDIGO recom-
mends implementing external quality assessment programs
for urine albumin and creatinine. European laboratories
should participate in these programs to benchmark their
performance and continuously improve their testing stan-
dards. The new KDIGO guideline emphasizes the use of
externally validated risk equations to estimate the absolute
risk of kidney failure. Laboratories should integrate these
risk prediction tools into their reporting systems, providing
clinicians with valuable insights to guide individual patient
management decisions. This aligns with the move towards
personalized medicine, where individualized risk assess-
ments can significantly impact treatment outcomes. Finally,
it is essential to provide education and training for labora-
tory professionals on the updated KDIGO guideline and its
implementation. This will ensure that all staff are proficient
in the new testing protocols and understand the importance
of harmonization in improving patient care.

By adopting these recommendations and embracing
the updates from the KDIGO 2024 guidelines, European
laboratories can enhance their role in CKD management,
ensuring accurate diagnostics, better patient outcomes, and
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a cohesive approach across the continent. As the field of
nephrology continues to evolve, ongoing collaboration
between clinicians and specialists in laboratory medicine
will be essential to address emerging challenges and
improve the standard of care for CKD patients.
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