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Abstract

AIM

To evaluate the influence of creatinine methodology
on the performance of chronic kidney disease (CKD)-
Epidemiology Collaboration Group-calculated estimated
glomerular filtration rate (CKD-EPI-eGFR) for CKD
diagnosis/staging in a large cohort of diabetic patients.

METHODS

Fasting blood samples were taken from diabetic patients
attending our clinic for their regular annual examination,
including laboratory measurement of serum creatinine
and eGFR.

RESULTS

Our results indicated an overall excellent agreement in
CKD staging (kappa = 0.918) between the Jaffé serum
creatinine- and enzymatic serum creatinine-based CKD-
EPI-eGFR, with 9% of discordant cases. As compared to
the enzymatic creatinine, the majority of discordances
(8%) were positive, /.e., associated with the more
advanced CKD stage re-classification, whereas only 1%
of cases were negatively discordant if Jaffé creatinine
was used for eGFR calculation. A minor proportion of the
discordant cases (3.5%) were re-classified into clinically
relevant CKD stage indicating mildly to moderately
decreased kidney function (< 60 mL/min per 1.73 m?).
Significant acute and chronic hyperglycaemia, assessed
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as plasma glucose and HbA:c levels far above the
recommended glycaemic goals, was associated with
positively discordant cases. Due to a very low frequency,
positive discordance is not likely to present a great
burden for the health-care providers, while intensified
medical care may actually be beneficial for the small
number of discordant patients. On the other hand, a very
low proportion of negatively discordant cases (1%) at the
60 mL/min per 1.73 m” eGFR level indicate a negligible
possibility to miss the CKD diagnosis, which could be
the most prominent clinical problem affecting patient
care, considering high risk of CKD for adverse patient
outcomes.

CONCLUSION

This study indicate that compensated Jaffé creatinine
procedure, in spite of the glucose-dependent bias, is not
inferior to enzymatic creatinine in CKD diagnosis/staging
and therefore may provide a reliable and cost-effective
tool for the renal function assessment in diabetic patients.

Key words: Diabetes; Estimated glomerular filtration
rate; Chronic kidney disease-Epidemiology Collaboration
Group; Creatinine; Enzymatic method; Chronic kidney
disease; Impact; Compensated Jaffé method

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Analytical performance of the serum creatinine
assays is the critical determinant of estimated glome-
rular filtration rate (eGFR) accuracy. The most widely
used compensated Jaffé creatinine assay suffers from
a non-specific bias from pseudo-creatinine chromogens
(glucose, ketones), which is not the case with the
costly enzymatic assays. We evaluated the influence of
creatinine methodology on the performance of chronic
kidney disease (CKD)-Epidemiology-calculated eGFR for
CKD diagnosis/staging in diabetic patients. Our results
indicate that compensated Jaffé creatinine procedure,
in spite of the glucose-dependent bias, is not inferior
to enzymatic creatinine in CKD diagnosis/staging and
therefore may provide a reliable and cost-effective tool
for the renal function assessment in diabetic patients.

Lovrenc¢i¢ MV, Biljak VR, Blaslov K, Bozi¢evi¢ S, Duvnjak LS.
Impact of creatinine methodology on glomerular filtration rate
estimation in diabetes. World J Diabetes 2017; 8(5): 222-229
Available from: URL: http://www.wjgnet.com/1948-9358/full/
v8/i5/222.htm DOL: http://dx.doi.org/10.4239/wjd.v8.15.222

INTRODUCTION

Global prevalence of diabetes mellitus is rising pro-
gressively!'). Chronic morbidity, associated with various
debilitating complications, increased risk for adverse
health-outcomes and significant impact regarding both
the working ability and quality of life identify diabetes
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as one of the greatest health-care and socio-economic
challenges worldwide. Appropriate strategies to tackle
diabetes epidemic include education and lifestyle inter-
ventions, evidence-based clinical management as well
as the screening for and monitoring of diabetes and/or
diabetes-related complications using state-of-the art
diagnostic tools.

Diabetic kidney disease (DKD) is one of the most
prevalent chronic complications of diabetes and the most
common single cause of end-stage renal failuret™?!, It
has been amply evidenced that appropriate interventions
at an early stage of DKD can be efficient in preventing
and/or delaying the progression of kidney disease and
improving patient outcomes. Thus, the regular screening
for DKD has became one of the cornerstones of diabetes
care. Current clinical guidelines recommend at least an
annual screening of DKD in patients with type 1 diabetes
with a duration above 5 years, in all patients with type 2
diabetes and in all hypertensive diabetic patients. Once
detected, DKD is treated according to clinical guidelines
and further monitored at regular intervals®?. Two simple
laboratory tests are used for both the screening and
staging of CKD in diabetes: Urinary albumin excretion
(UAE) and serum creatinine-based estimated glomerular
filtration rate (SCr-eGFR).

Abnormal UAE has long been identified as a sensitive
marker of the glomerular basal membrane damage,
which is one of the early pathophysiological events in the
development of DKD™. However, a significant decline
in eGFR is a common finding in a notable proportion of
diabetic patients with normal UAE, probably reflecting
a diversity in the natural history of DKD™. Thus, the
pathophysiology of DKD has shifted from the “albuminuric
paradigm™®, and the accumulated evidence implicating
the progressive renal function decline as an equally
relevant pathway identified reliable and accurate labora-
tory testing for serum creatinine and SCr-eGFR as a very
important issue for the diagnosis, staging and monitoring
of CKD in diabetic patients.

SCr has been used as a cost-effective and practical
marker of kidney function for decades, despite severe
limitations due to both biological and analytical varia-
bility”). A handful of biological factors such as age,
gender, ethnicity and nutritional habits substantially
influence serum creatinine levels, while partial tubular reab-
sorption and secretion of creatinine further compromise its
use as the glomerular filtration marker®?. Nevertheless,
SCr-based estimation of GFR by the use of appropriate
predictive equation remains the recommended surrogate
marker for the assessment of kidney function, since the
actual measurement of GFR, due to its complexity and
high costs, is not available outside the specialized dlinical
settings. Current guidelines from the Kidney Disease
Improving Global Guidelines (KDIGO) CKD Working
Group recommend the use of the chronic kidney disease-
Epidemiology Collaboration Group (CKD-EPI) equation'®.
CKD-EPI equation offers an improved reproducibility and
accuracy at higher GFR levels (> 60 mL/min per 1.73
m?), which is the most prominent disadvantage of the
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previously recommended Modification of Diet in Renal
Disease equation”,

Analytical performance and specificity of SCr assay
are critical determinants of the eGFR accuracy™". The
relationship between SCr and GFR is exponential, therefore,
errors in SCr measurements resulting from imprecision
and bias could strongly impact eGFR results and result
in misclassification of the patients regarding their kidney
function™. Despite standardization and harmonization
by the calibration traceable to isotope-dilution-mass
spectrometry (IDMS), the non-specific bias from pseudo-
creatinine chromogens (glucose, proteins, ketone bodies)
is still affecting the most widely used compensated
Jaffé alkaline picrate colorimetric creatinine assay™"**.
Enzymatic creatinine methods are free from these inter-
ferences, but far more expensive and therefore not
widely used. High-volume routine enzymatic creatinine
testing may introduce a substantial financial challenge
for the laboratories, even in the otherwise fairly resourced
health-care systems'™®. Several analytical and clinical
studies advocated the replacement of the compensated
Jaffé with enzymatic creatinine assays in order to im-
prove reliability of the eGFR, especially in the diabetic
population, which is expected to have an increased
amount of interfering substances in serum. However,
recently published risk-analysis study, using both analytical
and biological variability criteria, revealed a low risk for
misclassification of CKD based on Jaffé-SCr-eGFR results
in the general population™, while the clinical impact in
diabetic population remains unclear.

The aim of this study was to evaluate the influence
of creatinine methodology on the performance of CKD-
EPI-calculated eGFR for CKD evaluation and staging in a
large cohort of diabetic patients.

MATERIALS AND METHODS

Fasting blood samples were taken from diabetic patients
attending our clinic for their regular annual examination,
including laboratory measurement of SCr and eGFR.
Samples from the patients with concomitant infection,
limb-amputation and malignancies, as well as the
pregnant patients and the patients with severe kidney
disease (stage 5, according to KDIGO-2012 classification)
were not included in the study. A subset of samples of
the patients with severe hyperglycaemia were included
in order to evaluate the interference of glucose on the
CKD classification across various eGFR categories.
Serum creatinine was measured by both IDMS-traceable
compensated Jaffé (cJ-SCr) and enzymatic (e-SCr)
(Beckman Coulter, Inc., Pasadena, California, United
States) procedures with intra-assay imprecision (CV) of
1.58% and 1.39%, respectively. Hexokinase (Beckman
Coulter, Inc., Pasadena, California, United States) and
NGSP-traceable immunoturbidimetric assays (Tina Quant,
Roche, FHoffmann-La Roche, Basle, Switzerland) were
used for plasma glucose and HbAic measurement.
Assay-specific SCr-eGFR was estimated by the
4-variable CKD-EPI equation using respective creatinine
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values™, UAE was measured by an automated immu-
noturbidimetric procedure (Beckman Coulter, Inc.,
Pasadena, California, United States) in fresh spot urine
samples. Urinary creatinine was measured in the same
samples and UAE results expressed as the urinary
albumin/creatinine ratio.

Staging of albuminuria and CKD, as well as risk assess-
ment for CKD progression was carried out according to
KDIGO-2012 criteria (Table 1).

The results were analyzed in the entire population
and in sub-groups according to albuminuria (Table 2).
Normality of distribution was tested by the Kolmogorov-
Smirmov test and the significance of differences between
the groups was assessed by the Kruskal-Wallis and Mann-
Whitney test, as appropriate. Comparison between the
creatinine methods in the study population was tested by
Passing-Bablok regression analysis. Specific SCr-eGFR
data were compared by Bland Altman analysis, and their
agreement regarding clinical CKD staging was evaluated
by inter-rater agreement (kappa-analysis). Statistical
analyses were performed using MedCalc for Windows,
version 9.4.2.0 (MedCalc Software, Ostend, Belgium). P
< 0.05 was defined as the threshold of significance.

The study was approved by the Merkur University
Hospital Ethics Committee. Due to the retrospective
nature of the study, with the post-hoc selection of
anonymized samples from the routine laboratory visits,
patient’s informed consent was not obtained.

RESULTS

A total of 648 Caucasian diabetic patients (337 males)
was included in this study. No gender-related differences
were observed in the clinical and biochemical parameters,
except significantly lower creatinine levels in females (P <
0.001, data not shown). There was a significant increase
of SCr and a decrease of eGFR, as measured/estimated
by both methods across the categories of albuminuria
(Table 2). Fasting plasma glucose was significantly lower
in the A3 subgroup only, while HbA:. levels showed no
differences regarding albuminuria (Table 2). eGFR and
creatinine results did not differ significantly depending on
creatinine methodology in either category of albuminuria
(P = 0.228, 0.2306 and 0.7553 for A1, A2 and A3
category, respectively; Mann-Whitney test).
Passing-Bablok regression analysis revealed a small,
but significant constant difference between the enzymatic
and compensated Jaffé SCr assays [y = -2.8095 (95%CI:
-3.8125to -1.6066) + 1.0476 x (95%CI: 1.0328-1.0625)]
across a wide range of creatinine values (Figure 1). This
was accompanied by a minor, but significant creatinine
assay-dependent difference in SCr-eGFR values [Bland
Altman: y = 1.5154 (95%CI: 1.1635-1.8674; lower limit:
-7.4276; upper limit: 10.4585) P < 0.001] (Figure 2). The
severity of both acute and chronic hyperglycaemia was
identified as the significant predictor of between-method
SCr-eGFR bias (Spearman's rho = -0.363 and -0.369
for fasting plasma glucose and HbA:c, respectively, P <

0.001).
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Table 1 Kidney Disease Improving Global Guidelines-2012 Prognostic Categories of Chronic Kidney Disease according to

estimated glomerular filtration rate and albuminuria (adapted from the Reference 2)

Albuminuria categories [albumin/creatinine (mg/mmol)]

Al A2 A3
<3 3-30 = 30
Normal to mildly increased Moderately increased Severely increased
eGER categories (mL/min per 1.73 m’) G1, = 90 Low risk Moderately increased risk High risk

Normal/high
G2, 60-90 Low risk Moderately increased risk High risk
Mildly decreased
G3a, 45-59 Moderately increased risk High risk Very high risk
Mildly to moderately decreased
G3b, 30-44 High risk Very high risk Very high risk
Moderately to severely decreased
G4, 15-29 Very high risk Very high risk Very high risk
Severely decreased
G5,<15 Very high risk Very high risk Very high risk
Kidney failure

eGFR: Estimated glomerular filtration rate.

Table 2 Clinical characteristics of the study subjects across the Kidney Disease Improving Global Guidelines-2012 categories of

albuminuria

Category of Albuminuria

Al A2 A3
N (M/F) 372 (212/198) 166 (87/79) 72 (38/34)
Age (y1) 63 (19-88) 68 (18-88) 60" (29-85)
Glucose (mmol/L) 9.0 (8.8-9.3) 9.4 (8.9-10.0) 7. 4“’ (5.7-8.9)
HbAc (%) 7.4 (7.3-7.6) 7.5 (7.3-7.7) 8 (7.4-8.5)
HbA (mmol/mol) 59 (57-61) (57 61) 62 (58-71)
e-SCr (umol/L) 69" (66-72) 75" (72-77) 100*" (88-137)
JJ-SCr (umol/mol) 70> (67-72) 77 (72-81) 108" (87-140)
e-5Cr-eGFR (mL/min per 1.73 m’) 91" (88-93) 85! (80-88) 60" (39-77)
J-SCr-eGFR (mL/min per 1.73 m’) 90" (87-92) 83! (76-86) 55" (39-73)

Age is expressed as median (range) and other variables as median (95%CI of median). °P < 0.001 vs A1; "P < 0.001 vs A2; “P < 0.001 vs A3. HbAuc:
Glycosylated hemoglobin; SCr: Serum creatinine; eGFR: Estimated glomerular filtration rate; e: Enzymatic; cJ: Compensated Jaffé; M: Male; F: Female.

Table 3 Reclassification of the estimated glomerular filtration rate based chronic kidney disease stage according to enzymatic and

compensated Jaffé creatinine values

e-SCr-eGFR-based CKD stage

1 2 3A 3B 4 Total
cJ-SCr-eGFR-based CKD stage 1 272! 5 o' o' o' 277 (42.7)
2 25° 206' 2 0' 0 233 (36)
3a 0 23 54! 0' 0 77 (11.9)
3b 0! o' b3 28! 1 34 (5.2)
4 0 o' 0! 1° 26! 27 (4.2)
Total 297 (45.8) 234 (36.1) 61 (9.4) 29 (4.5) 27 (4.2) 648

'Concordant; *Negatively discordant; *Positively discordant cases. CKD: Chronic kidney disease; cJ-SCr-eGFR: Compensated Jaffé serum creatinine-based

estimated glomerular filtration rate.

Inter-rater agreement analysis showed an excellent
agreement (weighted kappa = 0.918; 95%CI: 0.894-0.94)
between the method-specific SCr-eGFRs when classifying
subjects into KDIGO-2012 CKD-stages. However, some
cases were classified differently between CKD stages
depending on the creatinine method used for eGFR
calculation (Table 3). Compared to e-SCr-eGFR-based
CKD classification, 58/648 (9%) patients were re-
classified into a different CKD stage when cJ-SCr-based
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eGFR was used. The majority of these (54/648; 8%)
were re-classified into a more advanced stage of CKD
(positive discordance), with 23 (3.5%) cases re-classified
into the clinically significant eGFR category indicating
mildly to moderately decreased kidney function (< 60
mL/min per 1.72 m?). Among these, 7 cases (1%) had
Al stage of albuminuria, whereas the rest of clinically
significant positive discordant cases had more advanced
stages of albuminuria. On the other hand, 8/648 (1%)
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Figure 1 Passing-Bablok regression analysis of the agreement between
the enzymatic serum creatinine and compensated Jaffé serum creatinine
serum creatinine results in diabetic subjects. e-SCr: Enzymatic serum
creatinine; ¢J-SCr-eGFR: Compensated Jaffé serum creatinine.

of patients were re-classified into a less-advanced CKD
stage when compensated Jaffé-SCr-eGFR was used
(negative discordance), with only 2 cases being re-
classified between the 3A and 2 eGFR categories. Al
and A2 stage of albuminuria was detected in each one of
these two cases.

There was a significant difference in fasting plasma
glucose values regarding concordance of CKD staging,
with higher glucose values for positive- and lower glucose
values for negative discordant subjects, in comparison to
concordant sub-group (11.2 £ 4.3 vs 7.5 £ 1.8 vs 8.9
+ 2.1 mmol/L, P < 0.001). HbA«, indicating a chronic
level of hyperglycaemia, showed an identical pattern (8.4
+ 2.3% £ /69 £ 25 mmol/mol vs 6.6 £ 0.7%/49 £ 7.3
mmol/mol vs 7.8 £ 1.7%/62 + 19 mmol/mol; P < 0.01).
We analyzed the frequency of discordances according to
the level of hyperglycaemia, by using the fasting plasma
glucose cut-off of 17.0 mmol/L, which was reported
to significantly influence SCr results obtained by the
colorimetric Jaffé procedure!. Positively discordant
results were more prevalent in the sub-group of patients
with fasting plasma glucose above (n = 59), than below
(n = 589), 17.0 mmol/L glucose cut-off (20% vs 8%,
7° = 11.968, P = 0.0025). However, in general, patients
with eGFR < 60 mL/min per 1.73 m’ had lower fasting
plasma glucose than those with eGFR > 60 mL/min per
1.73m’ (7.3 £ 1.9 mmol/L v5 9.2 + 2.0 mmol/L, P < 0.0001).

DISCUSSION

In this study, we attempted to evaluate the influence
of creatinine methodology on the performance of CKD-
EPI-calculated eGFR for CKD staging in a large cohort of
diabetic patients. Our results indicate an overall excellent
agreement in CKD staging (kappa = 0.918) between the
Jaffé serum creatinine- and enzymatic serum creatinine-
based CKD-EPI-eGFR, with 9% of discordant cases. As
compared to the enzymatic creatinine, the majority of
discordances (8%) were positive, i.e., associated with
the more advanced CKD stage re-classification, whereas
only 1% of cases were negatively discordant if Jaffé
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(mL/min per 1.73 m?)

e-SCr-GFR - CJ-SCr-eGFR
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Mean of e-SCr-eGFR and CJ-SCr-eGFR
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Figure 2 Bland Altman analysis of the agreement between the estimated
glomerular filtration rate calculated by using Chronic Kidney Disease-
Epidemiology equation with enzymatic serum creatinine-based estimated
glomerular filtration rate and compensated Jaffé serum creatinine-based
estimated glomerular filtration rate serum creatinine results in diabetic
subjects. e-SCr-GFR: Enzymatic serum creatinine-based glomerular filtration
rate; ¢J-SCr-eGFR: Compensated Jaffé serum creatinine-based estimated
glomerular filtration rate.

creatinine was used for eGFR calculation. Plasma glucose
was identified as a significant determinant of between-
method bias.

Kidney function is rather uniquely affected by dia-
betes. Elevated GFR, known as hyperfiltration, is a
common finding in new-onset diabetes, probably as a
consequence of hyperglycaemia and related metabolic
and endocrine disturbances. Hyperfiltration, being
considered as an early sign of DKD!", is declining with
the progression of diabetes and the intensive diabetes
treatment was found to be effective in reducing the risk
for the progression to DKD by delaying the GFR decline
in both type 1 and type 2 diabetes!**®, Thus, specific
features of DKD in diabetes indicate the need for an
accurate and reliable method for GFR estimation over
the wide range of GFR. Our previous study showed that
CKD-EPI-eGFR, with improved accuracy in the GFR range
above 60 mL/min per 1.73 m?, represented a superior
surrogate marker of GFR in diabetic patients, particularly
those with normoalbuminuria and hyperfiltration impli-
cating its use as a reliable screening tool for an early
renal impairment in diabetes"”. Either compensated
Jaffé or enzymatic creatinine assay, traceable to the
reference IDMS procedure, is needed for eGFR-CKD-EPI
calculation™.

Analytical interference of the glucose and other
reducing substances in the alkaline picrate Jaffé creatinine
assay has long been identified””’. Several method
improvements, including modified spectral kinetics and
standardization to the IDMS reference procedure with
a mathematical adjustment of results to compensate
for interferences (compensated Jaffé assays), have
remarkably improved the accuracy of the method.
Nevertheless, the non-specificity remained a matter
of concern in selected patient subpopulations, such as
subjects with diabetes®®. Enzymatic creatinine assays
offer improved specificity and several authors argued that
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Jaffé method should be entirely abandoned, particularly
in the diabetic population. It was reported that CKD-
EPI-eGFR showed better concordance to the measured
GFR, empowering further the enzymatic method as a
method of choice for serum creatinine measurement in
diabetic patients!®!. However, evidence supporting this
proposition is based either on cross-sectional method-
comparison studies including a limited number of patients,
or simulation studies using analytical bias extracted
from inter-laboratory comparisons, with no data re-
garding the clinical outcome-associated risk™?!., Our
results demonstrate a minor, but significant glucose-
dependent positive bias between the serum creatinine
levels measured by compensated Jaffé and enzymatic
procedure, with a mirroring effect regarding respective
eGFRs, but the key question of this study was the clinical
relevance of the observed difference.

State-of-the-art strategies for laboratory test evaluation
implicate not only analytical, but also clinical performance
together with dlinical- and cost-effectiveness as essential
interactive components of the overall diagnostic test
utility assessment®, In a recently published outcome-
based study, Schmidt et ai™*! reported on a very low
risk for patient outcomes due to the miss-classification
of CKD stages with Jaffé creatinine assay in the general
population. Our study reveals that most of the discordant
cases in diabetic subjects were positive, i.e., Jaffé method
was likely to classify 8% of the patients into a more
advanced CKD stage than the enzymatic method. Among
these, 23/648 cases were classified into the clinically
significant stage 3A, while only 7 positively discordant
cases with normal UAE (1%) were re-classified between
the low4 and moderately increased risk for the CKD
progression, according to KDIGO guidelines (Table 1).
The frequency of positively discordant cases was 2.5
times greater in the sub-group of patients with plasma
glucose above the 17.7 mmol/L, previously reported as
a threshold for a significant analytical interference'”. It is
important to emphasize that both fasting plasma glucose
and HbA:wc in positively discordant sub-group was far
above the glycaemic recommendations for adults with
diabetes, requiring immediate interventions to reduce
the hyperglycaemia regardless of the kidney function™,
which is known to be afflicted by the renal hypoperfusion
in acute hyperglycaemic episodes!****.

Apart from assessing frequency, our main goal was to
evaluate the clinical consequences of the discordant Jaffé
creatinine-dependent CKD staging. In general, clinical
guidelines recommend the optimization of glycaemic
control and blood pressure as the treatment strategy to
prevent and/or delay the development/progression of
CKD in diabetic patients’. Patients with stage 3a CKD
(eGFR range 45-60 mL/min per 1.73 m?) should be
referred to a nephrologist for further evaluation, their
diet and medication adjusted and eGFR monitoring
intensified to twice a year. The more advanced stages
of CKD require further specialized care and intensified
monitoring, and metformin should be discontinued in
patients with stage 3b CKD (30-45 mL/min per 1.73 m?).
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However, KDIGO-2012 guidelines recommend repeated
eGFR measurement within 3 mo for all subjects with
eGFR < 60 mL/min per 1.73 m?’, in order to confirm the
classification®!. Considering the recommended diabetes
guidelines, our positively discordant group at the 60 mL/
min per 1.73 m* eGFR level (3.5%) would not experience
any harm from being classified into more advanced CKD
stage according to the Jaffé creatinine-based eGFR. On
the contrary, clinical intervention to improve glycaemic
control was identified as being immediately needed for
all these patients, and, if KDIGO-2012-recommended
confirmatory eGFR was to be done after 3 mo, pre-
sumably reached glycaemic goals would allow more
accurate CKD dlassification not only by the Jaffé method.
Limited design of our study did not allow the insight
into actual follow-up data, but the well-established
ameliorating effect of improved glycaemic control on
renal function is likely to elicit the consequent beneficial
effect on eGFR via biological mechanism(s)***, regardless
of the creatinine method used. Furthermore, the majority
of the positively discordant cases had A2 and A3 stages
of albuminuria, confirming an increased or high risk of
CKD progression in these patients™.

Significant improvements in CKD screening strategies
were enabled by creatinine standardization and auto-
mated eGFR reporting by clinical laboratories**%,
However, recommended practice is still not implemented
in many clinical settings, indicating a lack of appropriate
clinical care with significant medical and financial con-
sequences™. One of the reasons for the reluctance to
implement the guidelines is the concern of increased
costs of specific creatinine testing. Our results show
that low-cost Jaffé creatinine assay can be safely used
for the CKD screening in patients with diabetes, despite
confirmed positive analytical bias in comparison to enzy-
matic assay, provided that compensated Jaffé assay,
traceable to the reference IDMS procedure, and CKD-
EPI-calculated eGFR are used. The frequency of positively
discordant CKD classification is very low and associated
with severe hyperglycaemia, where the appropriate
interventions to attain glycaemic goals are warranted
regardless of CKD. Concomitant presence of increased
albuminuria in the majority of discordant cases further
diminishes the clinical practice consequences, which
may, in turn, be beneficial for the patients in terms of
increasing frequency of eGFR monitoring and intensifying
efforts to control hyperglycaemia and hypertension. Due
to a very low frequency, positive discordance is not likely
to present a great burden for the health-care providers.
On the other hand, a very low proportion of negatively
discordant cases (1%) at the 60 mL/min per 1.73 m’
eGFR level indicate a negligible possibility to miss the
CKD diagnosis, which could be the most prominent
clinical problem affecting patient outcomes. Namely,
CKD, being a major risk factor for cardiovascular disease
and overall mortality, should be detected as early as
possible, since appropriate interventions can substantially
reduce risks and improve patient outcomes'”.

Limitations of our study include cross-sectional design
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and singular ethnicity. A large cohort of diabetic patients
stratified according to albuminuria and degree of hyper-
glycaemia, as well as dlinical outcome-based, rather than
method-comparison-based approach can be regarded as
the study advantages.

In conclusion, results from our study indicate that
compensated Jaffé creatinine procedure, in spite of the
glucose-dependent bias, is not inferior to enzymatic
creatinine in CKD diagnosis/staging and therefore may
provide a reliable and cost-effective tool for the renal
function assessment in diabetic patients.

COMMENTS

Background

Diabetic kidney disease (DKD) is one of the most prevalent chronic
complications of diabetes and the most common single cause of end-stage
renal failure. Current clinical guidelines recommend regular screening for
and staging of DKD by the laboratory assessement of both urinary albumin
excretion rate and estimation of glomerular filtration rate from serum creatinine
(SCr-eGFR).

Research frontiers

Analytical performance of the serum creatinine assays is the critical determinant
of eGFR accuracy. The most widely used compensated Jaffé creatinine assay
suffers from a non-specific bias from pseudo-creatinine chromogens (glucose,
ketones), which is not the case with the costly enzymatic assays. Several
studies advocated the replacement of the compensated Jaffé with enzymatic
creatinine assays in order to improve reliability of the eGFR, especially in
the diabetic population, which is expected to have an increased amount of
interfering substances in serum. However, recently published risk-analysis
study, using both analytical and biological variability criteria, revealed a low risk
for misclassification of CKD based on Jaffé-SCr-eGFR results in the general
population, while the clinical impact in the diabetic population remains unclear.

Innovations and breakthroughs

This study evaluated the influence of creatinine methodology on the
performance of CKD-EPI-calculated eGFR for CKD diagnosis/staging in
diabetic patients. The results indicate that compensated Jaffé creatinine
procedure, in spite of the glucose-dependent bias, is not inferior to enzymatic
creatinine in CKD diagnosis/staging and therefore may provide a reliable and
cost-effective tool for the renal function assessment in diabetic patients.

Applications

Significant improvements in CKD screening strategies were enabled in the last
decade by creatinine standardization and automated eGFR reporting by clinical
laboratories. However, recommended practice is still not implemented in many
clinical settings, indicating a lack of appropriate clinical care with significant
medical and financial consequences. One of the reasons for the reluctance to
implement the guidelines is the concern of increased costs of specific creatinine
testing. This results show that low-cost Jaffé creatinine assay can be safely
used for the CKD screening in patients with diabetes, despite confirmed positive
analytical bias in comparison to enzymatic assay, provided that compensated
Jaffé assays, traceable to the reference IDMS procedure, and CKD-EPI-
calculated eGFR are used. This finding is particularly valuable for the primary
health-care facilities, since available and cost-effective screening for DKD may
substantially improve patient outcomes and reduce overall costs associated
with more advanced complications of diabetes.

Peer-review

The paper is far from being a useful tool for the clinical management of CKD
patients, it shows an interesting new approach to be validated in a prospective
way and bigger sample size in order to clarify the potential use in specific
clinical situations of CKD patients.
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