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A B S T R A C T

Introduction: Determination of creatinine and estimation of Glomerular Filtration Rate (GFR) rapidly before
injection of contrast media provides early detection of high-risk patients for acute kidney failure. Hence, a rapid
point-of-care (POC) device (result in 30 s) allowing creatinine measurement and eGFR could be of interest. To
validate this method, we considered a population referred for measuring GFR.
Methods: Iohexol plasma clearance was used to measure GFR. For each subject, enzymatic creatinine was
quantified with two different devices: in plasma with the Roche Cobas analyzer and in capillary blood with the
Nova Biomedical POC device. Both values of creatinine were used in the CKD-EPI equation for estimated glo-
merular filtration rate (eGFR). eGFR using POC was compared to eGFR using Cobas and to mGFR by Passing
Bablok regression, calculation of bias, precision and accuracy (or concordance) within 30%. Also, we calculated
the rate of discrepant staging (eGFR>60 or≤ 60 when mGFR is actually ≤60 and > 60) with both creatinine
methods.
Results: 120 subjects (52 ± 13 years, 49% of women) were included. Mean mGFR was 77 ± 27mL/min/
1.73m2 with 29 patients presenting mGFR<60mL/min/1.73m2. Passing- Bablok regression comparing eGFR
obtained with the POC and the Cobas was: eGFRPOC=−0.1 (95% CI: −7.4; 3.0)+ 1.06 (95% CI: 1.00; 1.15) x
eGFRCOBAS. Mean bias was 3.7 ± 14.1mL/min/1.73m2. Concordance within 30% was 82%. Compared to
mGFR, Passing-Bablok with POC was: eGFRPOC=−11.5 (95% CI: −22.9; −0.7)+ 1.15 (95% CI: 1.02; 1.29) x
mGFR. Mean bias was 0.1 ± 17.6mL/min/1.73m2. Accuracy within 30% was 81%. Between eGFRCOBAS and
mGFR, mean bias was −3.7 ± 12.5mL/min/1.73m2. Accuracy within 30% was 95%. With POC (and Cobas),
3.3% (0.8%) of patients would have been considered with GFR > 60mL/min/1.73m2 whereas mGFR it was
≤60 and 10% (9.2%) of them would have been considered with GFR ≤60mL/min/1.73m2 when mGFR
was> 60.
Conclusion: Creatinine measured with the POC has an acceptable performance when used with the CKD-EPI
equation to estimate GFR. Its ability to detect GFR<60mL/min/1.73m2 is not significantly different from the
classical Roche assay. StatSensor Creatinine (Nova Biomedical) can be used for GFR screening before contrast
media injection.

1. Introduction

The administration of iodinated contrast media is of great value to
the practice of medical imaging, but it is not without risks. One major
risk is contrast induced acute kidney injury (CI-AKI). CI-AKI is defined
as an increase of serum creatinine concentration of> 0.3 mg/dL

(26.5 μmol/L) or a 50% rise from baseline within 48–72 h after re-
ceiving intravascular contrast agents [1], and has been associated with
increased morbidity and mortality [2].

There are well-known risk factors associated with CI-AKI such as
diabetes, advanced age or cardiovascular disease [2]. Among these risk
factors, the presence of pre-existing chronic kidney disease (CKD) is one
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of the most important [3]. Guidelines are available for the management
of such patients with pre-existing CKD [4]. Because of the risk and
available preventive strategies, the European Society of Urogenital
Radiology and other guidelines recommend to measure serum creati-
nine and calculate the evaluation of the Glomerular Filtration Rate
(eGFR) before injection of contrast agent in all patients [5].

However, knowing the renal status of patient might be challenging.
Many patients do not have a recent kidney function test in their medical
records or this result is not always easily and/or quickly available. The
turnaround time for serum creatinine testing performed in a central
laboratory can sometimes be lengthy and up to several hours [6]. Be-
cause of these practical difficulties and potential delay in processing
patients through the radiology pathway, determination of eGFR could
be omitted.

A quick determination of creatinine using a Point of Care (POC)
device would facilitate the assessment of kidney function and poten-
tially reduce the risk of CI-AKI. One such point of care device is
StatSensor Creatinine (Nova Biomedical, Waltham, MA) which is a low
maintenance handheld POC device that can be used for monitoring
creatinine/eGFR directly in capillary and venous whole blood (1.2 μL)
providing a result within 30 s.

Previous analytical and comparison studies have shown that this
device could be comparable to classical laboratory methods [7,8]. The
use of POC devices as a tool for monitoring renal function in different
patient settings has been previously reported [9,10]. However, all
studies until now have compared creatinine and eGFR results to crea-
tinine measured in the laboratory. The plasma clearance of iohexol (a
non-ionic contrast medium) is considered as a reference method for
measured GFR (mGFR) [11]. We compared eGFR obtained with the
POC creatinine method with results of mGFR in addition to our routine
method for eGFR.

2. Materials and methods

2.1. Patient enrolment and specimen collection

This prospective observational study included adult patients un-
dergoing renal function assessment at the CHU Liege Hospital between
2014 and 2018. Whole blood specimens were obtained by venipuncture
and collected into tubes containing lithium heparin anti-coagulant.
Capillary blood was collected in order to perform POC testing, which is
designed for hospital use as it allows traceability of strips lot number,
patients and healthcare providers. All measurements were obtained on
the same day.

2.2. Creatinine measurement methods and calculation of eGFR

Capillary blood specimens were tested directly using StatSensor
Creatinine (Nova Biomedical Waltham, MA) before iohexol injection.
The POC device is based on an enzymatic amperometric method em-
ploying an enzyme cascade reaction (CV=4.9–11.2%). Lithium he-
parin whole blood venous specimens were centrifuged to obtain plasma
for testing on the Cobas 8000 (Roche Diagnostics). The laboratory
analyzer is using an enzymatic determination of creatinine (creatini-
nase/sarcosine oxidase based method, CV=1.2–1.8%). From the la-
boratory and POC creatinine values, eGFR was calculated using the
Chronic Kidney Disease and Epidemiology equation (CKD-EPI) [12].

2.3. Measurement of GFR

Iohexol was administered as Omnipaque® 240mg I/mL (Amersham
Health (South Plainfield, NJ, USA). Venous blood samples were drawn
at five time points (120, 180, 240, 300 and 360min) after the injection
of 5mL of iohexol. The blood was allowed to stand for 30–60min be-
fore being centrifuged at 1000–1300 g for 10min. Plasma concentra-
tions of iohexol were determined by high performance liquid

chromatography with a diode array detector (HPLC-DAD) as previously
described [13]. A curve was obtained expressing iohexol elimination,
and GFR was then calculated according to the Brochner-Mortensen
method. All mGFR results were indexed for body surface area.

2.4. Statistical methods

Data were analyzed using MedCalc software (version 17.5.5,
Belgium). Bland-Altman plots were used to show the agreement be-
tween mGFR and eGFR. Passing-Bablok regression was used for method
comparison. Then, bias (the difference between eGFR- mGFR, sys-
tematic error) were calculated. Precision was evaluated by the standard
deviation of the bias (random error). We calculated the accuracy within
30%, i.e. the percentage of eGFR results being within +/− 30% of
mGFR. When eGFR results were compared between themselves, we
used the term concordance within 30%. Difference in accuracy/con-
cordance between eGFRs was tested with the exact McNemar test. The
threshold of statistical significance was set at p= .05. Finally, we also
tested the ability of eGFR to classify subjects/patients in the same CKD
stage as mGFR, using the usual threshold of 60mL/min/1.73m2.

3. Results

3.1. Patient demographics

One hundred and twenty patients were enrolled in the study in-
cluding 61 men and 59 women (Table 1). The mean age was
52.5 ± 13.1 years. The mean mGFR was 77 ± 27mL/min/1.73m2,
ranging from 15 to 131mL/min/1.73m2. The average eGFR was
73 ± 28mL/min/1.73m2, ranging from 15 to 157mL/min/1.73m2

using Roche Cobas and 77 ± 30mL/min/1.73m2, ranging from 15 to
165mL/min/1.73m2 using the POC. Twenty-nine subjects (24.2%) had
a measured GFR lower than 60mL/min/1.73m2.

3.2. Correlation between StatSensor and Cobas creatinine measurements

There was a good correlation between creatinine results obtained
with POC and the laboratory method (r=0.93; P < .0001). Passing-
Bablok regression analysis did not show significant difference between
the methods: Creatinine (POC)=1.02 x Creatinine (Cobas) – 0.07 (95%
CI of 0.93 to 1.15 and− 0.20 to 0.020, for slope and intercept, re-
spectively) (Fig. 1).

3.3. Comparison of eGFR with POC and Cobas

Passing-Bablok regression was as followed: eGFR (POC)=1.06 x
eGFR (Cobas) -0.13 (95% CI of 1.00 to 1.15 and− 7.38 to 3.00, for
slope and intercept, respectively). The mean absolute bias for POC
eGFR compared to laboratory eGFR results was 3.7 ± 14.1 mL/min/
1.73m2 (Fig. 1) with a mean percent bias of 6.5 ± 21.2%. Concordance
within 30% was calculated at 82%.

Table 1
Demographics of 120 adult patients undergoing GFR measurement included in
the study.

Parameter Male Female Total

Distribution 61 59 120
Age range years (MEAN ± SD) 48.0 ± 12.9 57.0 ± 11.8 52.5 ± 13.0
Weight kg (MEAN ± SD) 86.1 ± 20.4 68.1 ± 16.5 77.2 ± 20.6
Height cm (MEAN ± SD) 176.7 ± 8.3 162.5 ± 6.8 169.7 ± 10.4
Creatinine mg/dL (COBAS) 1.38 ± 0.7 0.98 ± 0.4 1.18 ± 0.6
(Mean ± SD AND Range) 0.42–4.17 0.58–2.83 0.42–4.17
MGFR mL/min/1.73M2 77.6 ± 28.9 75.3 ± 24.0 76.5 ± 26.5
(Mean ± SD AND range) 15.0–129.0 21.0–131.0 15.0–131.0
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3.4. Comparison of eGFR with mGFR

Compared to mGFR, Passing-Bablok regression obtained with POC
was as followed: eGFR (POC)= 1.15 x mGFR -11.5 (95% CI: 1.02 to
1.29 and− 22.9 to −0.7 for slope and intercept, respectively). Mean
bias was 0.1 ± 17.6mL/min/1.73m2 (Fig. 2). Accuracy within 30%
was calculated at 81%. Between eGFR (Cobas) and mGFR, Passing-
Bablok regression was: eGFR (Cobas)= 1.05 x mGFR - 6.22 (95% CI:
0.97 to 1.14 and− 13.14 to −0.32 for slope and intercept, respec-
tively). Mean bias was −3.7 ± 12.5 mL/min/1.73m2 (Fig. 2). Accu-
racy within 30% was calculated at 95%, which is statistically different
and better than results with the POC (P= .0017).

3.5. Ability of eGFR results to correctly classify patients (< or > 60ml/
min/1.73m2)

The concordance of POC eGFR and Cobas eGFR with mGFR for
categorizing CKD stage was 58% (70/120) (Fig. 3) and 63% (76/120),
respectively. Those results did not differ statistically (P= .5091). Of the
twenty-nine patients with mGFR<60mL/min/1.73m2 twenty seven
were identified by POC eGFR (93.1%) and twenty eight (96.6%) by
laboratory eGFR. Twelve (13%) of patients using the POC and sixteen
(18%) with Cobas would have been considered with GFR ≤60mL/
min/1.73m2 when it was> 60. Thirteen of the seventeen patients with
mGFR<45mL/min/1.73m2 were identified by the POC (76.5%) and
twelve by the routine analyzer (70.6%).

4. Discussion

Screening of kidney function prior to contrast media injection is
recommended in the context of CI-AKI. We evaluated a POC device, the
Statsensor Creatinine (Nova Biomedical) which has been evaluated
previously [14]. We compared eGFR obtained with the POC to results of

Fig. 1. (A) Passing-Bablok regression analysis of the comparison of creatinine determination using the POC (Statsensor) and the Cobas 8000 analyzer. Creatinine
(Statsensor) = 1.02 x Creatinine (Cobas) - 0,07. (B) Bland-Altman chart of the eGFR (mL/min/1.73m2) obtained with the POC (Statsensor) in comparison to the
Cobas 8000.

Fig. 2. (A) Bland-Altman chart of the eGFR (mL/min/1.73m2) obtained with the POC (Statsensor) in comparison to mGFR (mL/min/1.73m2). (B) Bland-Altman chart
of the eGFR (mL/min/1.73m2) obtained with the Cobas 8000 in comparison to mGFR (mL/min/1.73m2).

Fig. 3. Concordance of eGFR (mL/min/1.73m2) obtained with Statsensor with
mGFR (mL/min/1.73m2) for categorizing CKD stages.
Zone of concordance calculated at 58% (70/120).
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mGFR in addition to our routine method for eGFR. Our data showed
that the POC device is suitable for GFR screening and low GFR detec-
tion before contrast media injection, even if its global performance to
estimate GFR is slightly lower than creatinine measured by the la-
boratory.

Radiology guidelines based on ESUR recommendations advise to
delay the imaging procedure, if possible without harm to the patient,
until an estimation of the renal function is available. Patients with an
eGFR<45mL/min/1.73m2 are classified as at risk of CI-AKI.
Determination of creatinine levels and GFR estimation before contrast
media injection allows early detection of at-risk patients for CI-AKI.
Identifying those patients can lead to consider alternative imaging
method without iodine-based contrast agent or preventive hydration.

In clinical practice, because of organizational issues, GFR screening
before contrast agent injection could be bypassed. POC capillary blood
creatinine/eGFR testing provides an opportunity for immediate as-
sessment of patient kidney function prior to administration of iodinated
contrast medium. Previous studies showed that POC based creatinine
determinations may be accurate for clinical use, in diagnosis and
monitoring patients with acute kidney injury, especially in intensive
care units [15,16]. POC creatinine testing has also shown feasibility in
radiology environment [17]. Shorter turnaround time for the test re-
sults could reduce waiting time and improve patients management in
interventional radiology, cardiology as well as emergency departments
[17,18].

It is also described in the literature that the risk of CI-AKI increases
with the elevation of the ratio of total contrast volume to eGFR [20],
and POC creatinine testing before imaging has been reported to sig-
nificantly reduce the contrast media volume injected [21].

Capillary samples taken by fingerprick play a role in the analytical
error and imprecision in the POC testing. Insufficient analytical validity
of the POC compared to standardized methods in the central laboratory
has been described before [10]. According to the Ricos Database for
quality requirements, desirable specification for inaccuracy of the
creatinine was calculated at 3.96% [22]. Compared to our routine
method, mean bias was calculated at 3.7% in our study which is in
agreement with Ricos requirements. A comparable bias of 3.56 has
recently been reported by Snaith and colleagues [23] where a com-
parison was established between the Statsensor and the same routine
method than ours (Roche Cobas 8000). At the opposite, Bogaert and
colleagues reported a poorer performance. Just as in our study, the POC
was challenged against a Roche analyzer but unlike us, some of their
samples were spiked whole blood [24].

When compared to the iohexol determinate GFR, POC performance
seems valid for the screening of high-risk patients because its perfor-
mance for GFR CKD classification is comparable to the routine method.
However, POC devices for GFR screening must be integrated into the
workflow in the healthcare units they are available, otherwise the
clinical utility is limited. Some authors have reported an overestimation
of creatinine measured with POC which can overestimate rates of CI-
AKI [25] and therefore lead to lengthy delays or even inappropriate
medical care. Further studies assessing usefulness and clinical con-
sequences of a GFR estimation using a POC device are needed.

To our knowledge no assessment has been made yet comparing
eGFR derived from whole blood capillary and whole blood venous point
of care creatinine measurements with the iohexol determinate GFR.
This is a strength of the present study since this method is a gold-
standard for GFR measurement [26]. Other strengths of the study in-
clude prospective design and simultaneous collection of samples.

Our study has several limitations. First of all, it is a single center
study involving a relatively small number of patients, especially CKD
patients. Second, subjects undergoing iohexol measure of GFR are not
random patients. They are usually organ donors, children or patients for
whom the clinician had doubtful eGFR using creatinine determination.
As a result, a selection bias might exist. However no children were
included in our study population. Thus, the effect of extreme hematocrit

levels was not tested, which might be considered as another limitation
of the study. Nevertheless, in the present study the objective of im-
plementing creatinine POC device was to prevent CI-AKI and target an
adult population. In case clinicians are unsure about a result in a patient
known for an extreme hematocrit level, a verification by the routine
method in plasma or serum which remains available 24 h a day, 7 days
a week can be requested.

5. Conclusion

Creatinine measured with the POC has an acceptable performance
when used with the CKD-EPI equation to estimate GFR. Its ability to
detect GFR<60mL/min/1.73m2 is not significantly different from the
classical Roche assay. Using the POC for renal function screening, we
have shown that we would miss few patients with a renal function
impairment, which is the most important goal in the context of radi-
ology. StatSensor (Nova Biomedical) can be used in the GFR screening
before contrast media injection. However, because of higher analytical
imprecision compared to the central laboratory method, the POC device
seems only suitable specific contexts where creatinine results are ur-
gently needed.

References

[1] European Society of Urogenital Radiology, ESUR Guidelines on Contrast Agents.
Version 10, http://www.esur.org/esur-guidelines.

[2] G. Chalikias, I. Drosos, D.N. Tziakas, Contrast-induced acute kidney injury: an
update, Cardiovasc. Drugs Ther. 30 (2) (2016) 215–228.

[3] E. Chong, K. Poh, S. Liang, H. Tan, Risk factors and clinical outcomes for contrast-
induced nephropathy after percutaneous coronary intervention in patients with
normal serum creatinine, Ann. Acad. Med. Singap. 39 (2010) 374–380.

[4] R. Nicola, K.W. Shaqdan, K. Aran, M. Mansouri, A. Singh, H.H. Abujudeh, Contrast-
induced nephropathy: identifying the risks, choosing the right agent, and reviewing
effective prevention and management methods, Curr. Probl. Diagn. Radiol. 44 (6)
(2015) 501–504.

[5] P. Kolh, et al., 2014 ESC/EACTS Guidelines on myocardial revascularization, Eur. J.
Cardio-thoracic Surg. 46 (4) (2014) 517–592.

[6] D.J. McKillop, P. Auld, National turnaround time survey: professional consensus
standards for optimal performance and thresholds considered to compromise effi-
cient and effective clinical management, Ann. Clin. Biochem. 54 (1) (2017)
158–164.

[7] C.S. Kosack, W. De Kieviet, K. Bayrak, A. Milovic, A.L. Page, Evaluation of the Nova
StatSensor® XpressTM creatinine point-of-care handheld analyzer, PLoS One 10 (4)
(2015) 1–11.

[8] C. Srihong, K. Pangsapa, K. Chuaboonmee, Y. Kotipan, N. Charuruks, Evaluation of
the analytical performance of the nova statsensor creatinine meter for blood testing,
J. Med. Assoc. Thail. 95 (9) (2012) 1225–1231.

[9] A.J. Carden, et al., Prospective observational study of point-of-care creatinine in
trauma, Trauma Surg. Acute Care Open 1 (1) (2016) e000014.

[10] C.L. Van Lint, et al., Application of a point of care creatinine device for trend
monitoring in kidney transplant patients: fit for purpose? Clin. Chem. Lab. Med. 53
(10) (2015) 1547–1556.

[11] P. Delanaye, et al., Iohexol plasma clearance for measuring glomerular filtration
rate in clinical practice and research: a review. Part 1: how to measure glomerular
filtration rate with iohexol? Clin. Kidney J. 9 (5) (2016) 682–699.

[12] A.S. Levey, et al., A new equation, 150 (9) (2009) 604–612.
[13] E. Cavalier, et al., Performance of iohexol determination in serum and urine by

HPLC: validation, risk and uncertainty assessment, Clin. Chim. Acta 396 (1–2)
(2008) 80–85.

[14] K.L. Schnabl, S. Bagherpoor, P. Diker, C. Cursio, J. DuBois, P.M. Yip, Evaluation of
the analytical performance of the Nova StatSensor creatinine meter and reagent
strip technology for whole blood testing, Clin. Biochem. 43 (12) (2010) 1026–1029.

[15] P. Calzavacca, A. Tee, E. Licari, A.G. Schneider, R. Bellomo, Point-of-care mea-
surement of serum creatinine in the intensive care unit, Ren. Fail. 34 (1) (2012)
13–18.

[16] A. Udy, S. O’Donoghue, V. D’Intini, H. Healy, J. Lipman, Point of care measurement
of plasma creatinine in critically ill patients with acute kidney injury, Anaesthesia
64 (4) (2009) 403–407.

[17] B. Snaith, et al., Point of care creatinine testing in diagnostic imaging: a feasibility
study within the outpatient computed tomography setting, Eur. J. Radiol. 112
(2019) 82–87 no. January.

[18] J.H. Nichols, et al., Clinical outcomes of point-of-care testing in the interventional
radiology and invasive cardiology setting, Clin. Chem. 46 (4) (2000) 543–550.

[20] G. Marenzi, E. Assanelli, I. Marana, N-acetylcysteine and contrast-induced ne-
phropathy in primary angioplasty, N. Engl. J. Med. 354 (2006) 2773–2782.

[21] G.V. Karamasis, et al., Impact of point-of-care pre-procedure creatinine and eGFR
testing in patients with ST segment elevation myocardial infarction undergoing
primary PCI: the pilot STATCREAT study, Int. J. Cardiol. 240 (2017) 8–13.

V. Stojkovic, et al. Clinica Chimica Acta 499 (2019) 123–127

126

http://www.esur.org/esur-guidelines
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0010
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0010
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0015
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0015
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0015
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0020
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0020
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0020
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0020
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0025
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0025
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0030
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0030
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0030
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0030
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0035
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0035
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0035
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0040
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0040
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0040
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0045
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0045
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0050
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0050
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0050
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0055
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0055
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0055
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0060
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0065
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0065
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0065
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0070
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0070
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0070
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0075
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0075
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0075
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0080
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0080
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0080
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0085
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0085
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0085
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0090
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0090
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0100
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0100
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0105
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0105
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0105


[22] Westgard QC Quality, Requirements: Desirable Specifications for Total Error,
Imprecision, and Bias, Derived from Intra- and Inter-Individual Biologic Variation,
Available at, 2014. https://www.westgard.com./biodatabase1.htm.

[23] B. Snaith, M. Harris, B. Shinkins, M. Jordaan, M. Messenger, A. Lewington, Point-of-
care creatinine testing for kidney function measurement prior to contrast-enhanced
diagnostic imaging: evaluation of the performance of three systems for clinical
utility, Clin. Chem. Lab. Med. 56 (8) (2018) 1269–1276.

[24] L. Bogaert, T. Schiemsky, P. Van Hover, P. De Schrijver, L. Van Hoovels, Letter to
the Editor Analytical and Diagnostic Performance Evaluation of Five Creatinine

POCT Devices in the Identification of Patients at Risk for Post-Contrast Acute
Kidney Injury (PCAKI), (2019), pp. 2–5.

[25] B.R. Griffin, et al., Unadjusted point of care creatinine results overestimate acute
kidney injury incidence during field testing in Guatemala, PLoS One 13 (9) (2018)
1–12.

[26] P. Delanaye, et al., Iohexol plasma clearance for measuring glomerular filtration
rate in clinical practice and research: a review. Part 2: why to measure glomerular
filtration rate with iohexol? Clin. Kidney J. 9 (5) (2016) 700–704.

V. Stojkovic, et al. Clinica Chimica Acta 499 (2019) 123–127

127

https://www.westgard.com./biodatabase1.htm
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0115
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0115
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0115
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0115
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0120
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0120
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0120
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0120
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0125
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0125
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0125
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0130
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0130
http://refhub.elsevier.com/S0009-8981(19)32027-3/rf0130

	Estimated glomerular filtration rate using a point of care measure of creatinine in patients with iohexol determinate GFR
	Introduction
	Materials and methods
	Patient enrolment and specimen collection
	Creatinine measurement methods and calculation of eGFR
	Measurement of GFR
	Statistical methods

	Results
	Patient demographics
	Correlation between StatSensor and Cobas creatinine measurements
	Comparison of eGFR with POC and Cobas
	Comparison of eGFR with mGFR
	Ability of eGFR results to correctly classify patients (<or > 60 ml/min/1.73m2)

	Discussion
	Conclusion
	References




