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Creatinine Determination by Nova CCX Analyzer Harmonized with the Roche Enzymatic
Method for Early and Accurate Detection of Renal Dysfunction
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Background: Early detection of underlying renal dysfunction among emergency patients is important, particularly before imaging studies using
contrast media. The estimated glomerular filtration rate (eGFR) calculated from creatinine values is useful in situations requiring rapid evaluation
and detection of renal impairment.

Methods: We evaluated the concordance of eGFR determined using the whole blood creatinine test by Nova CCX (Cr-CCX WB; Nova Biomedical,
USA) method and the serum creatinine test by Roche Integra 800 (Cr-RE Serum; Roche Diagnostics, Switzerland) enzymatic method, which is known
to be traceable to the isotope dilution mass spectrometric (ID-MS) reference method.

Results: Compared to Cr-RE Serum (x), Cr-CCX WB (y) showed good correlation but unacceptable total error and negative proportional bias (Dem-
ing regression, y=0.92x + 0.02; r=0.98; n=61). However, when we adjusted the Cr-CCX WB values with a new slope and offset derived from the
Deming regression analysis with Cr-RE Serum, the concordance rate improved from 0.77 to 0.93 (as measured by kappa statistics), and total errors
became acceptable except at 1 level. When we used the ID-MS traceable eGFR formula, the Nova CCX demonstrated sufficient sensitivity (93.5%)
and specificity (100%) for the detection of renal dysfunction (eGFR less than 60 mL/min/1.73 m?) in patients.

Conclusions: We concluded that if we adjusted the harmonizing factors of Nova CCX according to the ID-MS traceable method, then the Nova CCX
might be a relatively accurate point-of-care creatinine analyzer for detecting renal dysfunction among patients undergoing urgent imaging studies

with radiological contrast media.
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2 Ao M= FUT shatoll A EAa} sflut A2 Hdo] g
HE Aol FH& ARE-she] ID-MS {H Q] AAkado] Jlrkar
&%l Roche Cobas Integra 800 analyzer (Roche Diagnostics, Ba-
sel, Switzerland)2 Feloteld& Skl AEE ARg-8to] %
AP 7191 Nowva Stat Profile Critical Care Xpress (Nova CCX,
Nova Biomedical, Waltham, MA, USA)Z A #|o}eld-& S45}¢]
o] w9l

A8 gAe] oA slate] A8 Al heparinized ve-
nous whole-blood, BD vacutainer, Franklin Lakes NJ, USA)of| &
sfo AYLT, WAL 22 AolA] WA 2] A Userum sepa-
rator tube, BD vacutainer, Plymouth, UK)of| Zj&s}o] AQjck &
61799] 2ol A Zi7te] AR BAl] ek Q7717 20109
99| 1GAIgen] BE afobeld TR A T 4417
of o] ojRic AT Bok BRI Aeofend S A
Y5t I Nova CCXOA| 7 7] 5= 2] A& (quality con-
trol, Q0= U7 U = (inter-day imprecision) 7} 83}tk
Nova CCX2} Roche Integra 800> A} A] 7|22 0 & FAst &
Zx(creatinine amidohydrolase, creatine amidohydrolase " sarco-
sine oxidase) 5 AFHGSIATE 5 AH]ofA] XE 4bE<] TAkR A
AA IO A ZFo]7) Qli=d] Nova CCXa= Ml A=H(platinum
electrode) 53l RS AYAA A7E Z75H= Wi @@mpero-
metric)& AFE-51H, Roche Integra 800-2> quinine imine-& I}AFSH

a Ax(peroxidase) 2 715 B]ATH (colorimetric) S A28t} ESH
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Nova CCX&} Roche Integra 8002] A5 H7I5l7] 93f CLSI
AR Al whet 6747 = 2 A2 AAEEERS G HARY
S 52 7] (Reference material institute for clinical chemistry
standards, ReCCS)9]| 2]&|5}o] ID-MS HO &2 7]|& ZH2 AL o7}
A 0] AAE ST Foll Wk HEe Fo] el FEdupli-
cate) 2454 397k Aol SRS SAstel Bisiolet
[11,12]. BA R AL AX(Excel, Microsoft, Redmond, WA, USA)T}
Analyse-Tt version 2.21 (Analyse-It Software Ltd, Leeds, UK)=- A}
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A 5 6175 2] A2 58.60+16.4 (Bt + I HAPAA.2H
'e/go] 331, o}/do] 2870] 3l o] & eGFRO] 30 mL/min/1.73 m’
o]gkel 327} 16W, 30-59 mL/min/1.73 m*Q] $A}7} 14, 60 mL/
min/1.73 m* o3¢l EEAp7} 3170 let. AE717E F2t Nova CCX
oA AlaYSt 2714] 5] A E20.89 mg/dL, 5.86 mg/dL)
o] AR W(within-run) ¥o]Al4, A7H(between-day) Ho|7#|
9 ZHo| A5 I ole] T 0.89 mg/dL (SD, 0.03)914] 7+
7F 2.1%, 2.0% 2 29%$A31, Aot ST 5.86 mg/dL (SD, 0.16)
ol A Z¥z} 15%, 2.2% 2 2. 7%k

e H7HE I8l AldgE ReCCS HAFATRR}FC] H] 1E-AJo] A
A9 © &2 Nova CCX A= a4 & 3/ 2 ZHnegative bias)
£ H13 2 Zfotal error) 7|0 2 2| 4510] 5]-&7|F2] 11.4%
o|U9] 1= 0.81 mg/dLe] 8 712 ko] $19JTH13] (Table 1),

SAe] HAIE W & g Nova CCX9 Agloteld HAF A}
(MolA % Roche Integra 8002] A} AR} HA| 4 O 2 v]5>
SARE -8%2] 544 LS Hole e o 4 ATy =092x+
0.02, r=098; Deming 3|44, ESH A& thAlo] Roche Inte-
gra 800 A} Alol] AHE-3F @A 0 & Nova CCXE AARE Aakx)
O} HWF-S Lol = Nova CCX AEHAL Aaky) = SAFSHA| T
o7k thE 242 A2 BYrhy=090x+0.0, r=0. 99; Deming 3]
A AD. whebA] Roche Integra 800 A1HE 7122 & Nova CCX
Aito]| 717] YA &= QIAKinstrument harmonizing factors) -8t
S Z17k0] |2 Akt Adjoteld v H7}F A= y=1.00x+
0.00 (r=097; Roche, x; Nova CCX, y; Fig. D& UX| %7} 7A1=$]
om F 2210] -G HE Hlofih= -9 0.81 mg/dLof|A] 9Fo
QA5 Holw Hlofit A Qo] thE slew B o819 Well &
QJth(Table 1). $HH, eGFRE] YX]|%=+= Table 22} ZH0] kappaghl
2077914 09322 A=k

eGFR ZAF] 21314 AA2]9] 60 mL/min/173 m2Ech 2231 90
mL/min/173 m* B|REQ] ERAS71A] Zotske] 4375 iAo =,
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Table 1. Evaluation of bias and total error of Nova CCX creatinine determination

CFS creati- Nova CCX method before adjustment Nova CCX method after adjustment

CFScreati-  nine target  Creatinine Total Creatinine .\
nine Level value Average Bias (%) TE (%) Remark* Average Bias (%) TE (%) Remark*

(mg/dL) Cva (%) CVa (%)

mg (mg/dL) (mg/dL)
Level 1 081 0.787 3.10 -2.78 8.86 Acceptable 0.878 338 -8.44 15.06 Unaccpetable
Level 2 1.05 0.930 1.10 -11.46 13.62 Unaccpetable 1.033 1.20 -1.59 394 Desirable
Level 3 1.39 1.249 1.69 -10.13 13.45 Unaccpetable 1.382 1.85 -0.60 422 Desirable
Level 4 1.82 1.592 1.75 -12.54 15.96 Unaccpetable 1.755 1.90 3.57 7.30 Desirable
Level 5 238 2.089 238 -12.24 1691 Unaccpetable 2297 2.69 3.50 8.78 Acceptable
Level 6 273 2364 213 -13.41 17.58 Unaccpetable 2597 232 4.88) 9.43 Acceptable

*Remark, ‘unacceptable’, ‘acceptable’, and ‘desirable’ were based on TE (%) described in the reference #9, i.e, desirable TE, <7.6%; acceptable TE, 7.6-11.4%; unacceptable,

TE>11.4%.

Abbreviations: CFS, commutable frozen serum; ReCCS, Reference material institute for clinical chemistry standards; CVa, analytical coefficient of variation, total precision of
creatinine levels; TE, total error=bias+ 1.96 x Cva.

Table 2. Comparison of renal dysfunction according to the estimated glomerular filtration rate (eGFR) calculated using Nova CCX with Roche en-

zymatic method

Nova CCX (whole blood)

Unadjusted (slope, 1.0; offset, 0)

Adjusted (slope, 1.087; offset, -0.022)

<60 mL/min/1.73 m*

> 60 mL/min/1.73 m?

*<60 mL/min/1.73 m* *= 60 mL/min/1.73 m?

Roche (serum) <60 mL/min/1.73 m? 23 7 28 2
=60 mlL/min/1.73 m’ 0 31 0 31
Kappa statistics improved from 0.77 to 0.93 (95% confidence interval, 0.85-1.02; P<0.0001).
*After adjustment of harmonizing factors according to the Roche enzymatic method.
6 Scatter plot with deming fit 90 Scatter plot with deming fit o
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Fig. 1. Deming fit of 61 creatinine values determined using Nova CCX
and Roche enzymatic method after adjustment of harmonizing factors.

7171 GA) %= Q1AKslope =1.087; offset=-0.022) -8 & eGFR H| 1L
H7+e] A= y=097x+3.44 (r=098; Roche, x; Nova CCX, v; Fig.
2)0]1tk Roche & A7} H] w5}o] Nova CCXo)| 4] eGFRO| 60 mL/
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Fig. 2. Deming fit of eGFR values lower than 90 mL/min/1.73 m? (n=43)
determined Nova CCX and Roche enzymatic method after adjustment
of harmonizing factors; correlation coefficient, r=0.98.

min/1.73 m* v|gHe] A17]s 44

(sensitivity) 2} E-0] = (specificity)+= 22} 93.5%, 100%AT}
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