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Background: For monitoring infection and inflammation episodes, biomarkers of host response, such as C-reactive protein (CRP) and procalci-
tonin (PCT), are now being recognized as useful tools in the diagnostic process. We aimed at evaluating the analytical performance of the recently
developed semi-automated ichroma SMART system (Boditech Med Inc., Korea), which allows measurements of both CRP and PCT.

Methods: We evaluated the analytical performance of the ichroma SMART system and the agreement between its results and the laboratory
standards for CRP and PCT measurements. The precision and linearity as well as the method of measurement were compared to the DxC 800
(Beckman Coulter, USA) for CRP and to the VIDAS (bioMerieux SA, France) for PCT, according to corresponding CLSI guidelines. Additionally, we
evaluated the carryover rates between specimens.

Results: The total precision (% CV) of the ichroma SMART system in measuring low, middle, and high level controls (level 1, 2, 3) was 6.32%,
5.75%, and 3.56% for CRR, and 8.07%, 6.24%, and 6.53% for PCT. In the linearity test, R* was 0.9997 and 0.9982 for CRP (0.1-336.8 mg/L) and
PCT (0.05-60.91 ng/mL), respectively. Good correlation was observed between ichroma SMART and DxC 800 for CRP (r=0.997), and between
ichroma SMART and VIDAS for PCT (r=0.992). Carry-over effect was 0.02% for CRP and 0.04% for PCT.

Conclusions: The ichroma SMART system showed an adequate performance and appeared to be a suitable clinical analyzer with a simple oper-
ating procedure for the measurement of CRP and PCT.
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Table 1. Precision of measurement of CRP and PCT by ichroma SMART

Within-run Total
Items Level N Mean
SD CV (%) SD CV (%)
CRP (mg/L) 1 20 7.42 0.37 504 0.47 6.32
2 20 33.34 1.84 553 1.92 5.75
3 20 127.67 4.63 3.62 4.54 3.56
PCT (ng/mL) 1 20 0.51 0.03 6.18 0.04 8.07
2 20 1.13 0.05 4.40 0.07 6.24
3 20 11.94 0.45 374 0.78 6.53

Abbreviations: CRP, C-reactive protein; PCT, procalcitonin; SD, standard deviation;
CV, coefficient of variation.
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Fig. 1. Linearity curves of measured value vs. expected value for CRP and PCT using ichroma SMART.

Table 2. Comparison of ichroma SMART with conventional analyzers at the medical decision levels by Passing-Bablok regression

Analytes Slope (95% Cl) Intercept (95% Cl) Decision level Acceptable performance™ Expected value Expected bias

CRP (mg/L) 1.067 (1.048-1.083) 0.119 (-0.772-0.585) 21.8% 10.79 7.9%
21.8% 42.80 7.0%
21.8% 213.52 6.8%

PCT (ng/ml) 0.836 (0.799-0.889) 0.052 (0.036-0.076) 0.5 6.9% 0.47 -5.9%

*Acceptable performance criteria were adapted from reference 8 and reference 9 for CRP and PCT, respectively.

level 1, level 2, level 39] HAF S AT HoAp= 212 6.18%,
4.40%, 3.74%33.0H, AA| Ho A== 2k 8.07%, 6.24%, 6.53%2]
TH(Table 1).

2, My

X W7 ek Sl HEA AT} CRP AARE 0.1-336.8 mg/L
ARl A AAASR)7F 099972 UEREOH, PCT HAM=
0.05-6091 ng/mL FAHS]ol A 2] AA =7} 099825 Lretstth
(Fig. D. T3t 5 7A] g5 mipoflA] SRS 714 & whyshe

WAL 12 R B2 A4S et

712 HAMA ]9l DxC 8009] thgt ichroma SMARTS] CRP
A} A3 H7ATE AR (0= 0997019, ichroma SMARTS}
DxC 8002] Aukgl 2Folo] Hat-2 3.61 mg/LTHFig. 2). VIDASO
th2t ichroma SMART®] PCT A g B7HAT A=
09920]1, ichroma SMARTSQ} VIDASS] Ax}gk 2}oo] H4-L
-0.63 ng/mL3ATH(Fig. 3). E3F EEH A WHAE o83t 9
A T8 FEolAY dlSgke, CRPE] 79 10 mg/L, 40 mg/L,
200 mg/Lof| A ZF2 10.79 mg/L, 42.80 mg/L, 213,52 mg/L3} S,
PCT?] 79- 05 ng/mLof|A] 0.47 ng/mLATH Table 2). o] 7]& &

http://dx.doi.org/10.3343/lm0.2016.6.1.19

s, 914 AAIBHE 318X 9lS M 8stol ulawshy o5t
So] i sg 9] eko] EAskct

4. A 2t Ttg
ichroma SMARTO|AQ] w527} Aer52 7F %8

CRP7}0.02%, PCT7} 0.04%%3 Tt

fr

%

i

ichroma SMART (Boditech Med Inc)2] U= H7lo| A= F
=0l tisto] Al 7HA] 29 Amyke] Ed ik HAL 5 9
R ol A%} Ty 7% vlke 2 Leftel, CRP Ge] 49
71 w30jell A 67H ] B7E Aike e JUee] aF
1.9%, 4.6%, 8.3%, 9.3%, 16.9%, 30.5%)3} H|nStchd, ichroma
SMARTE= A2 S5t 50 JU=E HYlv shAgt
CLST Aol wh Aule] s BholH FAAe] 5182 7]
A= 2t 71t ol Bl A A o= sk s AlAst
aglong @ A At A XA 8182k IS A3
oo 1efe 4= gl 7ol 2 4 ok Ao g TRtk 2144
H7tol A= CRPO] ARAR)E 09997, PCTY] ARALR)=
099825 7/ 3L WS Eehe Ao = -85 A

www.labmedonline.org 21



MO

AMZ Q|: Performance of ichroma SMART for CRP and PCT

60
50
40
=
E’ 30
3}
s 2
2
350 10
y=1.067x+0.119 . E
r=0.997 S < o
. -10
>
£ -20
&
<
>
wv
1]
£
e
S 40
£ 20
oS
I~
0 1 1 1 1 1 1 1 g 0
0 50 100 150 200 150 300 350 S
¥ -20
DxC 800 (mg/L) g
= -40
(=)
A
&L 60
S
o
5 -80
-100

Sy B R 20.00
B L] f LI " i 2 L] =
o - L] - N
m' . Gl T8 Bias=3.61
kA . 2
e e e e A -12.78
0 50 100 150 200 250 300 350
(DxC+ichroma)/2 (mg/L)
. 33.89
E‘bl'-' L - . -
L T — 5 = | Bias=4.05
W S, T .
I.r. L]
r:
________________________________________________ -25.78
1 1 1 1 1 1 J
0 50 100 150 200 250 300 350
(DxC+ichroma)/2 (mg/L)

Fig. 2. Comparison of CRP values measured by the DxC 800 and ichroma SMART.
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Fig. 3. Comparison of PCT values measured by the VIDAS and ichroma SMART.
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