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Clinical Laboratory Settings

Yoonmi Seok', Woonhyoung Lee', Seoyoung Yoon', Youngchul Won?, and Oh Hun Kwon'

Department of Laboratory Medicine, Yonsei University College of Medicine';

Department of Laboratory Medicine, Severance Hospitalz, Seoul, Korea

(1}d]
o
h—llo
R
S

Q

]-g

H
(W)
()
Ho
1=
N
1o
0x
olr
oE!
N

Ae¥:11/3/23
HAFANHTFL 1 11/6/13

TuHTE -

AANFAL 1 11/6/17

WANXA: Aed

) 120-752 AE5HA AUlEF+
AR 250 AAdEta o FHdst
e Y e ot

A3} 02)2228-2441

FAX :02)364-1583

E-mail : kohkoh@yuhs.ac

Background: The i-Smart 30 point-of-care (POC) analyzer (i-SENS, Korea) is a
compact and portable system used for the analysis of electrolytes (sodium,
potassium, chloride) and hematocrit in whole blood samples. In this study, we
evaluated the analytical performance of the i-Smart 30 analyzer.

Methods: Precision and sample-related percent carry-over were determined using
the quality control materials. Comparison study was performed with the Stat Profile
Critical Care Xpress (STP CCX; Nova Biomedical, USA) analyzer using venous
whole blood samples.

Results: In the precision study, imprecision studies demonstrated within-run and
total-run coefficients of variation within 0.5-3.9% and 0.7-4.4%, respectively, for all
analytes. A good correlation was found between the i-Smart 30 analyzer and the
STP CCX analyzer, except for chloride that showed high intercept. In the study of
carry-over, sample-related carry-over for Na', K, CI" and Hct were demonstrated
as 0.84%, 0%, 0.86% and 1.56%, respectively.

Conclusions: We conclude that the i-Smart 30 analyzer is suitable for routine use
in clinical laboratories, especially where rapid test results are required such as
emergency departments, intensive care units, and dialysis units. However, for CI,
it is necessary that a significant correlation between this analyzer and a reference
method should be demonstrated.
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Electrolytes, Hematocrit
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= 3A 71ed8tat (UvH1,2).

Z, i-SENS (Seoul, Korea)® A8 Ao ] Had
9 A8 7845 (hematocrit, Het)2] EAISH 0] 715653 o
2 Asfd 437191 i-Smart 30 ¥4712 NLsisich &
Aol Aellre] ER(Na'), ZEK"), ga(Ch 9
Hetl 249l tisto] i-Smart 30 4719 U9l 244
AT ARE AFsha, 71 AN od itslst
47 491 Stat Profile Critical Care Xpress (STP
CCX: Nova Biomedical, Waltham, MA, USA) <} B]lwg7}
E Algsiinh3).

1. &l A ARk

i-Smart 30 E471(G-SENS, Seoul, Korea):= 60 pL
A%l AAE AMgsle] do ) EAshs Na', K, O
ol2¢] F& 9 Hets S4she dalld #4 Adlolrt. 2
71 9k 29x26x 18 cm, ¥ 5.5 kgo® olF°] 7te
ah, AAlel 4e3 BE AnEo] JlEgX Yz g
giEo] Sloh Al dE, 8%, @3 2% slee A
g AWE 5ol &3 AAE 24719 AEeE B9
QA7 Aoz AL o]FolA I 602 ool AL
Agre]l #4719] LCD sz WAE ZHHE 53 &
et ol A2 24 Sl 80% ool MA T} wgo]
Ao 2 FEuo] dA £ WAt Ags AEA
de S0l ARHEE gt FIEHA g AT, W
2 &, g, H7] &7], B, §Y F A4 F4d &
REl= Akt 1 9] FTIA o wAFol R RE A
RES0] ¥y glon, JIERR] wAE 8 oyt
ARFEE] ghHol 41 TRHsHA wAE)

FrER] TFH A7l AA9] Na', K, O
o2 ¥&= 9 Het ¥4l Hedk Zf7e] d7[get A
(electrochemical sensor)E°] §l ZR&(38x27x0.3
mm) PET (photoinduced electron transfer) ¥ el
A9l ek Na', K, O o]& L] 232 oo
AeA A (ion selective electrode, ISE)eZ =3H
AYE Nernst 2oz Fbsk= 1912 (potentio-
metry) SHUHE ARSI Het 4L A=W
(conductivity) S8l 2Jallx o]FoixH S A
<& Het (%) #Hoz glsle] vepdo)

2. e 24|

STP CCX¢} vl 7k S8 drkde A o
b ZFAPE Q=" 3R] UEFE Eg)iTBD
Vacutainer®, Becton-Dickinson, Franklin Lakes,
NJ, USA)dl vkd Ao A8 A9 HAb 5 7ol 244
E ARgsIlT) o] AAle Ji%] AE B AJElE ARSSE
Sor, A 4 A7 (human-subject research) Al &

by
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3. 7| E

i-Smart 30 ®X7]9] £X4%& Clinical and
Laboratory Standard Institute (CLSI) *|3A EP5-
A2, EP9-A2 ¢} EP10-A39) Fdlo] A=, #n] 71 H]
o D A4 7 AT eARE 47 HrksIltH4-6).

1) M2 T (precision)

AHEe] ke Haldel dalx 37K Tk =
#] 4 Aqueous control materials (RNA® Medical,
Division of Bionostics, Inc., Devens, MA, USA)E
ARSI e (QC 623, level 1, lot 70217: level 2,
lot 70317; level 3, 70417), Hetel H71E $18i4 A
=9 wER Y E2(QC 900, Low, lot 63907;
High, lot 64007)& AR8sle] CLSI EP5-A2 A|3el| uf
gk 209 B¢k 1Y 28], 18 284 Na', K', CI, Het&
HhE S48I5IT

2) &| 2+ H| M (method comparison)

CLSI EP9-A2%F Fatsle] bkt wik=e] 4471 5L
7 A EE AR 84 AW A" A 40718t
2 7} g5 E -Smart 30 $49719] Z3kel STP CCX
o] A¥g v BHSITHSL). S Al AAP I dER
A=|ele] 7]7171e] BAAIZE 2ol & Haglsla, o A
vkt AL £AE vHte] @AFE St

2 E(carry-over)

A P Aefise 2t PEER aeke] HRd

243 F(H1, H2, H3, and H4), ©]

o Arre A= B4E 43 A4 (L1, L2, L3
and 14) 43 o2 oy AlAE AREsle] Pt
(7):

Carry-over (%) = {L1-(L3+14)/2} x 100/{(H3+ H2)/2

-(L3+14)/2}.

4) SHHMe|

EAANEE Excel 2007 (Microsoft Corporation,
Redmond, WA, USA)$} Analyze-it Microsoft Excel
(Clinical Laboratory version 2.20 software, UK:
www.analyse-it.com) ZE7I#-E o]&3l}t. STP
coxslel vlwHgziA STP CCXE ¥la 715 AL Wy
O gk A IARAE Aldste] sAMY 71271, A9,
FHAGE Tolal STP CCXE 752 o 9xfe] i
I FTEAAE TR
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Table 1. Imprecision studies using the i-Smart 30 analyzer

Analyte. unit Lovel Mean Within-run Total
Declared  Observed SD CV (%) SD CV (%)
Na™, mmol/L Low 40 114 111.9 0.85 0.8 1.25 1.1
Medium 40 131 129.6 0.65 0.5 1.04 0.8
High 40 164 163.2 0.87 0.6 1.13 0.7
K", mmol/L Low 40 1.9 1.8 0.07 3.9 0.08 4.4
Medium 40 4.2 4.2 0.04 1 0.05 1.1
High 40 6 6.0 0.08 1.1 0.08 1.1
CI, mmol/L Low 40 78 81.6 0.79 1 1.31 1.6
Medium 40 96 99.1 0.72 0.7 0.97 1
High 40 130 133.1 0.76 0.6 1.1 0.8
Hematocrit, % Low 40 29 27.8 0.81 2.9 0.88 3.2
High 40 47 b2.4 0.65 1.2 1.09 2.1

Abbreviations: SD, standard deviation: CV, coefficient of variation.

Table 2. Correlations between the i=Smart 30 analyzer and the STP CCX

r° Slop Intercept Bias Bias % CLIA
Analytes Unit Range
(P value) (95% ClI) (95% CI) (Mean=SD) (Mean*SD) requirement
) 0.976 0.998 0.89
Na mmol/L  120-160 06x1.0 0.6x1.0 Targett4
(0.002) (0.960-1.036) (-4.34-6.12)
) 0.996 0.993 -0.05
K mmol/L  1.9-9.8 -0.1£0.1 -2.0z2.1 Targetx0.0
({0.0001) (0.978-1.008) (-0.12-0.02)
0.966 1.407 -45.65
cr mmol/L  82-123 -45t4b -51+5.2 Targetxb%
({0.0001) (1.346-1.469) (-51.9~-39.4)
0.952 1.29 -9.0
Hematocrit mmol/L  22-51 1.1+£3.2 1.2+10.4 Targetx6%

(0.0117) (1.212-1.368) (-11.79~-6.21)

Abbreviations:  ClI, confidence interval: SD, standard deviation: CLIA, Clinical Laboratory Improvement
Amendments.

A o Na', K", CI', Heto] A8AG7F 2% 0.95 ool

™, Jﬂ%o 2k 1 BAA eln]E Table 29 29kt Na*

1. Az 9] A% 120 mmol/LoA 159.65 mmol/Lell o2& &
Ay, sk, 1%k FEdE] 2 U Na', T 9ol =e AudAE VR (P=0.976),
K", O & A¥ed sex Aede] B2 gk Hetol K"9l 7% 1.92 mmol/LolM 9.77 mmol/Lell o2+ &
A R W 9 F HolAle Table 13 #9Jt} 2E & T YA e ATIAE BYTH*=0.996). Hctol
HolA| 7#}%}241 W HolAlSE= 0.5-3.9%2] Bi91E B9le Bl ol A 22.0%904 51.0%9 ol2+ oA =&
M F HolAlg e 0.7-4.4%2] HE AT} AP E JERIICH =0.952) (Fig. 1.). Altman-Bland
plotlXE K+29 A-$- i-Smart, 30 5"5.7] o o]gt =g ko]

2. Ad| Zhg[w STP CCXdl S 7&3%{51;} ATk Eoﬂﬂr /\hjr/\]

i-Smart 30 ¥47]¢} STP CCX9] vlm Bt A3 oA e HAFE B9 CI Y] %<y 1.41x-45.65), 102
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Fig. 1. Method comparison between the i-Smart 30 analyzer and the STP-CCX. (A) Linear regression analysis.

(B) Bland-Altman analysis. The solid lines indicate the mean of the difference, and the dashed lines indicate

95% Cl for the differences.
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dubd o2 Hald BAE g3 AMEEE ol AME
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AlA = Jé‘?i’%‘ E‘r‘”«l 2% AlM(planar type, micro-
sensor) WA o7 2 ZalaE 9o oy MIE d¥ER
2= ZYg] Ao 4% —?_F zpzre] 5ol i 7]
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i-Smart 30 ¥44719] o] AAMEE e} AT o] "1 A
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