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Background: We evaluated the analytical performance of the Abbott i-STAT CHEM8+, a point-of-care testing system that measures 8 basic
chemical analytes, namely, sodium, potassium, chloride, total carbon dioxide, BUN, creatinine, glucose, and ionized calcium.

Methods: The precision and linearity of 8 analytes were evaluated according to the CLSI guidelines EP15-A and EP6-A, respectively, using stan-
dard material provided by the manufacturer. i-STAT CHEM8+ and other primary methods (e.g. Hitachi Clinical Analyzer 7600 for 7 analytes, Nova
CCX for ionized calcium) were also compared according to the CLSI guideline EP9-A2, using 113 patient samples.

Results: The standard deviation (SD) of within-run and total precision of 7 analytes except chloride was within the claimed SD or within the verifi-
cation value. The coefficient of variation of total precision of 7 analytes except creatinine was within 2%. With regard to linearity, all 8 analytes
showed first-order equation or at least no statistical difference with the first-order equation. We observed that the efficiency of i-STAT CHEM8+
was comparable to that of primary methods, and that this method has potential applications in the clinical laboratory.

Conclusions: i-STAT CHEM8+ showed good precision and linearity, and an efficiency comparable to that shown by routine chemistry analyzers;
thus, it has potential applications in the clinical laboratory. It can provide much faster results and relatively accurate value to clinicians in need of
immediate results, such as in an emergency unit or in the intensive care unit.
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A= FaAl SWE7FAAHAL W20 AAF So] oo & Abbott i-STAT CHEMS+ (Abbott, Abbott Park, IL, USA)Z =4
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Na*, K, CI7, tCO,, BUN, Creatinine, Glucose, iCa®]] tJa}¢] Clinical
and Laboratory Standards Institute (CLSD®] 7]&of whe} A=
A4, A 50 A5 At

M=z e

1. ZH|et A
Abbott i-STAT Clinical Chemistry Analyzer (Abbott, Abbott
Park, IL, USA)= A8 FAE 7EEA]f ¥& & 717/l “O‘OP

22 oltfel 24 A3kE @ 5 9lon, FkEele] FRe uf
e S, B, HREAL 7R A SEA 5

111371 FEEE AR A H(Potentiometry) & & Z788k= &
Hlo]ch. 3 elpol A ALEEh FHEE] A i STAT CHEMS+E Nar,
K, CI, tCO,, BUN, Creatinine, Glucose, iCa2] 8714 &-5-& =4
Bhck H 2| 9] 7)== 7.69X 23.48 X 7.24 cmo|H, FA| &= 635 g ©
2 &4 o) FHsleh

7} FpEEO] 24 sl

He= Nat= 100-180 mmol/L, K=
2.0-9.0 mmol/L, CI'+= 65-140 mmol/L, tCO»= 5-50 mmol/L, BUN
2 3-140 mg/dL, Creatinine2 0.2-20 mg/dL, glucose= 20-700
mg/dL, iCa-2 0.25-250 mmol/LZ YAFA © 2 I Q35 HolE =5

3| 3Egkskal ok

2. MU =(Precision) &7}

I B7h= CLSIEPIS-A [5]0]] whet Aol A A8k ot
e U Ak 2714 Zr=e]lE2 i-STAT CHEMS+ Calibra-
tion Verification Set Level 2, Level 4 (Abbott Point of care Inc., Ab-
bott Park, IL, USA)E ©]-8-8 }04 5 597k 3hFo]] 23], v HApatct
234 WhE Zsto] Algiatglon, shef AlgE|E 23]9] Ak
£ 225 2417 ool 744 S =7 2 s

3. Z1¥(Linearity) H7t

A141/d 7= CLSI EP6-Allo]] Eato] A| Aol A A}
SrolA AeLs Zelstes 79 Jr #E] B i-STAT
CHEMS+ Calibration Verification Set Level 1, Level 2, Level 3, Level
4, Level 5 (Abbott Point of care Inc., Abbott Park, IL, USA)E o]-&
sfo Alasioi,

4, 42+8(Method comparison) E7t
AFEg 71 CLSLEPY-A2 [710] Z3to] 407} ol4ke] A1 S o

AFo & ATt 20139 1295 20149 49717 2B
7ol 5318 3 A 13)E At s slgom, AAE S
3k 2] 218 714|2] AR} i-STAT CHEMS+5 0| 85}0] 233
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T AR E] 3 Elo] 715AH] Hitachi Clinical analyzer 7600
(Hitachi, Tokyo, Japan) 2. 2 iCaS A 2|3}t 77}4] 3l-&of tfjslf AA}
£ Algatdict =3E AA F 57702 ARl AE dAle Az
i-STAT CHEM8+&} NOVA Critical Care Xpress (CCX) (Nova Bio-
medical corporation, Miami, USA)Z iCaS Z7%5}0] H]us}it)

5. 87 &4

A E-4JL2 Microsoft Excel (Microsoft Corporation, WA, USA)
T} Analyse-it (Analyse-it Software Ltd., Leeds, UK)& AF-8-810] A
5}l AU = Hrhe 12 HAkstandard deviation, SD)2} #o]
ﬁ]—’F(coefﬁcient variant, CV)2 0|83}t AARMEW AU =9}
T A= AlRAblA AT EEHAHClaimed SD)9F Z78%
FEUAE vlasto] Blalgon, Mol s Bl Brlakick

A S HFEHEAL Foto] SAPIA BHAS, T2
HlAA%E Foto] BT AT S ATASE BrH19

o, Deming 3242 AlRYste] 71279 yAHS 3t 3, 7
3} Statland [8]7} AAEHE T 714 T A 7] 29
Q5% (medical decision leve) & 2743}, 2} gH=-0] A
A1 B) QAFA F Q%o A i-STAT CHEM8+2] =3
A &2 L3t 3 71 24 of| 227} CLIASSO|A] A A3 5]-8-9 2}

ot |
1z
<
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[
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H S (acceptable performance)?] 7% Yo E3te=x|& H7}s}
ek

2 1
1. ®UE 7}

AmES} 18] 271 REEAS olgsio] 25 Na K,
CI', tCOz, BUN, Creatinine, Glucose, iCa2] AW U= 9
% Az} EEBA0} WolAG-S Table 10] BISHTk AR
A AU FEAHAE AEw 9} oA ZHF Nat= 0.34
mmol/L, 050 mmol/L, K= 0.00 mmol/L, 0.02 mmol/L, Cl'+
0.74 mmol/L, 0.79 mmol/L, tCO»+= 0.00 mg/dL, 0.52 mg/dL, BUN
2 0.00 mg/dL, 0.76 mg/dL, Creatinine-= 0.05 mg/dL, 0.09 mg/dL,
Glucose= 0.41 mg/dL, 0.89 mg/dL, iCa> 0.00 mmol/L, 0.01
mmol/Ith & AT o] BEHR= Her o} Mo Zi7h
Na*9] 79 054 mmol/L, 0.49 mmol/L, K*] 72 0.00 mmol/L
0.02 mmol/L, CI"2] 7% 097 mmol/L, 0.79 mmol/L, tCO,2] 7
0.00 mg/dL, 0.46 mg/dL, BUNS] 79 0.00 mg/dL, 0.87 mg/dL
Creatinine®] 739 0.05 mg/dL, 0.12 mg/dL, Glucose®] 7% 052
mg/dL, 1.34 mg/dL, iCa®] 73-%- 0.00 mmol/L, 0.01 mmol/L3ch 7
AW AU =S FZHA= CIe] a5s % 2] 729} Creatinine
O] AEo] 7495 ALt ie FEol A ARARA AAIRE E
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FZHAPEC} Eoft F U E O] FFEHA= Nat2) 7\15“54 s
2} CIre] A=r o} 11w 9] AL Creatinine?] AEEo] HL 1
€)1 BUNS] T13552.0] S04 AlZ ALl AXIG SRR
=2 78 B9l o A& Fh(verification value) S -5Fo] Hu5HY
= 1, CIo] Aeest s o] Be-E Al 2e oM 4
SR gol SRt AU S Bl

T AUz HolAleE Askel As=oA 22 Na'e
0.45%, 0.30%, K'+= 0.00%, 0.35%, ClI'= 1.28%, 0.72%, tCO=
0.00%, 1.37%, Creatinine=- 7.77%, 2.91%, BUN-2 1.36%, 0.00%,
iCa:=0.98%, 0.64%, Glucose+= 1.25%, 0.46% =, Creatinine2] A=
=9} aEe o] -5 AT e RO 2% o= gt
AiE BRCH

2 EIMAM

S714] o] AEHNLAE o] gelo] Alaet A Btol
A] Na*, K', CI, tCO,, BUN, Creatinine, Glucose, iCa2] ZAA|4

Table 1. Precision of i-STAT CHEM8+

(R)= ZH2F 099986, 099988, 099952, 099253, 099997, 099253,
099995, 0999912 K5 099 ojAto 2 Q=5 AulE Hlom
(Table 2), Z} 3H=-50] 2A2]|E 714 ZF vhodsl= WA AlS Nat,
Cl, tCO;, BUN, Creatinine, Glucose, iCa &-&of| A 1x}gr4=2 &
S AALS HY o Glucose:= 223y K, (CO~= 3237}
Zgkel Ao 7 AAEICE Glucose?] 571 #%(27.2 mg/dL,
409 mg/dL, 124.1 mg/dL, 286.6 mg/dL, 618.1 mg/dL)o]|A]12] B]Z]
A143% (Nonlinearity%)+= ZF2F -49%, -2.3%, 0.7%, 09%, -0.2%%
B 100 v]gho 2 1243t BAR0 2 Sojulat Aol Hol
A okt Kol 5744 5= (2.08 mmol/L, 2.84 mmol/L, 3.75
mmol/L, 6.42 mmol/L, 7.86 mmol/D)of| A2 v XA %= 2z}
14%, -0.6%, -0.8%, 0.4%, -0.1%0] 11, tCO,= 5714] %% (13.3 mg/
dL, 19.2 mg/dL, 22.6 mg/dL, 32.4 mg/dL, 46.0 mg/dL)o]|A2] v]Z]
HH%t ZY2} -4.8%, -1.6%, 1.0%, 5.4%, -2.2% 2, B 10% 1]Tke.

=51 lth(Table 3). 241785 B7Fsl= d] AMERE S7HA] 5
—4 @Eﬁﬂlgé‘ol otk Hele SRS 2 2gtst

Claimed value Evaluated value Verification value
Analyte Unit Sample
Mean WithinSD  Total SD Mean Within SD (CVoo)  Total SD (C\Vo%o) Within SD  Total SD
Na* mmol/L Low 119.40 0.46 0.46 119.45 0.34(0.29) 0.54 (0.45) 0.62 0.94
High 160.80 0.53 0.53 161.15 0.50 (0.31) 0.49 (0.30) - -
K mmol/L Low 2.85 0.04 0.04 2.80 0.00 (0.00) 0.00 (0.00) - -
High 6.30 0.04 0.04 6.40 0.02 (0.35) 0.02 (0.35) - -
Cr mmol/L Low 75.50 0.54 0.54 75.35 0.74 (0.98) 097 (1.28) 0.75 0.76
High 109.50 0.56 0.56 109.75 079 (0.72) 079 (0.72) 0.78 0.74
tCO, mg/dL Low 19.20 0.62 0.62 19.00 0.00 (0.00) 0.00 (0.00) - -
High 32.40 0.62 0.62 33.70 0.52(1.53) 0.46(1.37) - -
Creatinine mg/dL Low 0.64 0.04 0.04 0.64 0.05 (7.33) 0.05 (7.77) 0.05 0.05
High 407 0.13 0.13 404 0.09 (2.35) 0.12 (2.91) - -
BUN mg/dL Low 490 0.45 0.45 5.00 0.00 (1.20) 0.00 (1.36) - -
High 62.40 0.76 0.76 63.75 0.76 (0.00) 0.87 (0.00) 1.03 1.02
iCa mmol/L Low 0.77 0.01 0.01 0.78 0.00(0.77) 0.00 (0.98) - -
High 1.48 0.02 0.02 1.50 0.01(0.41) 0.01(0.64) - -
Glucose mg/dL Low 4090 0.68 0.68 41.60 0.41(0.98) 0.52 (1.25) = =
High 286.60 2.40 2.40 290.50 0.89 (0.31) 1.34(0.46) - -
Table 2. Linearity of i-STAT CHEM8+
Analytes Unit Range Slope Intercept R?
Na* mmol/L 98.4-180.0 1.0170 -2.4485 0.99986
K* mmol/L 2.08-7.86 0.9929 0.0026 0.99988
cr mmol/L 70.3-123.2 0.9880 1.4451 0.99952
tCO, mg/dL 13.3-46.0 09757 0.6476 0.99253
BUN mg/dL 2.1-1239 1.0009 0.1850 0.99997
Creatinine mg/dL 0.36-14.36 1.0175 -0.0586 0.99253
Glucose mg/dL 27.2-618.1 0.9943 1.7806 0.99995
iCa mmol/L 0.25-2.21 0.9993 0.0060 0.99991
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Table 3. Best-fit equation and non-linearity% of i-STAT CHEM8+

Analytes Unit Best-fit equation Assigned value Nonlinearity% Analytes Unit Best-fit equation Assigned value Nonlinearity9%
Na* mmol/L y=1017x-2.448 98.4 - BUN mg/dL y=1.001x+0.185 2.1 -
19.4 - 49 -
1334 - 10.6 -
160.8 - 62.4 -
180.0 - 1239 -
K mmol/L y=-0.004x*+0.062x* 2.1 1.4% Creatinine  mg/dL y=1.018x-0.0586 036 -
+0.6985x+0.411 28 -0.6% 0.64 -
38 -0.8% 1.84 -
6.4 0.4% 4.07 -
79 -0.1% 14.36 -
Cl- mmol/L y=0.988x+1.445 703 - Glucose mg/dL y=-0.001x"+1.025x 27.2 -4.9%
755 - -0.3584 409 -2.3%
89.9 - 1241 0.7%
109.5 - 286.6 0.9%
1232 - 618.1 -0.2%
tCO;, mg/dL y=0.001x*+0.042x* 13.3 -4.8% iCa mmol/L y=0.999x+0.0060 0.253 =
+0.115x+5.316 19.2 -1.6% 0.773 -
226 1.0% 1.264 -
46.0 -2.2% 1.475 -
324 5.4% 2.209 -

Table 4. Range of value and correlation coefficient of comparison between i-STAT CHEM8+ and main chemistry analyzer

Range of value

Analyte n Comparison method r
Comparison i-STAT
Na* 13 Hitachi 7600 125-146 126-146 0.845
K* 13 Hitachi 7600 2.50-4.65 2.40-4.80 0.964
Cl- 13 Hitachi 7600 95.0-109.7 92.0-109.0 0.855
tCO, 113 Hitachi 7600 19.2-33.2 22.0-36.0 0.710
BUN 13 Hitachi 7600 3.6-250 3.0-260 0.991
Creatinine 13 Hitachi 7600 0.26-1.36 0.30-1.70 0.889
Glucose 13 Hitachi 7600 125.0-217.0 23.0-214.0 0.981
iCa 57 Nova CCX 0.63-1.37 0.79-1.41 0.906
A= SEIRARE AN ARk 2 S = Ee SR Glucose, iCaollA] ZH2} 0.00%, 0.88%, 0.00%, 19.47%, 8.85%,
5] 223t HLIlch 5.31%, 6.19%, 21.05%ITHIL. 12)3L, Deming 3] FE-4S ) 7
3 AT PN olgstol YA B8 el oEH:
3. &fkd "ot 2 Na'] #9135 mmol/L, 150 mmol/Lol|A] ZFz}F 13599 mmol/

WFEA 113705 o]-&-5to] i-STAT CHEMS+9} HAM 7
H](Hitachi Clinical Analyzer 76002} NOVA CCX)2] A4 715
AABICE 7 717150 AngkEe] A0S TR
ble 4), Deming 17248 3ko] T 7]7] k] Axigre] A4
W7 A1S 8t Table 5). AFHA|4=+ K@} BUN, Glucoseo]| 4]
Z}7F 0964, 0991, 09818 095 o}/Fo| ¢l oH[1], Na*, CI, tCO;, Cre-
atinine, Glucose®]|A]+= 212} 0.845, 0.855, 0.710, 0.889, 0906 2. &
0955t Wttt E3h CLIAYA AAJsh= 8l & A9lE T
AIZN|A] FaF= AAQ] v]S-& Naf, K, CI, tCO,, BUN, Creatinine,
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L, 148.37 mmol/133.2 ™, K= 3 mmol/L, 6 mmol/Lof| A 212} 2.87
mmol/L, 6.16 mmol/L, CI= 90 mmol/L, 112 mmol/Lof|A] Z¥z}
86.67 mmol/L, 113.35 mmol/L, tCO,+= 20 mmol/L, 33 mg/dLof|A]
Z¥7F 2155 mg/dL, 3454 mg/dL, BUN2 6 mg/dL, 27 mg/dLoj|A]
Z¥7F 4.37 mg/dL, 2946 mg/dL, Creatinine= 0.8 mg/dL, 1.6 mg/
dL, 6.0 mg/dLoll A ZFZ} 092 mg/dL, 1.69 mg/dL, 595 mg/dL, Glu-
coset= 45 mg/dL, 120 mg/dL, 180 mg/dLol|l A ZF2}; 4655 mg/dL,
119.15 mg/dL, 177.23 mg/dL, iCa-2> 1.10 mmol/L, 1.30 mmol/Lof| A}
1.15 mmol/L, 1.32 mmol/L3It}.
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Table 5. Comparison of i-STAT CHEM8+ with routine chemistry analyzer at the medical decision level by Deming regression

L Acceptable . N AL 01.: .
Analytes Slope (95% Cl) Intercept (95% CI) Decision level N n— Low limit ~ High limit  Expected value samples notlsatlsfylng
CLIA requirement
Na* 0825 (0.687-0962)  24.630 (5.050-44.200) 135 + 4 mmollL 131 139 13599 0.00%
150 + 4 mmol/L 146 154 14837
K* 1.098 (1.038-1.158) -0.429 (-0.657--0.201) 3 + 0.5 mmol/L 25 35 2.87 0.88%
6 + 0.5 mmol/L 55 6.5 6.16
Cr 1.213 (1.084-1.341) -22.470 (-35.690--9.249) 90 + 5 mmol/L 85 95 86.67 0.00%
12 + 5 mmol/L 107 n7 13.35
tCO, 1.299 (1.072-1.526) -4.424(-10.210-1.364) 20 + 5 mg/dL 15 25 21.55 19.47%
33 + 5 mg/dL 28 38 34.54
BUN 1.195 (1.151-1.239) 2.802 (-3.280--2.324) 6 + 2 mg/dL 4 8 4.37 8.85%
27 + 2 mg/dL 25 29 29.46
Creatinine 0.968 (0.849-1.087) 0.145 (0.061-0.229) 0.8 + 0.3 mg/dL 0.2 1.1 0.92 5.31%
1.6 + 0.3 mg/dL 1.3 19 1.69
6.0 + 0.3 mg/dL 5.7 6.3 595
Glucose 0974 (0.937-1.011) 2,989 (-0.653-6.631) 45 + 6 mg/dL 44 56 46.55 6.19%
120 + 6 mg/dL 108 132 19.15
180 + 6 mg/dL 162 198 177.23
iCa 0.834 (0.694-0.973) 0.234 (0.066-0.401) 1.1 + 5% 1.05 1.16 1.15 21.05%
1.3 + 5% 1.24 1.37 1.32
A sion (%)21 0.6%2} H| W3} W), AFAAL Au| 9] kA S 123t
chel vl 28 NS Bor
g 7129 @] Aol vls) Ak WAk Al i-STAT CHEM8+9] 2417 570l A 8714] 3 HLimof| A 2%
&3Pl A4 ATHE WA 5 Qone, urh e oA B AT 099 oo S5 23S BYon], Analyse-td E4
9 A E 71551 3tk B Ao 4] 713t i-STAT CHEMS++= Aozl 34> AA] Na*, CI, tCO;, BUN, Creatinine, Glucose, iCa®]|
A ARE olgste] /1A 714 QABIRIEA BB thst A IR 945 4440 2 Bgom Glucose= 22 K-
of 2 0,_}01] A} Ha7} 7hs3 |2 AlER AR 3 CHCOr= 327 AR Zle 2 AR o] S0l A
2

o

o F
1‘:L1
olﬂ 09.,

&, glucose, creatinine A7} R39E-SHA a4l &

HEAA Fol A F-85HA AHEE 4= QITHI0, 11. 95 pLef A
ARt 2 AE A5 4 7] fliZel, B e AAlE s
7] Bl= Aot E tid e = 3 Ao ARE-E 4 QleHi2) 1
AL, WP HAPEHI7E 285014 QIA] 982 oF9] XmAeu 13 B
22P 8 ol A A&8HA 2] SRt A w4 QA siE
S 90 7o AT

A=t wEeo] T 7] AmwelEdSs o83t i-STAT
CHEMS+2] )t F7bo |, % i o] 2T} ol
Z2(CV)= CI9} Creatinine-2 A28t 6714] oJA}slst AALo)|A] &
St AU TS Btk O] & AUE HEHAE= Asro) 1%

%= Z}z}oll A} 097 mmol/L, 0.79 mmol/LE H|ZA oA AAJEE 7
Z322l 054 mmol/L, 056 mmol/LET} #qkor H37k91 076,
0.74 mmol/LETt o} 7]%-& FE5H] L3lgiet s/ g
Ho| Al Als et aEEollA] ZZF 1.28%, 072%%, tiE ]
ket 7150] B= Ricos S14]0] AAJsh= CIe] Impreci-

FN

mlm
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= H|ZAA %7} B 100% n]Eko 2 13}5Heel EA R0 2 9]
gk atolE Holx] gkol Ao = A8 Thart Al S Bl

Eo A AR tlE AL AH|(Hitachi Clinical Analyzer 7600
2} NOVA CCX)&}e] At 71 A+ K, BUN, Glucose?] 739
AT 095 oo 2 9T RIS BT A 8AG= 095 ©]
3191 571A] gHE 5 Nat, CI, Creatinine2] 7~ CLIA88O 4] A A]
Stz 3182 APH91E Holrl=s A= 242} 0.00%, 0.00%, 5.31%
o], Statland [8]2} CLIASSO]IA] A AJBH= QA 28 o} 3)
SIS ol &5E w9t e HAlrk shAh
tCO,%} iCa®] 735 A et BlulstlS f, CLIASSS] 518
LAHLE Hold= AAlE A2 1947%, 21.05%=2 /ol AL
S A TS 7]=ofoF & Ao|tt.

ZE4 O 2 i-STAT CHEMS+= U =&} 2414 7ol A 94
TS Holom, 7] AR thgiu]ete] Blug oA e

[

(

H 22 -3t A Hoj AA| QAT @foll A ARE57]o) A
et AL SFsHE A7 e} ghekEch ek 95 pLe] A2 fo g
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22 olujell A3} M7}V ek 2 B3] S FHAY 5
Jﬁfa Zip} Bask QAR el EAAT o B
o] o] ofehe oM 1 f-g4o) 2 Flo 2 meer

HYZ: = Lol A= QA) 31k HAF ERF HAF 7]7]91 AbbotAke]
i-STAT CHEMS+ZS- 0|83} Na¥, K, CI, tCO,, BUN, Creatinine,
Glucose, iCag 3Eg6h= 8714 712 3fsh AA} gmo] gk 54

592 Wit

o
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