LHSIRICHAALR|EIE|X| M| 293 K| 55 2009
Korean J Lab Med 2009;29:430-8
DOl 10.3343/kjim.2009.29.5.430

HEAAL &Y 24 7S

B Original Article - Clinical Chemistry B

Performance Evaluation of the Piccolo xpress Point-of-care Chemistry Analyzer
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Background : Point-of-care (POC) tests are used increasingly due to fast results and simple test
procedures, which enables rapid diagnosis and therapeutic monitoring. We evaluated the perfor-
mance of the Piccolo xpress Chemistry Analyzer (Abaxis, USA) a POC chemistry analyzer.

Methods : Fourteen analytes, Na*, K+, CI, Ca*, total carbon dioxide, AST, ALT, total bilirubin, alka-
line phosphatase, blood urea nitrogen, creatinine, albumin, total protein, and glucose; were measured
simultaneously with a 100 xL of whole blood sample using a Comprehensive Metabolic Reagent disk.
Within-run and total precision and linearity were evaluated according to CLSI EP15-A and EP6-A
guidelines, respectively. Comparison with a central laboratory chemistry analyzer was performed

using 144 patient samples.

Results : The coefficients of variations of within-run and total precision were all within 5% for three
levels except for total carbon dioxide, ALT, alkaline phosphatase, total bilirubin, and creatinine in low
level, and creatinine in middle level. The results of 14 analytes were linear within a commonly en-
countered range in clinical samples (r?>0.98). More than 10% of samples in Na*, AST, ALT, glucose,
BUN did not satisfy CLIA analytical quality requirement.

Conclusions : The Piccolo xpress Chemistry Analyzer can analyze multiple analytes with a mini-
mal amount of whole blood in a short time. It showed an acceptable performance for precision, lin-
earity and comparison with central laboratory analyzer. It can be useful as a screening tests modal-
ity in mobile clinics, ambulances, and field clinics for military use, and for pediatric patients from
whom enough sample volume is difficult to obtain. (Korean J Lab Med 2009,29:430-8)
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@ AR tiREe o= ol A] 7] E Al o] AE)
£ % & Sl HARE Hie Sasith2l 2y @957
&3 @Al FHETFAEA 7o ZekE Ml 59
AbolQfofl A o 7 YABISHHA L 7Hs gt AREAL A
9] 2271 Ao it

2 Ao skl AR Il Piccolo xpress
Chemistry Analyzer (Abaxis, Union city, CA, USA)Z ©]&
sto] HEENa'), ZE(K"), d4Cl), Z+(Ca™), T olist
Bl (total carbon dioxide, tCOg), AST, ALT, &Zre]QlARE
3} & 4 (alkaline phosphatase, ALP), & W& 35 (total biliru—
bin), ¢FW(albumin), & T (total protein), EH LA
Z~(blood urea nitrogen, BUN), Z#Ho}FE]H(Cr), @3(glucose)
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Piccolo xpress Chemistry Analyzers= X8,
Aol tisto] 128 ool 2-14%2] s}shH AL 59 3
slo] HARE Aldgeit), ilEe]E & Zavt glo] Yske A4t
0] g de] 100 Lo AAIE Yol & 71All A sk As
O 2 WE AL o] RolAw ulf HAF Alntet 7)Ao SkekA| | sF
2], AALA Q] Aol A7etA| gkl FAo] AgetA|,
AAY] 88, FdE, AFE o 55 ZRIFIT Piccolo xpress
Chemistry Analyzer= AMS-El= 3d H 239 F7of whaha]
271A] oA 1474A] 0] AARE AlE 4= ek oF 32X 20X
15 cm®] A712 o]F o] 7FsshH 15 volt A 3528 &5
o] 7kFssteh. A= 100 uLo] AE, %, 94 2% 7hsshy
OF 124 oJufoll 235 &RIT 4= Sleh 7 59| A7
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Fig. 1. Measuring sequence of Piccolo xpress Chemistry Analyzer. (A) Blood sample is applied and diluent container is opened. (B) Dilu-
ent and blood sample enter the quality control cuvettes and blood sample enters the centrifugal chamber. (C) Centrifuge is performed.
(D) Centrifuged sample and diluent are mixed. (E) The assay cuvettes are filled and analysis is performed (This schematic diagram was
permitted from Abaxis system).
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9= Na* 110170 mmol/L, K* 1.5-8.5 mmol/ I, CI- 80-135
mmol/L, Ca*" 4.0-16.0 mg/dL, tCO; 5-40 mmol/L, AST
5-2,000 U/L, ALT 5-2,000 U/L, ALP 5-2,400 U/L, total
bilirubin 0.1-30 mg/dL, glucose 10-700 mg/dL, BUN 2—
180 mg/dL, Cr 0.2-20 mg/dL, albumin 1-6.5 g/dL, total
protein 2-14 g/dLE /A 02 Z-53t §I915 23FstaL Qi
Piccolo xpress Chemistry Analyzer?] AAK=A+= 100 4L
O] HAIE tlazeo) Adshd HA dFef vh3-3]4Aeke] o
F7F Fil(cuvette)oll A AAo] 84, FEE, AAE o] g
‘ﬂ“q 9Eg- Aokl thgt A2l g g717) o] Folxith, 1 % A
Hrlie|7t o] R0l m, Wk3-3] A Aokt S3E|m | 7} ukg- 5
0] soto] ZF AL el disto] S4o] o] FoiXItkFig.
5 =4 )= Table 13 2t & AfolA &= 145
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2. U =(Precision)

Az 9] H7l= Clinical and Laboratory Standards Insti—
tute (CLSI) EP15-A2¢] #38to] A=32] £4 Liquid Unas—
sayed Multiqual® (Bio—Rad Laboratories, Irvine, CA, USA)
< o]&sto] 5 sl 234 ulf AR 234 WhE &7
sto] HARMEW et F AU=E B3l Y 4
A7) Aede] 229 A% =7} Piccolo xpress Chemlstry
Analyzer?d] £47FsHET Wo7] g Asret 51
T 328 Tt A4S Alxste] AsER ARSI, E3t

Table 1. Principles of procedures of Piccolo xpress Chemistry
Analyzer

Analyte Principle

Albumin Dye-Binding BCP

ALP PNPP, AMP buffer

ALT UV without P5P

AST UV without P5P

BUN Urease with GLDH (coupled enzyme)

Ca Arsenazo lll Dye

CI Enzymatic Reaction (activation of a-amylase)

Creatinine Enzymatic Reaction (creatinine amidohydrolase/
Sarcosine oxidase)

Glucose Hexokinase, Colorimetry

K+ Enzymatic Reaction (activation of pyruvate kinase)

Na* Enzymatic Reaction (activation of $-galactosidase)

tCO: Enzymatic Reaction (PEPC)

Total bilirubin Enzymatic bilirubin oxidase

Total Protein Biuret

Abbreviations: ALP, alkaline phosphatase; BUN, blood urea nitrogen;
tCO:, total carbon dioxide.

AR B AA HE o2 Aeate] 103] B
sto] Aol Ao AW AE=E B8k

3. &M4(Linearity)

25144 9] H7k= CLSI EP6-A°] %30} B71stieH4]. A5
E2 AU BUS A 14 20 A5wo] $ 4HE 4
815 AST, ALT, ALP, total bilirubin, tCO., BUN, Cr®]
P ] Bt HAIE Atk Naf, K7, CI, Ca™,
glucose, albumin, total protein< Piccolo xpress Chemistry
Analyzer®] Z74 A3t gtofl oj2= 84 HAE ¥ = ¢l
7] ol At @A 54 A g 25 WS NaCl
(Sigma—Adrich Co., St. Louis, MO, USA), KHCOs (Sam~—
chun pure chemical Co., Ltd., Pyeongtaek, Korea), calci—
um gluconate (Dachan Pharm Co., Ltd., Seoul, Korea),
D—(+)—glucose (Sigma—Aldrich Co., St. Louis, MO, USA),
albumin (Sigma—Aldrich Co., St. Louis, MO, USA)& A
271510 Na* 161 mmol/L, CI” 125 mmol/L, K* 8.3 mmol/L,
Ca?" 16.0 mg/dL, glucose 495 mg/dL, albumin 6.2 g/dL,
total protein 9.3 g/dLe] ilsk FAHS A5t Sujd
Alele Asee] gl 247F 0% A5 dntEaslo] 32-
3477} HES Bstel B AZSAT, 1 F Aot 1
FEO HEE 747 4:0, 3:1, 2:2, 1:3, 0:49] v|-&=2 23138k 57}
A SHA E8E Azt & Z42He) TAof diste] TBA 200-FR
(Toshiba Co., Tokyo, Japan)22 FE& £435199H, Pi-
ccolo xpress Chemistry Analyzer= 434 HHE Z435}o] 2]
A7) WS Ehelskai

4. MM (Method comparison)

A4 o] 7= CLSI EP9-A20] Z3H3tH5]
TBA 200-FRE £743t 415 7|0 = 144709 2)F sllukdd
ol 2t HAIE skt 22 g sAlol A" HA«l
tiste] TBA 200-FRell £783 AAl= A wajtol 24kl
I, Piccolo xpress Chemistry Analyzerol] 243 AA= g
F SutRiTto g gusto] AE A= Skt

71 A

5. €A ANe|

24 28] Excel 2003 (Microsoft Corporation, Redmond,
WA, USA)2} EP evaluator 8 (David G. Rhoads Associates,
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1. F2x

Ak, SHeE, e A S tfg Nat, K,
ClI, Ca**, tCOq, AST, ALT, ALP, total bilirubin, albumin,
total protein, BUN, Cr, glucose @22 AAAHW 2 & H

Table 2. Precision of the Piccolo xpress Chemistry Analyzer by Liquid Unassayed Multiqual®

Within-run Total
Analytes (unit) Cases N Mean
SD CV (%) SD CV (%)
Na* (mmol/L) Low 20 110.6 144 1.3 1.33 12
Middle 20 138.7 1.53 11 2.22 16
High 20 157.9 1.74 1.1 2.05 1.3
K* (mmol/L) Low 20 2.1 0.08 39 0.07 35
Middle 20 38 0.09 2.4 0.10 25
High 20 7.1 0.16 2.3 0.16 22
Cl (mmollL) Low 20 855 0.95 1.11 1.07 1.25
Middle 20 98 1.27 13 1.76 18
High 20 114.3 1.71 15 1.71 15
Ca* (mg/dL) Low 20 58 0.27 46 0.26 45
Middle 20 9.4 0.25 2.7 0.23 2.4
High 20 1.7 0.46 39 0.43 37
tCO2 (mmol/L) Low 20 175 1.00 5.7 0.98 56
Middle 20 23.8 0.98 41 1.09 46
High 20 29.2 1.34 4.6 1.31 45
AST (UL) Low 20 41 0.94 2.3 1.15 28
Middle 20 100.4 1.31 1.3 1.20 12
High 20 2189 1.75 0.8 2.63 12
ALT (U/L) Low 20 28.9 3.09 10.7 3.50 12.1
Middle 20 779 2.10 2.7 2.65 34
High 20 163.4 3.27 2 3.43 21
ALP (UL) Low 20 34 347 10.2 3.09 9.1
Middle 20 181.7 4.36 24 4.18 2.3
High 20 390.7 5.86 15 5.08 1.3
Total bilirubin Low 20 0.6 0.05 7.8 0.05 8
(mg/dL) Middle 20 28 0.04 13 0.07 25
High 20 6.3 0.08 1.2 0.11 1.7
Albumin (g/dL) Low 20 28 0.09 32 0.10 35
Middle 20 37 0.1 29 0.11 29
High 20 45 0.07 15 0.10 22
Total protein Low 20 4.2 0.09 21 0.08 2
(g/dL) Middle 20 5.6 0.05 0.9 0.05 09
High 20 7.1 0.09 12 0.09 1.3
BUN (mg/dL) Low 20 145 0.52 36 0.52 36
Middle 20 359 0.93 2.6 0.90 25
High 20 66.5 0.67 1 1.06 16
Creatinine Low 20 0.7 0.11 15.1 0.09 13.3
(mg/dL) Middle 20 19 0.1 59 0.11 5.6
High 20 6.4 0.12 1.8 0.10 1.6
Glucose Low 20 66.7 153 23 1.87 28
(mg/dL) Middle 20 126.1 0.88 0.7 1.13 09
High 20 359.2 2.51 0.7 2.87 0.8

Abbreviations: tCO;, total carbon dioxide; ALP, alkaline phosphatase; BUN, blood urea nitrogen.
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Table 3. Linearity of the Piccolo xpress Chemistry Analyzer

Analytes Unit Range Slope Intercept R? Analytes Unit Range Slope Intercept R?

Na* mmol/L  132.2-162.3 1.000 <0.001  0.9900 ALP UL 295-8275 1.000 <0.001  0.9997
K+ mmol/L 4383 1.000 <0.001 0.9821 Total bilirubin -~ mg/dL ~ 0.6-5.1 1.000 <0.001  0.9995
Cr mmol/L  101.3-123.0 1000 <0.001 0.9759 Glucose g/dL  74.0-4958 1.000 <0.001  0.9999
Ca* mg/dL 9.3-14.8 1000 <0.001  0.9955 BUN gldL 8.3-515 1.000 <0.001  0.9987
tCO- mmol/L 19.3-30.5 1000 <0.001  0.9829 Creatinine mg/dL  0.6-8.9 1.000 <0.001  0.9988
AST UL 25.8-1,093.3 1000 <0.001 0.9998 Albumin mg/dL  3.7-5.7 1.000 <0.001 0.9933
ALT UL 21.0-1931.8 1000 <0.001  0.9999 Total protein ~ mg/dL 7.19.0 1.000 <0.001  0.9905

Abbreviations: tCO:, total carbon dioxide; ALP, alkaline phosphatase; BUN, blood urea nitrogen.

Table 4. Correlations between Piccolo xpress Chemistry Analyzer and TBA 200-FR

Percent of
. Slope Intercept Bias . Bias% CLIA sample; ot
Analytes unit Range (95% ClI) (95% Cl)  (Mean=+SD) P value (Mean=£SD) requirement satclst?/Alng R
requirement’

Na* mmol/L  110-170 0.977 6.0 29+40 <0.001 21+£32 Target+4 34.7 0.9355
(0.919-1.036) (-2.1-14.2)

K* mmol/L  2.9-85 0.968 0.19 0.0+0.2 0.198 0.8+5.1 Target+0.5 14 0.9874
(0.942-0.993) (0.05-0.33)

ClI mmol/L 80-133 0.943 4.8 -1.4+28 <0.001 -1.3+26 Target+5% 4.2 0.9748
(0.907-0.978) (1.0-8.7)

Ca* mg/dL  6.4-16.0 0.955 0.75 03+05 <0.001 34+55 Target+1.0 35 0.9879
(0.930-0.980) (0.49-1.01)

tCO: mmol/L 10-37 0.696 9.4 23+35 <0.001 11.9+£16.5 NA NA 0.6534
(0.592-0.799) (7.0-11.9)

AST u/lL 16-269 0.889 11.8 8.0+5.1 <0.001 4194282  Target+20% 10.5 0.9966
(0.877-0.902) (11.2-12.4)

ALT UL 8-560 0.846 1.2 55+109 <0.001 47.6+56.1 Target+20% 427 0.9965
(0.834-0.858) (10.4-12.1)

ALP u/lL 30-601 0.798 5.4 -194+254 <0.001 -134=£7.0 Target+30% 0 0.9960
(0.786-0.810) (84-74)

Total mg/dL 0.4-13.4 0.902 0.17 0.1+0.23 0.006 19.5+26.8 Target+0.4 or 1.4 0.9973

bilirubin (0.891-0.913) (0.15-0.20) +20% (greater)

Glucose g/dL 44-451 0.938 05 -79+94 <0.001 -1.9+58.2 Target+6 or 25.0 0.9905
(0.916-0.960) (-3.5-2.5) +10% (greater)

BUN gldL 5-101 0.982 -0.9 -13+14 <0.001 -6.3+11.8 Target+2 or 14.7 0.9963
(0.968-0.997) (-1.3~-0.6) +9% (greater)

Creatinine mg/dL ~ 0.2-10.8 1.045 -0.26 -0.2+02 <0001 -21.1+£159  Target£0.3or 2.2 0.9978
(1.083-1.057)  (-0.28~-0.23) +15% (greater)

Albumin -~ mg/dL  1.6-4.9 1.058 -0.61 -0.4+0.2 <0.001 -10.1+6.9 Target+10% 35 0.9646
(1.011-1.105)  (-0.80~-0.42)

Total mg/dL 4395 1.080 -0.34 0.2+0.3 <0.001 3.0+4.0 Target+10% 2.8 0.9520

protein (1.024-1.136) (-0.72-0.04)

*P values were determined by using the paired t-test. 'Percentage of the samples which does not satisfy CLIA requirement derived from the regres-
sion equation.
Abbreviations: tCO:, total carbon dioxide; ALP, alkaline phosphatase; BUN, blood urea nitrogen.
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A71 14 52 QAN kA S == oA o Piccolo xpress Chemistry Analyzer?} TBA 200-FR}2]
AAHom EL—’%'E“?&} 214 YEPHTHTable 3). AAAG= 3 B7F A1 Na' o} tCO 5 Allstar 127 3H=9] A
K+ r?=0.98, CI"9] 12=0,98, tCO22] r?=0.9891 A& A5} 71 25 0.95 o]Ao| Atk Table 4, Fig. 2). Nat®} tC02] A
al 115&% L9 r2=0,99 ool irt, A= 2H2F 0.94, 0.65°1%0}, 1471 3H59] 3549 7]
K+ CI- Ca*
1 Bias 10 Bias 15 Bias
1 S e °
20'57 ;. 357 ° ° 305 .'.3.*‘&’..‘
E -o.': :?- ...:... E ° .. .... ° % ’ :,,:1:5'}'0’:‘;:& ..70777
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_|0.5 | — LN = N - 'o °
s 3 | ‘a 3 3 . .
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g =L, . @ T —— g [Tmme e TN 8 T SRee N
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@0 o * @OT#"‘.T-'.;; ”””
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”3_05 e ees sese T ety m—os e, Lt Fig. 2. Correlations of 14 analytes of Comprehensive Metabolic
’ Oy SO;s o ’ oo Reagent disk between Piccolo xpress Chemistry Analyzer and TBA
‘ o e’ .’ o 200-FR. Dashed line indicates mean bias.
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BUN, blood urea nitrogen.
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A o] 83 FFHARE ol8shH A4 X EAlo] SF4s
oA W2 AIE =& 4= 9long Z7FKQ A} X 5o
Lol "HoHel &3] sa/dsolAl HA 28F A7tz A7) vt
Tl Y AL FE A 4= Q) g FE] S At
A E0] AT

A A} 7H5e] )
W[5t he Hollw =go] HEHT, 8%

of S, SN, 4, ol
A

S ZE
24 wwmme ke 2
1

>

ar o
e Moof
(o,
QL

N QB EAG)

A 7199 4= ATHE]

Piccolo xpress Chemlstry Analyzer?] B459 37} 43}
Awghe] 2AS o]2st AU b Ao vk Lol
tCOg, ALT, ALP, total bilirubin, Cr, $7F5=9] Cr& A<
oF = o] HARKEW 2 F #ol Al 5% mRtel ek Z¢
AAL e W A= Ho A 0] H3E e As=et S5,
WEEo A e 27t wE AR = g9y Nat 1.3-
1.4%, K* 2.2-3.7%, CI" 1.3-1.6%, Ca®* 0.81-0.86%, tCOs
3.9-4.0%, AST 6.0%, ALT 10.3-12.7%, ALP 3.2%, total
bilirubin 6.0-10.5%, glucose 2.7-3.2%, BUN 6.2%, Cr 14.0—
15.4%, albumin 3.5-3.7%, total protein 2.1-2.9%2 273}
SCHO-11], ofell whebA 7t -5 Frisiid, Ak, S1ks
T AsEoA] Naf, K¥, CI', AST, ALT, total bilirubin, glu-
cose, BUN, Cr, albumin, total protein®| 117}A] &-=-oflA]
A= Ho A7 B3t gh el QUSIEE eyt Ca?t o] HolH
7} 2.7-4.6%, tCO2 4.1-5.7%, ALPL] A-gLoA Ho|Al4=
7H0.2%= 8% HolAl4=0] &3t g} ot #917] do
ellA A8 Al 7 Bad Zo|th, A= Ho|AR &
ZFE Qo Aol A 15.1%2] HolA|
5 1Al Crol 49 2 71719 A (creatinine amiodohy—
% AAE Hi022 peroxi—
daseZ dyeE &%)} -FAFHcreatinine amiodohydrolase/
sarcosine oxidase §h& F AWAE HoOpZ HTolA S
%) AFAVNI7IR 4% 23} F Bo|ATE Als oA
13.8%, AL-s=ollA 9,5%C1 k= H v} QltHel. T o2 A%

% gros Agols

drolase/sarcosine oxidase 9%

U5iS - Tf - 2

Tt of 12l

A7) Ao A= Crof HolAle= 4709 A-LAlE ofA
2743 A3t & Blo|Al57t 4.7-9.4%0) 3tk Bt QleHi2l,
Cro] B3¢ Ao EAt B A9t 2 550]
L AEHAE Sl T2 ARSI AA] ARk lolle
& Ao YZhEr, 2hate] W2 o]-§-35te] 103
S AU e BrioA e Hryte] 245 o835t S4
o} A &) Zpol7t QIGiek, Crof 7ol ol A7t 19.6%
ojglont o= Frrt W] Whigl R Heate 0.58 mg/dL, #
Hal= 0.1 mg/dLo] At AXA Hrlo|A 1488 R
S RlolA 28ATRY7E0.98 ooz S5k
E3] K, CI, tCOE 7“ﬂ945} 17H] gofAe 2 24
9 o]Fo = v e=5GiTt
E3F Z2opAAlAle] TBA 200-FRTFS] BT H7bel A Nat,
312712 FEA EAFTE B 0.95 oS
B AE BolRsinh gl tiste] Zady ] B7t
7120l w2 H, tC029 =S moderate correlation, YA
13952 very high correlation® 2 53 4= QIIcH13], E
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Evaluation of Piccolo xpress Chemistry Analyzer
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