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Background: In diabetic patients, both glucose and hemoglobin Alc (HbAlc) concentrations are frequently measured to monitor glycemic control.
We examined the analytical performance of the recently developed, automated, ADAMS bridge system (Arkray, Inc., Japan) consisting of the ADAMS
glucose GA-1171 and the ADAMS HbA1c HA-8180 analyzers, which allows the consecutive measurement of glucose and HbAlc concentrations.

Methods: We evaluated precision, linearity, carry-over, effects of hematocrit, and turnaround time. Method comparison was conducted between
GA-1171 and UniCel DxC 800 (Beckman Coulter, Inc., USA) and Synchron CX3 Delta (Beckman Coulter) for glucose, and between HA-8180 and HLC-

723 G8 (Tosoh Bioscience, Inc., Japan) for HbAlc measurements.

Results: Total precision (% CV) in measuring high and low level controls was 1.11% and 1.21% for glucose using GA-1171, and 0.86% and 1.3%
for HbAlc using HA-8180, respectively. In the linearity test, R? was 0.9997, 0.9991 and 0.9973 when measuring plasma glucose (58-532 mg/dL),
whole blood glucose (74-401 mg/dL), and HbAlc concentrations (4.7-14.7%), respectively. Good correlation was observed between GA-1171 and
DxC 800 (r=0.9987), and between HA-8180 and HLC-723 G8 (r=0.9980). Carry-over effect was less than 0.5% for glucose and HbAlc. Turnaround
time was reduced from 7 min (CX3 Delta) and 1.43 min (HLC-723 G8) to 2.16 min (GA-1171) and 1.54 min (HA-8180), respectively, when whole blood
glucose and HbA1c concentrations were measured consecutively by the ADAMS bridge system.

Conclusions: The ADAMS bridge system had a simple operating procedure and showed an adequate performance and a rapid turnaround time.

Key Words: ADAMS glucose GA-1171 analyzer, ADAMS HbAlc HA-8180 analyzer, ADAMS bridge system, Glucose, Hemoglobin Alc

Corresponding author: Hyung-Doo Park

Department of Laboratory Medicine and Genetics, Samsung Medical Center,
Sungkyunkwan University School of Medicine, 81 Irwon-ro, Gangnam-gu,
Seoul 135-710, Korea

Tel: +82-2-3410-0290, Fax: +82-2-3410-2719, E-mail: nayadoo@hanmail.net

Received: March 27, 2013
Revision received: February 20, 2014
Accepted: February 20, 2014

This article is available from http://www.labmedonline.org

© 2014, Laboratory Medicine Online

€ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

elSSN 2093-6338

SERIRE TRt 710l &4 151l A= B3 AR ¢l
of FItHl]. G A AIAIA o= AT Q10| gste]
wfe 2715k glow], QoA LS AE-S whe )
7Fstar QieH2). Wiy o) MAlS A[9A17|aL 2y
A1) SIHE By 2ol 4 Fasp]
SlefalRol Aok} A2 E7) mUEYS 98 Fowt uae
Hl Ale AP 722 0= 43 F).

olef] & A= 2T SAEof ol A AR FQl = Abst
A 2H(glucose oxidase method) 47|21 ADAMS glucose
GA-1171 analyzer (GA-1171) (Arkray, Inc., Kyoto, Japan)2} SAME
Hfj 9Fo]L w3} 3 2ok Jal|u]H(reversed-phase cation exchange
chromatography method)?] d|XZZ=ZH] Alc %7121 ADAMS
HbAlc HA-8180 analyzer (HA-8180) (Arkray, Inc., Kyoto, Japan)2]
g, g, 71 elefe] kY 5 RIS Aloiich
G o), Aly| &= 247 mEkA A8(bridge system) Q.2 ¢l 0]

www.labmedonline.org 179


http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2014.4.4.179&domain=pdf&date_stamp=2014-09-30

MO

EX[3] 2 Evaluation of the ARKRAY ADAMS Bridge System

Fhsalol, 1] g QAFE 5842 Tl Brhel

1, ], Alet 2

GA-11713} HA-8180& WA= B7HE =a)stqict J2d 3
7S Slsl 7120 FYAALONN B A8 BT
o]yjo] = (hexokinase method) AH]2] UniCel DxC 800 (Beck-
man Coulter, Inc., Fullerton, CA, USA)T} ExP} QA5 & 1]
Aol M3 BejelA] NS W S S F2 WS 14}
Sz Sfelzlaal vl ol $ie WEHAAOIA e 2ol
AFESHE S EARSEE A(glucose oxidase method) ZH]Q1 Syn-
chron CX3 Delta (Beckman Coulter, Inc., Brea, CA, USA)S X5
AFE51E) SRE=H] Alcs Q@ dHAI A= AALE &)
A 95 FUHALAAIE NS el Qo.m A
7HE Sfoh ZPAA N AHE B SR Ale ZHE 1
=olA]| 3 2ol T2 7] (HPLC) AHH]Ql HLC-723 GS8 (Tosoh Biosci-
ence, Inc., Tokyo, Japan)S AFE-SIRATE AZARS] A-GAJSF =
7 ARl ALgalglon, 2t Az alke] 2ol the} EAbE Al
ik AV AR B7h SolM AL Bl Wl
L EDTA AJgto] A@siglon], 57} guo) vet dEe A
S 3,500 rpmoilA] 52k PAlRelelo] B 2 AL el
GAITLS A i Wo R AApL 715 B2, A o
o ek ZYRT 2 AALE Agekt asdo s Fu)
slr=enl AleE S45te WFALE S ol-85h7] flsiie A
e HAlz 1A S
HARIALS WAIZE o7}

Olt

A= 9] H7}= Clinical and Laboratory Standards Institute
(CLSD EP5-A2 [3] 7Fo] =afelof| wha} Frtat s 225 Alcof| o
3 s W Ao Hrka] E29] Liquid Assayed Multiqual
Control Level 1, 3 (Bio-Rad Laboratories, Inc., Irvine, USA), Z1&] 1L
Lyphochek Diabetes Control Level 1, 2 (Bio-Rad Laboratories, Inc.,
Irvine, USA)E Z}Z+ AFE-5}10] GA-11713}F HA-8180-2 TA+S 2 20
Wk @A} ©.50] 2514 FASISAT, o AAITlTt 2814 wh 2
Aatol Bokeleic

2)44Je] 7= CLSI EP6-A [4]9] 2310 GA-11719A+= %)
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T A" AAol el 22 H71E AJ3Y5Fg, HA-81800] 4= &
& A2 Fr1sieich Ao ARl 1l —3}@;_ Zrol] A=
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i 295 g
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A AHEBHE ZH19l CX3 Deltas Z17F o] 83}t slmgFayl
Alc Z49] F1H-2 HPLCH & AHE-8}= HLC723 G8S 0|43}

222585 mg/dL, | HZ2H] Alck 49-154%2] S50
A TheFEE EEE Hol= 100709] HAIE 4=3ste] BA1S Algst
=), AP Q) (glucose 70-109 mg/dL, HbAlc 4.0-6.0%)5 Hoju+=
A2 BlEo] 50% ol/do] EwE ahlrt g B7h= 5Y o
&) 7170l A ZlYg om, Z710) Anlof ] FE S 4st3ick

4) HERgxE| Y

ol A% W et Y 4 RS BEY BY PAS
242} 57 AEfshe] ERISIAT, 90 mg/dL 9 319 mg/dLe] ZhE
7HI 5 7 0] 1S EelT o] £ A 7o) 2
5)0 2 o] P44 Fo] 247+ 20, 30, 40, 50, 60%7+ 2 4
=S BTG TS o] F GAL171S o] §5te] FAutet 2}
281 e w25kl Hk S Fon, HBTEAE
w2 B 245 Wehe Bk

5) ZAAQAIZH
TA A AN Qfol] oA BALE T e = Agst
Aol U B7HE ARSI S A E 2 5-HE ARt
gation, AAta AR oll= AAE o= 7l HobA 4
212 3= A7k calibration A|7F 24 AAPE Bl AA] HR)
U=F 78k AR 55 2deRon, et Flee
Al Ale 21219 g2 B 77 8.5 A AR
HatS ALtstgin) e AR oA ARSIl 9l CX3
Delta®} HLC723 G8ol| A= Z2F 8072k 7072 AA= 245}
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weko & AAste] 79709 AAeA i S F ALHo R
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me de e rr
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%
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HE] 43](H1, H2, H3, H4) B2 2A5)00 A% 272 43|11, 12,
13, 14) 4% 2793 5 otehe] Ajo] ool AL GES T
L1-(L3 + 14)/2

WAL EE) =
(H2 + H3)/2-(13 + 14)/2
3. S22
A2 Aol = Microsoft Excel 2007 (Microsoft Corporation, USA)

T} Analyse-it (Analyse-it Software, Ltd., Leeds, UK) 3 & “181-2- 0]
B515ict A= F7HE flste] HARKU WolAlgx(within-run
CV)&} & Ho| A4 (otal CV)E CLSI EP05-A2 [3]0]] whe} A4kt
ot A4/ Wb ARSI HEAS Aldste] Al 274
FRYE BTt /el Bk Passing-Bablok 374
&5t} Al 0E ok, LA E 5 A UERHSICE
2

1. 8eLE

GA-11710]|A] g rette] = 4o tisto] S AR HolA|
Z HoAPE A%w(59.1 mg/dDolA ZkzE 097%, 1.21%,

T5(349 mg/dL)o A ZH2E 0.6%, 1.11%= Ve TE HA-81800]
A Z7geE Aol HARKEW HolAl 9 & HolAl= 22 % 1
L5 (54%)0014] 0.7%, 1.3%, T%55E(9.2%)001 A 0.58%, 0.86% -
= YERICHTable 1.

L
>14ﬂ

B A

il

Table 1. Precision of glucose and HbA1c measurement of GA-1171
and HA-8180

2. EMd

GA-1171:% A= 43S o, 58-532 mg/dLe] 5=
ol Al ZAAG®7F 09997, A& AA|of| A= 74-401 mg/dLO]
= 319 HollA ZAAG7F 099912 Lrelytt) E3H HA-8180-
47-147 mg/dLe] -st= ] WellA] ZZAI47F 09973013 T}Fig. D.

3. ety

7|22 S FFHAMT AHIQ] CX3 Delta®t F HAM 44
21 DxC 800 tht GA-11719] " 71 W] aof|A] iA1= 2¢
7F 099899} 099875 UpEhon, 717ko] ulm |9k GA-11712)
Au}gro] 2po]o] HF-L- -9.8 mg/dL U 0.8 mg/dLo]Ith GA-1171
2 243 A 7F vlao A Frgol digt AE A A
09989011, Au}gke] 2po]o] Hit-2- 2.6 mg/dLo]Rit) 18]l HA-
81807} 7] AH|Ql HLC-723 G8olA| Z12t S5 Z7ggt Aol A
A 09980, Abghel xfolo] Bt 0.16%= LrERstTh
(Fig. 2).

A F-EAE 20-60%] thE D 5744t H9HE Table 291 1§

AJEFIEE AE-§AE] o e -2 H90 mg/dL)
O} 128 ZH(319 mg/d)ol| A 22} Bt 86.1 mg/dL} 296.2 mg/dL

Table 2. Effect of hematocrit concentration on the measurement of
glucose concentration in whole blood samples by using GA-1171

Hematocrit
20% 30% 40% 50%  60%

Level

0
Analyzer Level Mean (mg/dL) SD — v (%) Low  Expected glucose value (mg/dL) 90 90 90 90 90
Within-run _ Total Measured glucose value (mg/dL) 88 865 87 855 835
GA-1171 LQW 59.74 0.72 097 1.21 % difference -22 -38 -33 -50 -72
High 339.16 387 060 1M High Expected glucose value (mg/dl) 319 319 319 319 319
HA-8180 Low 5.33% 0.07% 0.70 1.30 Measured glucose value (mg/dl) 311 3035 302 287 2775
High 9.51% 0.08% 0.58 0.86 %% difference -25 -49 -53 -100 -130
600 500 160
y=0.9789x+0.2646 y=0.9938x-1.4833 y=0.992x+0.3426
—_ L 2_ — 2_ - 2 —
2 500 R?=0.9997 P R?=0.9991 140 R?=09973
=) [=2) =
E 400 + E €120
g ¥ 300 =
= = =
> 300 > B 100
= o~ =
<5 L 200 2
2 200 - 2 g 80
= =
100 | 100 | 60 L
O Il Il Il Il Il J 0 Il Il Il Il J 4.0 Il Il Il Il Il J
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Expected value (mg/dL) o Expected value (mg/dL) e Expected value (%) Q

Fig. 1. Linearity curves of measured value vs. expected value for the measurement of glucose and HbA1c concentrations. (A) Plasma glucose concen-
tration measured by GA-1171. (B) Whole blood glucose concentration measured by GA-1171. (C) HbA1c concentration measured by HA-8180.
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Fig. 2. Method comparison between different analyzers for the measurement of glucose and HbA1c concentrations. Scattered plots (-1) and difference
plots (-2) are shown for each method comparison. (A) CX3 Delta vs. GA-1171 (measurement of plasma glucose concentration). (B) DxC 800 vs. GA-
1171 (measurement of plasma glucose concentration). (C) GA-1171 vs. GA-1171 (measurement of whole blood vs. plasma glucose concentrations).
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Fig. 2. Continued. (D) HLC-723 G8 vs. HA-8180 (measurement of HbA1c concentration).
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Fig. 3. Turnaround time for the measurement of glucose and HbA1c concentrations. (A) Measurement process by CX3 Delta and HLC-723 G8. (B)
Consecutive measurement process by the ADAMS bridge system consisting of GA-1171 and HA-8180 analyzers.
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B A GRS HAE NI 39 T 2

Ao AREL S ARZ wy] Aol AFAl lol|A] Sk}
B EZEY] Ale 7“/\]-—% Bhlof| AJgYst 2= Qlo], W= 1 HelsH
olg 7}53t AFEA71l GA-11717} Ryl Ale 24721

HA-81809] /45 H7}H& Al3¥sk3ick
AU 7ol A= GA-1171 B HA-81809] & RlolAl7} iy
L oF Aol Al B 2% ool glo] 7|0 Ha1o} BlS=sA| 5
F=SFATHY-111. 21578 B7Foll A = GA-1171:e 7% 9 A8 A9
A, HA-8180-> A& HAoflA 257 AAAIGRY) 0997 oPFo=
Qo1 2AX43-S BYTHAL GA-11719) AR 571 9A] glucose
oxidase®(CX3 Delta)Z} hexokinase®H(DxC 800)2 o]8-5}= F= 7}
Zl ol thsto] AJEAG=07F 212 099892} 099879 /g
HAAKFig. 2). ZL2fut GA-11713} B|a7gH]50] Aakgh 2fo] 9]
Jﬂ&% 212} 9.8 mg/dL @ 0.8 mg/dL=Z, CX3 Delta®}-= §-2J 3t 2}
o7} Q)at, DxC 8001}= 2}fo]7} ZA] &rkt) CX3 Delta?} GA-
11719] ulaof A=, 1007]9) AA| S78%E 5 1174 k) &pol7t 15
mg/dL o7, 3971 ko] AFol7} 10 mg/dL o)/fe]glom, 197-585
mg/dL § ol 4 CX3 Delta7} 1 32 1S B3Ik ¥hdH DxC 800
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o7 =
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