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Background: Glycated hemoglobin (HbAy) is a key biomarker for the monitoring of glycemic balance in patients with diabetes. The aim of this
study was to evaluate the performance of a new system, the Tosoh HLC-723 G11 analyzer (Tosoh Corporation, Japan), compared to that of two
routine diagnostic testing systems, Tosoh G8 (Tosoh Corporation) and Capillarys 2 Flex Piercing (Sebia, France).

Methods: Tosoh G11 was evaluated for precision, linearity, and carry-over, according to the Clinical and Laboratory Standard Institute’s guide-
lines. Test results from clinical samples were compared between Tosoh G11 and the routine testing systems, Tosoh G8 and Capillarys 2 Flex Pierc-

ing.

Results: With respect to the precision of Tosoh G11, the test results for low- and high-concentration controls showed a coefficient of variation of
less than 1.1%. Furthermore, the new device exhibited good linearity for HbA. values ranging from 3.4% to 18.8%, and carry-over was not ob-

served. HbAy. results for Tosoh G11 (N=143) correlated well with those for Tosoh G8 (r=0.9971) and Capillarys 2 Flex Piercing (r=

0.9918).

Conclusions: Tosoh G11 demonstrated reliable analytical performance with good precision and linearity, and no carry-over results. In addition,
its results were comparable to those of the existing instruments. Thus, the results of this evaluation suggest that Tosoh G11 is suitable for the rou-

tine diagnostic testing of HbA;. levels in clinical chemistry laboratories.
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AL, mjef o] SEjuhel Feet = HA Eolu 20509 =0
oF 600vHgef =g Zlo 2 FASHITHIL Py o] ko=
Ao R FEIAGHAL B A G 6 AAE AREE AT
S} M2x(glycated hemoglobin, HbAi)= A} AJ8Y 2 F-4]
Q §l= AAfoHA] 201085 vt P E3](American
Diabetes Association, ADA)OA &= i o] Xt 7]Fo]| F2714
S 24 ek 71x|7F 241 EQITH3] GeFE M= 2 oF 370
A7ro] Hat FGAE WG| ‘Iﬂ-roﬂ T o] Zlehyto] OP‘/]E}
Az a7 92U 5
3k 7129 T AR 2|5290
9] dfjZof| qlojA Aol 2 Ao g UBA ]‘:} 7‘”\} X* o}
3ol gt Ante 7)E AR o] o AESHA WsAd E3E
W2 o B Eglek ey 54 1d S

ol A= RIRHETE HofR|& tho] glom, o4k ?’ﬂ*—‘]‘ﬁ\—%ﬂlemo-
globinopathy)& 71%1 SEAfefl A = A}
a1 B a1Eo] QlcH2).

AR AR S0l FolE A HAPH S| 8]+ ion-exchange high-

performance liquid chromatography (HPLC), capillary electro-
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phoresis, affinity chromatography, immunoassay, enzymatic as-
say 508 E=E 4= olrh4] 2| 7 Tosoh HLC-723 Gll
analyzer (Tosoh Corporation, Tokyo, Japan)&= ©]2-1.3} HPLCH
< o8t TN A FEAH R olof gt #4114 A
off thet B7k= ol obd] HarEA] oFqkk whebA], & kol
A= Tosoh Gl11 analyzero]] tfjgt AW =, AAA wALed=E
Clinical and Laboratory Standards Institute (CLSD Z|Z]of| wfg} £
Aslal, 714 W (comparative method)-2 %9521 HLC-723
Tosoh G8 analyzer (Tosoh Corporation)2} XA #1715 214
2 A}8-3]+= Sebia Capillarys 2 Flex Piercing (Sebia, Lisses, France)

sfo] v mg 5] gvie] §-84L BSkA Sek

e U
1, ZH| 2 A2t
FoFd M A= Tosoh HLC-723 G11 analyzer, Tosoh HLC-723 G8

analyzer, Z12] 11 Capillarys 2 Flex Piercing AH]|E AF-8-5}¢] EDTA
(ethylenediaminetetraacetic acid) 18 HA| & o|-8-35lo] =413
ok SAE 2 Alzsake] Aol wheba] skglon, A7k
T ZF Al At A WSt 2 REO| Aokl AYS AL
skof J3isteie).

A= 7R Tosoh G11 analyzers= ©]- 233} HPLC Y12 E o|-&
Sh= AbEekE FaFEM e HA ] R, 24 A 252 EDTA
AE o] 7353 pL7t ZashH, 514 ARl 9= 150 pLE 8+
Sk 10709] A7 4 racks H4dshH 7180l whet 5 970
E= 2970 rackS SO =88 4= Qlek B8 FAA0) AR Q.
AR 2 Atol] AR8-3E standard mode?l -9~ &&= AA|E= 60
Z, o] HAIFE = 3027} 2850 whet AR ZTf 12044
of AP} Fsstt HelEl BALE 415 nm BYEoIA 245
o] NGSP ©$](%) F4= IFCCHHI(mmol/moD = B 113}, o] ¢
Tof] BRI O 2 AR5 ]S4, Tosoh G11 analyzer® &
A A 249 A (traceability)2 National Glycohemoglo-

bin Standardization Program (NGSP)o| 2]3}jA] 212 HFQltH5],

2. MU= (Precision) 7t

4= H7h= CLSI EP5-A3 A of| wh2} 4=383}3{tHol. Tosoh
AFoA] Al BB ASE(5.040.3%)2F T5E(9.8+05%)2] A%
He]=4 Bioscience Hemoglobin Alc Control (Tosoh Corpora-
tion, Lot No. AB6010)-2- ©]-8-5}0] 5}50f 234 HHE ZA]3}o] 20
Wt 2isslo] Wrhelsick 25 AT vige 2 wEgYE
(repeatability), HAIEZE v|AUE(between-day imprecision)2};

AAZ 1714 B E(within-device imprecision) & AF&3}AT
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3. EMd(Linearity) "7t
244 H7He ARk 6] 0] A4 H7H2E2) Lypho-
chek Hemoglobin Alc Linearity Set (Bio-Rad Laboratories, Trvine,
CA, USA)E AH&5}o] CLSI EPOG-AfIA] AJAGH WS arsto]
g

AJSIAERT). 2} 520 B 281 whEato] 2 Astom, 7]

=
off Z(assigned value) S 7|20 & Z77kol| gt A2 at/dx} ot
P2 A Antste] B71eFATt BeFE Ao AJETHY Ho]

e vhololx 7|20 %S ulAMAe)] 712
e B 2o vl Yot B
bof 2182 AtelsIc

(OO | T

O

4, A 2+ X} LEE(Carryover)
sk AAIL} A AAE 48] A4 S0t s =4S
ol-gste] WALRALES AL o, 1L.0%E 7S 2 H78F3

t}. Carryover (%) = [L1-(L3+L4)/2]/ [(H2+H3)/2-(L3+L4)/2] X 100

5. ZAAFH H|1(Method comparison)

AR B3 B71= CLSLEP09-A3 A3 Zarsto] =25t 3iet
(8l 2017 1€FE 287 BoEMAHANS Algsial w2 &
of 7] FoH, % 142749 EDTA IS Bael= HAstol,
WHPHO 2 AM8-3T Tosoh G8 analyzer®} Sebia capillarys 2 AHH]
2 243 A, v el Tosoh G11 analyzer AH| 2 &= ZHl=2
2435}tk Passing and Bablok 3|40 2 AFdA|4=(coeffi-
cient of correlation, NQ} Z¥7+o] A3 HAS AAKSIHETE NGSP
7100l uhebAl, A FicR(pre-diabetes) ¥} G o] Aet]zo] &
= $519) 5%, 6400} Fet) X B B} B 1m0l o,
=S Tefelo} ol 5 8% 8 B T, 1) ol
A s(medical decision leveD2 A3}t Q3] F41S AHE-
Fo] Z+ FIeo|A] Tosoh G11 analyzer®] &4 %Hlo|oIAE AJA
1on], a1 7S ek wol Tfsto] 3% Astol 7
7FtSAEHOL.

of gy v

ol

6. S/ &M

FA| B-42 Microsoft Excel (Microsoft Corporation, WA, USA)
S ALkl AR 7 AL HE-S AALEHY .o, Analyse-it ver-
sion 5.20 (Analyse-it Software Ltd., Leeds, UK)& Al-&-5}o] A

&, 2, AR WS B AsI9l
4 J_-'-I'

WA, AN A1 RS ol A A

EOJAE 0.65%-1.10%0] T, T30l A 0.58%-0.71%2] 1Tk
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Table 1. Precision of the Tosoh HLC-723 G11 analyzer

Level Mean HbA Coefficient of variation (%)
eve
(%) Repeatability ~ Between-day ~ Within-device
Low 4.86 0.89 0.65 1.10
High 9.70 0.58 0.70 071
20
15 |
<
=
S 10
=
5
=
<
5 L.
0 CL 1 1 1 |

Measured value (%)

Fig. 1. Linearity of Tosoh HLC-723 G11 analyzer (Y=0.9768X+0.001182,
R=0.999). The Solid line represents linear regression of the measured
values and the dotted line is an equality line.

(Table 1). Tosoh G11 analyzer= ADA®} International Diabetes
Federation (IDF)°|| wh2 AL AFgHQ] oAl 2% weh-E W3}
= AS DAL 67} 510) 24 B B2 WG4
18.8%)= AlzAtolA AASHE Z47HsHH2.6-19.2%)5 B7F
=g FE3a19ic) w3t 21414 7} AT} Tosoh G11 analyzer®)
St 4 0f 214140 EIE|ITh(Fig. 1, Table 2). TR 3l85=

= ZA%5T0lA 96.7%-985% AbolefA] =] ITHTable 2).
Tosoh G194 &A% A9} 7] B2l Tosoh G8 analyzer®}
Sebia Capillarys 20|14 7% Aupeto] /S H7ket Aak 4
FHI|HAE Tosoh G11=1.0 (95% A1F]F7F: 1.0 FE 1.0) X Tosoh
G8 - 0.1 (95% A1Z|9L7E -0.1 FE| -0.1), Tosoh G11=1.0 (95% 12|
T7F 09492 FE] 1.0) X Sebia Capillarys 2 + 6.2172499E-15 (95%
ATZE2E 0.00 HE] 0.305DFAL, AFHAFRE 22 0997, 0992
SIth(Fig. 2). Bland-Altman difference plot ©. & 2FQ13} H| WHIH &
3} Tosoh G112] ZA3kgh Z}o]e] H4-2-0.09 (Tosoh G11 vs. G2}
-0.02 (Tosoh G11 vs. Sebia capillarys 2)T}HFig. 2). E3F 4714 ¢
A EEAN = SEE] %rtolof Tt 3% o = ElE o,
{5 AJZACH(Table 3).
s 58 34 Fol, 48] 9% S A =2

il

dgkol

Ay
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Table 2. Nonlinearity and recovery of the Tosoh HLC-723 G11 analyzer
using the commercial HbA:. linearity material set

Assigned  Linear  Nonlinear Nonlin-  Mean of mea- Recovery

e value (%) fit fit earity (%) sured values (%) (%)
1 34 3.32 3.33 0.2 33 97.1
2 4.7 459 4.57 -0.5 4.6 97.9
3 6.0 5.86 5.83 -0.5 5.8 96.7
4 9.8 957 9.60 0.2 95 96.9
5 13.6 13.29 13.37 0.6 134 98.5
6 18.8 18.36 18.30 -0.3 18.3 97.3

Table 3. Comparison of HbA:. values measured by the Tosoh HLC-723
G11 analyzer, Tosoh HLC-723 G8 analyzer, and Capillarys 2 Flex Pierc-
ing at four medical decision levels

Medical

Instruments decision Exgecit Bias (%) AIIlovvabIe Interpretation
value (%) bias (%)
level (%)
Tosoh G11 vs. 5.8 5.7 1.7 3 Acceptable
Tosoh G8 6.4 6.3 15 Acceptable
70 69 14 Acceptable
8.0 79 13 Acceptable
Tosoh G11 vs. 5.8 5.8 00 3 Acceptable
Sebia Capil- 6.4 6.4 00 Acceptable
larys 2
7.0 7.0 00 Acceptable
8.0 8.0 0.0 Acceptable

= 2] 319 0 m(4.4%), AAFSt Tosoh G112] WA} ¥E2 0%

2, 2 2 mAkege WA stk
o E

E AJ5Lo) A Tosoh G11 analyzer®] B458L Frlslal, AL
Q1 &l Tosoh G8 analyzer®} Sebia Capillarys 25 H| 1R
2 Agato] AFIALS 123t Tosoh G119] HHE H7}oj
= BHEg 2] Ho Al = Alste= 0.89%, a0l A= 0.58%%
, AT oAl = AlE = 0.65%, Lol 070%= =
B3, AP HolAlerE AsE 110%, Tt 071%E
wjo] BE AUEof HoAlg= ADAS} IDFS| /AR
ol olAE 200 BITHE FEelo] $eh A2 Wk
SFCH(Table DI11]. 2= 2JAk] o] AR]Q] Tosoh G8 analyzer
£ ez g dollMe JAPIZIY HolAl7t AlsteollA
1.28%, IFTo)A] 0.80%% R 11% H} 2lo], Tosoh G11 analyzer
of AUEL 94t Ao R BeACI2L Y |2 ALSH
Capillarys 2 Flex Piercing®] 73-9- A-sEolA 198%, 115E=0 4
151%= BT Bf Qlo], P 7 Aulof] Bjs| izl ez HolA
Sz X0 ADASHIDFS] AR S W) 2k

ko> o ofy
nﬁmgi

2 ox o
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Fig. 2. Comparison of HbA:. values measured by the Tosoh HLC-723 G11 analyzer (tested instrument), Tosoh HLC-723 G8 analyzer (comparative in-
strument) and Capillarys 2 Flex Piercing (comparative instrument). A Passing and Bablok regression plot for Tosoh G11 and Sebia capillarys 2 (A)
and for Tosoh G11 and Tosoh G8 (B). Bland- Altman difference plot for Tosoh G11 and Sebia capillarys 2 (C) and for Tosoh G11 and Tosoh G8 (D).

SAcH13].

24 Hrbo A= A=A % ] P%‘?JH(Z.6—19.2%)E s
517] flsiA 6714 w2 3 A FrbEdR 2ot A
T}, Tosoh G11 analyzer= 3.4%—18.8% Tk A Q] A7k Bl A
Aol 1% miRke 2 45t S Helon, gk 7%
2L e 3.3% o]ujo] o] Rel, 945 A S Hol Ao R
TA3IATHFig. 1, Table 2). o]+ @A ol A AMEE|L Q=
shelal 27 W] AAA Wgleh vl Ak woli 2

© & olw]QlrHll, 14].

Tosoh G119+ Z4E Ax}e} vjaHoz *W??j HAPEH]
2] Tosoh G8%} Capillarys 2 Flex Piercingol| A &% A3} 7+

S A A A= 2420997, 09922 # e
< Ho]F3lth Bland-Altman difference plot2. 2 2}915t Tosoh
Gl11 analyzer®} v WHIH S3}0] 3-8 A4 Hat-2 -0.09% (Tosoh
G8 vs. Tosoh G112} -0.02% (Tosoh G11 vs. Sebia capillarys 2)&2
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- W2 2ol 31822 ¢ 6%E A 05}0% 15 At
Tosoh G8 analyzerg 7150 2 H|w S w= o 1709 AAoflA
ub 0 S Hojt AutE BHAL Capillarys 2 Flex Piercing
o] ulamol A o] ARINA ARSI Mol 2102 BH)
HAck E=5F AR A 0] Earo| Ak Capillarys 2 Flex Piercing}+2]
latof| Al Zpo] ghe] e xp)  Ao= RRIE I, ol2gt &
A+o] 91910 2= Tosoh G11 analyzer®} Tosoh G8 analyzer= 752
%A (calibraton & AHE3H= Aol Bk, A=A T2 Capil-
larys 2 Flex Piercing®| 79 24&%2]0] ”E}Z“’ﬂ upe} e o=
Qe FE2ET] AgA(traceability) TEC 2 FAECE wat
gola Ao 24 )7} Tosoh Gll analyzerﬂ— Tosoh G8 ana-
lyzer= 0|2 HPLC WH-& AR&3hol WHall, Capillarys 2 Flex
Piercing 2 A 7] 7]itol] tjo] wrsk Ao % 4zt
Sholik SIS 27102 it 47 A A7 e 3
$97 7)) 0% 1 whEEl 7] wzol, AArelate] 7
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