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= Abstract

Evaluation of Autoanalyzer DiaSTAT™ in Hb A,. Measurement

and Comparision with Micro-column test and IMx® Hb A,. Assay

Gui Jeon Choi, Dong Seok Jeon, Hyo Jin Chun, and Jae Ryong Kim

Department of Clinical Pathology, College of Medicine, Keimyung University,
Taegu, Korea

Background : Measurement of Hb A,. has been recommended for the long-term as-
sessment of glycemic control in diabetic patients. Because different analytical methods
measure different glycated hemoglobin species, it has been difficult to compare results
between laboratories. We compared the concordence of three different methods for de-
termining Hb A,. and evaluated the DiaSTAT™ (Bio-Rad, U.S.A.) Hb A,. autoanaly-
zer, midget low pressure cation—exchange column chromatography.

Methods : The performance of DiaSTAT™ for measuring Hb A,. has been evaluated
and compared with those of Micro—column test(Bio-Rad, U.S.A.) and IMx® Analyzer
(Abbott, U.S.A.) based on boronate affinity binding. The results from three methods
were compared statistically by linear regression analysis.

Results : Within-run coefficients of variations(CVs) were 4.72%(at Hb A, level 5.4
%) and 3.84%(at Hb A,  level 9.9%), respectively. Between-run CVs were 4.82% (at
Hb A,. level 54%) and 3.02%(at Hb A, level 9.9%), respectively. The Hb A, level

from 55 healthy persons was measured. The 95% confidence interval ranged form 4.44
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% to 6.19% with mean value of 5.13%(SD=0.437). The correlation study between
DiaSTAT™ and Micro-column kit by manual resulted in y=0.735x+ 1.875(y:Micro—col-
umn, x:DiaSTAT™, n=30, r=0.975). The regression equation between DiaSTAT™ and
IMx® was y=0.661x+1.697(y:IMx®, x:DiaSTAT™, n=52, r=0.963). The. correlation
study between IMx® and Micro-column kit by manual resulted in y=1.001x—0.233(y:

IMx®, x:Micro-column, n=23, r=0.839).

Conclusion : We concluded that the measurement of Hb A, by DiaSTAT™ using cati-
on-exchange column chromatography showed relatively good precision and excellent cor-
relation with other methods, but it showed that increment of Hb A,. value with an

average 18.4% and 5.3% proportionally higher than IMx® and Micro-column test kit,

respectively.

Key Words : DiaSTAT™, Hemoglobin A,, lIon-exchange liquid chromatography.
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AAAZ ] GHbEAAE wmsr)dl o2&l
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£ Bio-RadA}4] DiaSTAT™ Hb A, S5 4]7]9)
H71e $sld olex Ao  boronate-af-
finity binding assayZ o]&3% IMx®(Abbott Lab.,
USA)2} Bio-RadA}¢] Micro—column Kit Ho 2
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Fig. 1. Correlation between Hb A, . values obtained by different analytical methods.
A:Correlation between Hb A,. values obtained by DiaSTAT™ and Micro-column test. Corresponding
regression equations and pearson’s correlation coefficients are y=0.735x+ 1.875(y:Micro—column, x:

DiaSTAT™, n=30), r=0.975(r*=0.9502).

_ B:Correlation between Hb A, values obtained by DiaSTAT™ and IMx® Corresponding regression
equations and pearson’s correlation coefficients are y=0.661x+1.697(y:IMx®?, x:DiaSTAT™, n=52), r

=0.963(r*=0.9283).

‘C:Correlation between Hb A,. values obtained by IMx® and Micro-column test. Corresponding regres-
sion equations and pearson’s correlaticn: coefficients are y=1.001x-0.233(y:IMx®, x:Micro-column, n=

23), r=0.839(r*=0.7046).

g Ale 4323 3hd

1) DiaSTAT™ Hb A,. autoanalyzer

DiaSTAT™(Bio-Rad, US.A.)x= £38% Hb o}
&3 Hb W)L 73}7] 98| gradient elution
< conjunction§t ool w3l AH FRulE 73]
(low pressure cation-exchange chromatography)
Weo] sjFEo 2 AFEF7]7] Model 60 dispenser
(Bio-Rad, US.A.)E o|4£38e 20 WLAAS tube
o £F3c}. z2elw 62-68CE nle] 714 ¥ sapo-
nine] $-FF L HA¢E sl F T @ F
15742 AAME A2 & 5 U 948 trayol] 3
37TANA 3087 w7 H aRvlEadg
F F2ig Hb ¥32 415 nm 39244 &4 @
. A" azaeaPL 717l ZEE com-
putere]l AA3tx 715 cH10].

2) Hb A,. Micro—column test

Hb A,. Micro-column test(Bio—-Rad, U.S.A.)¥=
oFAHA ofold F|FAE ol &, AP 43
Ak & EFF, 108 ol WAzt EA
aldimine(pre A,)% A7 3z 100.4.9] calibra-
tor, A=A 2 FAAHAE columnel. §& H
2 o] 27} x 2] borate/phosphate &% (pH 7.0)5
X2 o]& 7% 9 phosphate 25N (pH 6.7)9 &
2 4% AA QoA Hb A, & 415 nmollA] 7}

X

7l ¥3=% 5A3%x, Hb A9 HEES 77
¥, calibratorg 7183t ALY Lo we)
2735 Hb Ao HEESE Tt

3) IMx® GHb assay

IMx® GHb assay(Abbott, U.S.A.)= boronate
314 ol T YYo= A, A Aol polyanion
A4 At 4-methylumbelliferones Z §3}3
dE $¥AtE WAt 4D polyanion
analysate 237 nEAF) 47} FrU$ 3
€3 pre—coating¥l glass fiber matrixol] F 8=,
GHb wj 5o} 4§71 fluorescence quenching& &3
3}, sorbitole ¥F-2-A]# boronate A3 3o GHb
I AAFerA si=]= polyanion-GHb E3HAE
non-GHb dj &9 A7 fluorescence quenching=}
H|% £ A3}, total Hbol djgt GHb W ¥ &5 A
Abgc). 22|31 Hb A, &8 53 Fawyql
oleng wtdA zBvwlEIYAYeE FH
& FAo2 Hb A8 WHEES 73K % Hb A

= [% GHb + 1.76]/1.49 ).
2. iy o W

1) Moz o x|o| 4+
AN AUES AHE7] A59 27 Hb A,
%7} 54% 2 9.9%< Lyphochek Diabetes con-
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Table 1. Precision of Hb A,. measurement by DiaSTAT™

Hb A,. (% of total Hb) Cv
Mean SD (%)
Within—'run—assay (n=5)

Level 1 (5.4%) 5.480 0.259 4.72
Level 2 (9.9%) . 10.320 0.396 3.84

Between-run-assay (n=9)
Level 1 (5.4%) 5.267 0.254 4.82
Level 2 (9.9%) 9.689 0.292 3.02

trol level 1 ¢} level 2 ZA A (Bio-Rad, US.A)E
o]43te} WIE 23 F4x, dxe W AHY
Sle A7 A 5592 d4e s DiaSTAT™S| 3}
TXE AT At

2) DiaSTAT™, IMx® % Micro-columny zt9
Al got

3712 whgel ARHAAS Hsst7l slstq Hb
A ZHo] 959 77 52 9, 308 ¥ 2399 3
AS dde sed DiaSTAT™s} IMx® (IMxF,
Glycated Hb, Abbott, US.A.), DiaSTAT™s¢}
Micro-column test(Hb A;. Micro column test,
Bio-Rad, U.S.A) %@ IMx®¢} Micro-column test2}
o 4R 2 FAEHE stk

Z =

A Adx H7E sl Fdsze uA
Aew o] YzAA Lyphochek level 1(Hb A 5.4
%)3} level 2(Hb A, 9.9%)2 &A% A} Dia-
STAT™2 =A% Hb A= 474 B 55(5480
+0.259)%2},  10.3(10.320+0.396)% A  AHAH
HolA$E 4.72%, 3.84% 2 et AAL Hb
Aol B33 7z 5.3(5.257+£0.254) %}, 9.7(9.
689+0.292)% 2 =R =Hglo=, AU WA
2(CV)x= 7z}7) 4.82%9} 3.02% Qct(Table 1).

DiaSTAT™7}7]& ol43te] 27 A4UAE A
2 239 Hb A8 F37A(n=55)9 Ad= H7
5313%°]93, TS A= 043724 95% A=+
7+e] Hb A= 4.44%°1 A 6.19% %t}

DiaSTAT™2} Hb A, Micro-columnj 2 2 %7
g Hb A, & wag Az, F S3AYze 437
AL Fig. 1A% Feod, 3ALAHAL y=0.735x+
1.875(y:Micro~column i, x:DiaSTAT™, n=230)

g, ARAS r=0.975(r*:0.9502) 2 4] v}-$
£ ARRAE Jebd i

DiaSTAT™= ==#3§ Hb A..2] A7 F boronate
AstA ol UYL o4F IMxFE £AH I
|23 As, F S3YZ ARFA = Fig 1B
Zon, SAWAAL y= 0.661x+1.697 (y:IMx®,
x:DiaSTAT™, n=52) ojgx, A#A4 r=0.963
(r:0.9283)2 A )¢ $5E ABRAE b
t}. Fig. 1A o} 1B9) A#AE 53l & F AxRel
DiaSTAT™oj| 4] &% Hb A,-7} IMx® ¥ Micro-
column A4 &A= guc} 42 184%, 53%
A Jdgen, (A7} ¥4 Holge]l E 4
g B Fch '

IMx®* @ Microcolumnie 2 A3 Hb A F
2 Ax, § 2P} AR RAE Fig. 1C4
Zov, 3AYAHAL y=1.001x-0.233(y:IMx*, x:
Micro-columny], n=23) °lfx, A#AF r=0.
839(r2:0.7046) 24 4% ARAAES el
t}.

i !

GHbe) A& nlEa Aoy, vrtdzes HE
F HE59Q 1209 FUA9 YA HHP
GHb(Hb A,)9 &AAE 71Fc=2 AYs: 6-8
F oo ¥ FxE A& A 2 F AL °IF
wgo 2 Pugizte] ¥gzAol AAFAEAT
d 4 gle A2 o]4dch GHbe Wsist ¥
25-35mg/dLe] WstE wtedsie2, GHbe] 53l
A HAdxst Fe@ az0] 2] A=
GHbe] 4-20% A=A w UYFFI3F(mean
daily plasma glucose, or mean blood glucose:
MBG)E GHbel 4% ©lg gtell 10& 34 4
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Al A HEEE FH%E Qo oT T &
A= i Zolrl AT A3 ARAAE B
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vieh v] @nAd A7 FIAE P8 Folok
3] gz} Qe oA AXAE JFEe = 53
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ol &gt A2l uYL A3}l nje} Hbe
+ested, 829399 o]z =9} pHe| wet
4 GHb Hb Axch <fAstzl A =He] &40
2 34X resinell A{IA 3 A £5=0of
e A "Ac2]. ol Alotn HYHe 2xzAs
AANFE pH 9 ol2Adx Ao HFsln AJA
de AF}E ded 5ol ulmz &3 o4
=i 9+ Hb A &Y< Hb A,. Micro-column
test kit(Bio-Rad, US.A.)E AtstE o] B EA
b 42 of A4 ol nF FHPL o]L3}
£ olgx maZolE QA Yy[15]0. 2 4, aldimine,
IAYF, Hb F % 2583 5o 98 A
d¥E He AeR g Adx, =7 AL ¢
gt £4lo] HARE Hol dlol AAAN gAY
23¢9 AAAANAE ok dstn Fa Ay
o] 2 F5& AAo|d)

Pre-A = 4% 83559 wFdl 93 keto-
aminedo] HA] ¢} BIAY HPo A 4AY

i

Hb Aol &7 4550 Yemg w8g Aygal
W #39 Hb AEAHA HITE A28 Y la-
bile fractiong A A &= ¢¢owl Hb A,. 2RH7}
A ded " =@ ¥ S58E s A
3to] Hbe] Aslgte] MA = 7 $-ol= GHbz} 2
o] azrtEadsso] deA}, 255, GTF
5%, 9555 9 olaud F9 oA 2gAjdx
Hb A SAA7L A4 J2dx 3c2,11,13,14].
dtde] Hb S v} Hb C 9 )&} GHb =49 &
A Az AdoA Hb A9 57 Faseug
Hb A2l £4A7} dolAd 4 Qltl[2,16] 2=
2 AETE A=AIdFE AFHSRAY pH 5-6 A
29 ghFHe] ukgAlA Hb A, #4A labile
fractiong A A3} A o] g3} DiaSTAT™e 7
T $¥X%FL v 2£(62-68C)e2 }dR
AL A E3st 37CeolA 3087 uH3-A)7]
22 dHeeo 7AA AAerst " gle] labile frac
tion(pre-Ai)ol AA[10]5e® ZiAsitn Alg
sich. |

Fxg e 4 GHbo] 7% )18 d A3+ wlaH
gzl 2 Heldx 54 =HiE whd, 10% <)
4 AtE ¥RzAe)l ABAA gty 24
& 4 Aqd{11,17]. Hb A, 7} 69)3}, 6-7, 7-8,
8-9, 9-10 ¥ 10%°]4d @ 72z non-diabetic
level, near-normal glycemia, excellent, good, fair,
2 poor control index® A3} ¢Jov, DiaSTAT
™ 9 Diamat™s}o] A#AAE B4, 99959 I
A2 dAteo 25 Hb A, & A7} y=0.986x-0.17
(y= DiaSTAT™, x=Diamat™), r?o] 0.972 4] A}
33 F& ABVAAZ B9 FUdz FoH{17]
IMx® (Abbott, USA)E ©]£3% boronate H3 A
ol EEHYL Hb AE AT sl dgg A
AL Al Hesdtr] oA&-go] e, A A
2] fAo] B ¢lov, total GHb ¥ Hb A,
WEgo] FAlo Axse] Buse] A 5 gl

DiaSTAT™ ojx] =A% Hb A, gte] IMxRe},
Micro-column¥j 8.t} o4 =4 £#(18.4%, 5.3
%)5 1o}, DiaSTAT™e} IMx®, =28 Dia-
STAT™¢} Micro—column®] A}o|2] ArsA kA7) )
< $438k9(77] r=0.963, r=0.975), &=}
Hb A, 527+t DiaSTAT™7} F 715& WAl
stolx &Ao] glvlx Al HY, 53 Fr1zAe
ZHhAa Ay sl ARE FAE F e
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o] IMx*™} Micro-column®j 8.t} $3icln A}
29 2 & A4 dehd upsh ol
DiaSTAT™ 7 Zo4 $349 Hb A} & 7]F8
t} Hb A, A vldlsteg E4 54 =Hglen
2 953 s HAldle ol zFEel & Aoz
At €} .

27t A4 E3 ¢lE Diamat™[7], Variant™
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vl pHAlol7} 918 o) 3 No 2 L &5+ g
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Holy £ w44 Hbe £5F R4ste] thales
semia 52 FNATHS HAN d 5 9le, AR
o} 4o AR e Aol FAEHEd /A%
ul7} =U{18, 19, 20], #27F wWi$ 3A ¢4 F
FHeld el mobe AUz A opA
BHstEA 23 Qo BYAAME JAA E=
2] Wye Jelu: Awe Hb A, routine 734}l
A $43] 18.7%2 wA4 Hb & o] DiaSTAT™
azolEaggeld et WA £49HF 9
o[w] 2E A]. HPLCHS o488 Aule A
450l A& (AR 3%), DiaSTAT™ =
4-ddo] wkgo] A F AA 1/iF A e
7hA] 10%¢] Aj7te] 28 HER &%y e
Az, 47y /4G 5022 AATE F AEF =Hol A
o} AAZ 30-4079 FAAF wAstodo
ASE % e Aol ¥HeE 429k 2y
A7) 4] & wpel ze] Hb A, FAAE w2
2 o geuys ARBAL S5 AFEAR
vlo]=2, DiaSTAT™7]£& Hb A, 93 A7
golx 77k ZHRHAA dgrl sdle FHEY
A vz AP sphe2 Fu & 5 gl Ay
2 Az "o

'8 <%

Wi Zidugate]l A7)zt 4= Hrtel Hb

A 370 43 Wo® g9 SAYo] o
453 <9lt}. Low pressure cation-exchange chro-
matography® ¢] U2|E |8 DiaSTAT™(Bio-
Rad, US.A) 71719 H71E2 93}« boronate affin-
ity ion capture assayZ ©]8-3 IMx®(Abbott, U.S.
A.)9} Micro—column test kit(Bio-Rad, U.S.A.)d
< v, £A4349. .

4 H:DiaSTAT™2 AYUxel Fuxe AAL
Asted 7tz Hb A5 =7} 5.4%9) 9.9% < A=
AE ol&d ¥ SAsm, A Aql 5598
Ao R, F3xE AAsE, DiaSTAT™, IMx®
% Micro-column®] #}e]e] ARA[AE Hrlex
AAEAE Ak ,

d #:DiaSTAT™Z £Ad F71A =9 d
Z7A(54%, 9.9%)2 Hb A A ZAAY AL
o] WolAsE 77 472%, 3.84% % 54 Hgle
W, ZAAE WolAle= Z7] 4.82% R 3.02% ).
DiaSTAT™7] 7] & o|&3lo AZRAAQQE e =
2%9 Hb A8 F2%(n=55)9] A} HF 5.
313% A1, 95% A7 Hb A 4.44%01A
6.19% At}

DiaSTAT™¢} IMx?e] A## A+ y=0.661x+1.
697(y:IMx®, x:DiaSTAT™, n=52) olgdx, A
A4S r=0.963(r’=0.9283)2 4 % 5T AF
A4S Jepugde}l. DiaSTAT™3} Micro—column
W7ke] A#FAL y=0.735x+1.875(y:Micro—col-
umny, x:DiaSTAT™, n=30) o€z, AJAF
=0.975(r*=0.9502) 24 $+§ AARAE i€
Witk DiaSTAT™o| 4 &A% Hb A7} IMxRe}
Micro~column® o)A &AH k¥l 27t 184%<}
53% EA JUgten, A £&5E Aojgte]
Z Age e Fooh. IMx® @ Micro—column
o] A##AE y=1.001x-0.233(y:IMx?, x:Micro-
columnl, n=23) ¢]¥3, r=0.839(r*=0.7046) 2]
A3RAE el

Z £2:DiaSTAT™ 4 &A= Hb A, gte] IMx®
1} Micro~column¥yj®c} b4 7t A4 A=
v}, DiaSTAT™se} IMx®?, a8la DiaSTAT™e}
Micro-column®] 7te] A##AAE o 534
t}. 2} DiaSTAT™ 7)1E4 £4" Hb A4t
o] & 7|8t Hb A FAX vzt ¥4
%4 FHqoeng #EH} HAAdE °F
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