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Performance Characteristics of Glycated Albumin and Its Clinical Usefulness in

Diabetic Patients on Hemodialysis

Hae-il Park, M.D.!, Yeong Sic Kim, M.D.!, Jehoon Lee, M.D.!, Yonggoo Kim, M.D.}, and Seok Joon Shin, M.D.?

Departments of Laboratory Medicine’ and Internal Medicine?, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background : The HbA1c has been considered to underestimate glucose level in diabetic patients
on hemodialysis, therefore, glycated albumin (GA) was recently introduced to assess the glycemic
control for those cases. We evaluated the performance of GA assay kit of Lucica GA-L (Asahi Kasei
Pharma Co., Japan) and compare it with HbA1c for estimating glucose levels.

Methods : Tests for precision, linearity and interference were performed and reference interval was
determined. Thirty eight of non-hemodialysis and seventy of hemodialysis patients were recruited,
whose glucose levels of three-, two- and one-month prior to this study were available for calculating
weighted means of glucose (WMGs). The correlation coefficients and the slopes of regression equa-
tion between WMG and HbA1c or GA were compared between two groups. Multiple linear regres-
sion analyses were used to determine significant predictor for HoA1c and GA.

Results : Total CV was 2.2% at concentration of 13.7% and 2.8% at 24.6%. The dilution curve be-
tween 15.7% and 62.1% was linear. Reference intervals were 10.0% to 16.5% for male and 11.4% to
17.6% for female. The correlation coefficients between WMG and GA were 0.682-0.713 in hemodial-
ysis and 0.640-0.677 in non-hemodialysis. Those between WMG and HbA1c were 0.568-0.625 in
hemodialysis and 0.735-0.783 in non-hemodialysis. The slopes of regression equation between GA
and WMG in hemodialysis were 0.080-0.090 and 0.130-0.147 in non-hemodialysis. Those between
HbA1c and WMG in hemodialysis were 0.012-0.014 and 0.029-0.032 in non-hemodialysis. GA was
not influenced by hemodialysis status while HbA1c was.

Conclusions : The claimed performance characteristic of Lucica GA-L were verified. WMG were
better reflected by GA rather than HbA1c in patients on hemodialysis. (Korean J Lab Med 2009;29:

406-14)
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Glycated Albumin in Diabetic Patient on Hemodialysis

Qbo] W S vhlel A|ERA 0|3 YeHi-5], 2ol
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2) dAfel AlE

JARE2] AA= 5 mL SST (Vacuette tube, Greiner Bio—
One, Kremsmiinster, Austria)2} 3 mL EDTA H&#H(Vac-
uette tube, Greiner Bio—One, Kremsmiinster, Austria)&
o]-g-3te] AIZE o] Fi Foll HEE U FATA 2t
HE2 T4 Z7def olFoi At} HbAlew HPLCH(HLC-723
G7, Tosoh Corporation, Tokyo, Japan)2.2 Z43}%1 o
WL A= LH750 (Beckman—Coulter Inc., Fullerton, CA,
USA)L& Aldsteint, U512 bromocresol greent(Asan
Pharm, Seoul, Korea) 22, &2 glucose oxidaseH(Asan
Pharm)2.2 g3} nl-e [ucica GA-L (Asahi Kasei Phar—
ma Co., Tokyo, Japan)2.& Hitachi 7600 (Hitachi, Tokyo,
Japan)°lA S5}t
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1) 2k WED HbATe, SEfRalo|

H] A FHEAMT Atojofl A 370, 270, 170 715
B2 BF SAHCRE {ogt Zjol7t oL YRR 3}
ARR AA] Fofgt po) 7t glsiet. shA|uE ALt HbAlee
HNEMA(ZE2E 10.2+1.2 g/dL, 6.3£1.1%)°] BIFEAH(ZF
7k 11712 g/dL, 6.9+£1. TR Rt AR o5k o W
QYtHTable 1).

2) 2 R} HhAlc FEE TEIUE0I0] ALZHEM

HIEAL| A 9] 3719, 27119, 170 @ 7H5 8+t HbAle
o] AJAIG=95% A =TH7h= Z7F 0.735 (0.543-0.854), 0.766
(0.592-0.872), 0.783 (0.618—0.882)°|31 L Gt nlx}e]
ABAIGE Z2E 0,640 (0.402-0.796), 0,641 (0.404-0.797),
0.677 (0.457-0.820)°13{c}. EHFEA T A 37114, 27114, 170
4 g9 71581 HbAleote] A= 212} 0.625 (0.457-
0.750), 0.597 (0.422-0.730), 0.568 (0.385-0.709)°]1 213 B
spekRnlvte] AAGE 247t 0.713 (0.574-0.812), 0.691
(0.544-0.796), 0.682 (0.532-0.790)°] ATH*F, P<0,001).

3) T 20| HbAlc ¥ HefL0lof Ojxl= HE

HbAlc} 3704, 2714, UL E 7B+ Aleloll g™ st
£ teAg 8] 91419 71271(95% A7 T4 oA
+ 27 0.014 (0.010-0.018), 0.014 (0.009-0.018), 0.012

Table 1. Summary of data from non-hemodialysis and hemodial-
ySis groups

Variables Nop— . Hemodialysis Pvalue
hemodialysis
Age (yr) 56.8+11.6 58.4+128 0.499
HbA1c (%) 6.9+17 6.3+1.1 0.046
Hemoglobin (g/dL) 11.7x2 102+1.2  <0.001
Glycated albumin (%) 209+79 20.1+6.8 0.880
Albumin (g/dL) 4+04 4+04 0.794
One-time glucose (mg/dL)  135.1+£553 151.6+54.3 0.060
Weighted mean of glucose  137.3+434  153.4+50.1  0.086
in the preceding 3 months
(mg/dL)
Weighted mean of glucose  138.1+451  153.1+49.8  0.089
in the preceding 2 months
(mg/dL)
Weighted mean of glucose  138.6+489  153.1+52.7  0.096

in the preceding 1 month
(mg/dL)

Mean=SD and P values from Mann-Whitney U test were represented.
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(0.008-0.017)0] AL HIFEA T A] 0,032 (0.024-0.040), 0.031 3 FHEXFo A= 0,091-0.14824 7 oA 7|87
(0.024-0.038), 0.029 (0.022-0.035)%, T Fo]lA2] 7]L7] Afolof] FAIH 07 §-0J5t 2to] 7L GIotHP=0.089). EHFA]
Afolofl= BAIH R Fofgt Zpo|7t 9l3lth(P=0.001, 0.001 o A9] 71271 BIFEAE] B3] 73.0% %A,

and <0.001) (Fig. 1). oluf, BHTEAL| 357 7B+

I+ HbAlc®te] 7]&7]+= HIFAFEAA L] 71&7]9 vlal] Z+zt 5) HbAlc2} SMA chajokdnn) ohn|of AlnEM
43.8%, 45.2%, 41.4%%ct. BhH gslerRuly) 370 o7, FA A0 HbAle Atoo] A3HAlG= BlEA oA 0.026 (P=
ViE g9 7153 Aol TeAg s 74 7e7|E dAF 0.876), FHEAFo|| A —0,113 (P=0.353), L1} Fajets

Aol Al 0.090 (0.066-0.115), 0.089 (0.064-0.114), 0.080 7l Ato] o] ARIAlE BlEA A ~0.198 (P=0.232), B9
(0.055-0.104)°] 3L H]FAFFoflA] 0,147 (0.111-0.184), 0.141 FEATol|A] -0.045 (P=0.712)2 R5F FAK = ot A
(0.106-0.176), 0.130 (0.097-0.162) 2.2, F A2} 77| TA7E ST,

Afololl= AR Fo3t Aozt llh(P=0.224, 0.335

and 0.139) (Fig. 2). ©] ¢, @HFHLY 357 237153 6) HbAlcot EafRlol J&s FE= B
i} BRI 7187 HIFEAAY] 7170 vl HbAleE $5WSR A2 7-9-oll= 371 (P<0.001), 2711€
27} 61.2%, 63.1%, 61.5%3ILt. (P<0.001), 17§ ¥(P<0.001) B 713t 7] Y F4 0]
B(P<0,0007} SYHREA folgict Pjetylo] 43
4) HbAlcet 2anlof 57|24 FolHA 271d, Ui €9 7St e Aol
HIEA 2ol A HbAlest BBRIFUIGA) Alole] FA4 e BARHolrin BYHsRA oloka] Uskehziz P=0,074,
HbA1c=3.515+0.163* GA (R*=0.57, P<0.001), @HEA] o] 0.084). thet 370 €% 7H5HHP<0.00D)°] SR, o
A= HbAlc=3.853+0.119% GA (R*=0.51, P<0.001)°]%lc}. £ GANEHA(P=0,044) % o3t SHHFAT
S|4 712719 95% Al =7 HIFA kol 4] 0.115-0.2119]
HbA1c (%)=2.51+0.03*Wglc3 mo HbA1c (%)=2.64+0.03*Wglc2 mo
R-Square=0.67 R-Square=0.67
Hemodialysis Hemodialysis
12 o No hemodialysis o No hemodialysis
©® ———— Hemodialysis ©® ———— Hemodialysis
—~ 10f Linear Regression = Linear Regression
& &
&) © &)
b gl® _~" HbA1c (%)=4.10+0.01*Wglc3 mo ¢ HbA1c (%)=4.14+0.01*Wglc2 mo
T o * R-Square=0.38 S R-Square=0.37
_» I
e °
6k .o °
.O
1 60 260 360 1 60 260 360

Weighted mean of glucose in the preceding 3 months (mg/dL) Q Weighted mean of glucose in the preceding 2 months (mg/dL) Q

HbA1c (%)=2.94+0.03*Wglc1 mo
R-Square=0.68

Hemodialysis
O—— No hemodialysis
® ———— Hemodialysis

Linear Regression

HbA1c (%)=4.34+0.01*Wglc1 mo
R-Square=0.34

‘ ‘ ‘ Fig. 1. Comparison between HbA1c and weighted mean of glucose
100 200 300 for preceding one month (A), two months (B), and three months
Weighted mean of glucose in the preceding 1 months (mg/dL) e (C) from patients in non-hemodialysis and hemodialysis group.
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Glycated albumin (%)=1.40+0.14*Wglc2 mo

R-Squar=0.65 —

Hemodialysis
O—— No hemodialysis

940 ® ———— Hemodialysis

E Linear Regression

§ 30

© Glycated albumin (%)=6.52+0.09

3 *#Wglc2 mo

bS] R-Square=0.42

g 20

(O]

10 ‘ ‘

100 200 300
Weighted mean of glucose in the preceding 2 months (mg/dL)

(B

Fig. 2. Comparison between glycated albumin and weighted mean
of glucose for preceding one month (A), two months (B), and three
months (C) from patients in non-hemodialysis and hemodialysis
group.

A= A7E 4
7} HbAlc®] AAlS+=
27} 85.0%, T7.9%, 72.5% S50 X ¥, gajainiol A
PAGE wiFALl wsf 212} 111.4%, 107.8%, 100.7% %=
S8 G 9 S 7HE & S ok R el
o @ 7t Afo] o] AdBAIe= HbAle2ke] AAlef v
FAT Yol A 87.1%, 83.7%, 86.5% %22 HbAlc

= HbAlcoﬂ H]3) 3l HJO

) Ay

E%u %v}a o}
Gty 3xtol| A 0,630 (P<0,001 1
sk2LoflA] 0,520 (P<0.00D)0] e}, ¥Ha,
T AR gle ety WMWO 498 (P<0,001)
SN Py o A] 0,539 (P<0.00DF
Foll A= galerrul Tt HhAler} 3

l‘lf‘ rﬂ

4
ol
4

(i)f

é
r

°

A

i‘i
2
1z
=)
X
= L
%, ox
> 3 M oE 22 oox

i)

12
o:

rueL _!R
g
o

1=
N
L

o K
)

e



AL B F3 FATA Jof| A= FERdETlo] HbAlcktt U
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