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Association of glycosylated albumin and glycosylated hemoglobin Alc with
glycemic excursions in elderly type 2 diabetic patients
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[ Abstract] Objective To analyze the correlation of glycosylated albumin (GA) and glycosylated hemoglobin Alc (HbAlc) with
mean amplitude of glycemic excursions (MAGE) and standard difference of blood glucose (SDBG) in elderly type 2 diabetic patients, so
as to provide theoretical evidences for complete assessment of GA and HbAlc. Methods A total of 660 elderly type 2 diabetic patients
hospitalized in our department from February 2013 to February 2014 were enrolled in this study. Fasting plasma glucose (FPG), HbAlc,
GA, fasting C peptide (FCP), 2-hour postprandial blood glucose (2hPBG), and 2-hour C peptide (2hCP) were examined in all the subjects.
The 3-day continuous blood glucose monitoring of the enrolled subjects were performed by continuous glucose monitoring system.
MAGE and SDBG were used to assess to glycemic excursions. Mean blood glucose (MBG) was used to assess the overall glucose level.
Results (1) Among the 660 enrolled subjects, there were 346 men and 314 women with age of (66 + 6) years, diabetes course of
8.0(4.0-13.8)years, HbAlc of 8.2% (6.7%9.6%), GA of 21.1% (17.6%-25.9%), MAGE of 5.3(3.9-7.2)mmol/L, SDBG of
2.1(1.6—2.7)mmol/L, and MBG of 8.6(7.3—10.1)mmol/L. (2) Univariate correlation analysis showed that GA was significantly correlated
with HbAlc (r = 0.836, P < 0.01), and also positively correlated with FPG, 2hPBG and MBG (r = 0.604, 0.670 and 0.650, respectively,
P <0.01). HbAlc also had positive correlation with FPG, 2hPBG and MBG (r =0.603, 0.634 and 0.661, respectively, P <0.01). (3)
Univariate correlation analysis indicated that GA had positive correlation with MAGE and SDBG (r = 0.485 and 0.529, P < 0.01). HbAlc
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was also positively correlated with MAGE and SDBG (r =0.417 and 0.495, P < 0.01). (4) Stepwise multivariate regression analysis

demonstrated that GA level was independently correlated with the glycemic excursion indices, MAGE and SDBG. Conclusion Compared

with HbAlc, GA can reflect better postprandial glucose level and glycemic excursions.
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Table 1  Clinical characteristics of study subjects
Item Male(n = 346) Female(n = 314)
Age(years, x+s) 65+6 66 + 6
DM course 8.0 (4.0—13.0) 9.5 (4.0—15.0)
[years, M(Q:—Qs)]
BMI(kg/m?, x+s) 253427 25.0+3.6
SBP(MmHg, x+s) 131+15 134 +18"
DBP(mmHg, x+s) 80+9 80+8
HbA1c[%,M(Q:—Q3)] 7.8 (6.7-9.1) 8.5 (6.9—9.9)"
GA[%, M(Q:—Q3)] 20.6 (17.4—25.1) 21.9 (17.7—26.7)
FPG 7.6 (6.1—9.1) 7.3(5.9-9.3)
[mmol/L, M(Q:—Qs)]
2hPBG 12.7 (10.2—15.3)  13.6 (10.1—16.8)
[mmol/L, M(Q:—Qs3)]
MAGE 5.3 (3.9-6.8) 5.3 (4.0—8.0)"
[mmol/L, M(Q:—Q3)]
SDBG 2.0 (1.6—2.6) 2.2 (1.6—2.9)"
[mmol/L, M(Q:—Qz3)]
MBG 8.3(7.3-9.7) 9.2 (7.6—10.7)"

[mmol/L, M(Q:—Qs)]
FCP[ug/LM(Q1—Qy))

2hCP[ug/L, M(Q:—Qx3)]
TC(mmol/L, x+s) 46+1.1 50+1.1"

TG[mmol/L, M(Q:—Qz)] 1.38(0.94—2.44)  1.46 (1.01—2.09)

DM: diabetes mellitus; BMI: body mass index; SBP: systolic blood
pressure; DBP: diastolic blood pressure; HbAlc: glycosylated
hemoglobin Alc; GA: glycosylated albumin; FPG: fasting plasma
glucose; 2hPG: 2-hour postprandial blood glucose; MAGE: mean
amplitude of glycemic excursions; SDBG: standard difference of blood
glucose; MBG: mean blood glucose; FCP: fasting C peptide; 2hCP:
2-hour C peptide; TC: total cholesterol; TG: triglycerides.
1mmHg=0.133kPa. Compared with male, “P < 0.05, “P < 0.01

1.95 (1.28—2.60)
4.92 (3.07—7.17)

1.85 (1.23—2.65)
4.83 (2.93—7.38)

22 2BAERHEHGA, HbALCL faid ik ) R B R

F AR FE AR 69 A8 Kb T

AT R, GASFPG, 2hPBG. MBGEE IE
KX (r4351°50.604, 0.670, 0.650, P <0.01) ,
GA5MAGE. SDBGEIEAHX (r435]°40.485, 0.529,
¥JP<0.01; K1, 2), GASFCP, 2hCPL i
( r435)24-0.380#1-0.510, ¥/P<0.01) , GA5BMI
A (r=-0.143, P<0.01) , GASTGE 4
X (r=-0.122, P<0.05) . GA5%4:#% . SBP. DBP
XI1TC, HDL-C, LDL-C/KF-AHi3% (P>0.05) .

FAHXEA TR, HbALCHFPG., 2hPBG. MBG
EIERISE (r4351°50.603, 0.634, 0.661, ¥JP <0.01) ,
HbAlc5MAGE ., SDBG& IEAHE (r435 40.417 Al
0.495, ¥JP <0.01; &3, Kl4) , HbAlcHFCP. 2hCP
EAAE (r435)4-0.308F1-0.479, P <0.01) F
HbAlc5TC, LDL-CEIEAHE (r435240.124410.115,
%P <0.05) . HbAlcH4EW . BMI. SBP. DBPIfl
TG. HDL-C/KFAHHK (P>0.05) o

23 2R RIEEHFMAGEFRSDBGH ZaE &5
M (£2)
PIMAGE Jy )% 28 &, DABMI, 458 . 9. b

60.0
5001 .
40.0
S
= 300
&)
20.0
10.0
r=20.485 P=0.000
00 L L L
0.0 5.0 10.0 150 20.0
MAGE (mmol/L)
E1 GA5MAGERtHX
Figure 1 The correlation between GA and MAGE in the

diabetic patients
GA: glycosylated albumin; MAGE: mean amplitude of glycemic excursions
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Figure 2 The correlation between GA and SDBG in the diabetic patients
GA: glycosylated albumin; SDBG: standard difference of blood glucose
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Table 2  Stepwise multiple regression analysis of factors for MAGE and SDBG in the diabetic patients

Unstandardized coefficient

Standardized coefficient

Variable t P
B Std Error B

MAGE
GA 0.109 0.021 0.301 5.289 0.000
2hPBG 0.271 0.036 0.461 7.584 0.000
FPG 0.208 0.057 0.209 3.643 0.000
FCP —-0.262 0.103 -0.110 —2.548 0.011

SDBG
2hPBG 0.104 0.012 0.517 8.515 0.000
2hCP —-0.035 0.012 0.137 -2.951 0.003
FPG 0.071 0.019 0.210 3.765 0.000
GA 0.102 0.007 0.230 4.064 0.000

MAGE: mean amplitude of glycemic excursions; SDBG: standard difference of blood glucose; GA: glycosylated albumin; 2hPBG: 2-hour
postprandial blood glucose; FPG: fasting plasma glucose; FCP: fasting C peptide; 2hCP: 2-hour C peptide
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