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Abstract

Background and aims: Previous studies showed progressive shift in relative contribution of
fasting and postprandial hyperglycemia to overall hyperglycemia with diabetes worsening.
However, it has never been studied in Korean diabetic patients. In addition, there have been
few studies about determinant factors in postprandial and fasting glucose levels. Therefore,
we assessed the relative contributions of PHG and FHG to the overall hyperglycemia and the

influencing factors on PHG and FHG in Korean patients with type 2 diabetes.

Material and methods: We enrolled 194 Korean type 2 diabetic patients which did not take
insulin or a-glucosidase inhibitor. They performed a seven-point self-monitoring of blood
glucose (7-point SMBG) more than once during each month for 3 consecutive months.
Glucose area under the curve (AUC) above 100 mg/dL (5.5 mmol/L) was defined as AUC
(total) to represent the overall hyperglycemia. The area under the curve above fasting
glucose level was considered the postprandial hyperglycemia (AUC (PHG)). The fasting
hyperglycemia (AUC (FHG)) was calculated as [(AUC (total) - AUC (PHG)]. The relative
contributions of PHG and FHG to overall hyperglycemia were respectively defined as the

proportions of AUC (PHG) and AUC (FHG) to AUC (TOTAL).

Results: The relative contribution of PHG showed a significant difference and gradual
decrement according to increasing tertiles of HbAlc (55.3+5.5, 42.0+4.4, 33.5+2.8%;

P(ANOVA) = 0.002, P(TREND) <0.001). And the contribution of FHG was increased
7



progressively with increasing tertiles of HbAlc (44.7£5.6, 58.0+4.4, 66.5+2.8%;
P(ANOVA)=0.002, P(TREND)<0.001). AUC (PHG) was positively correlated to age
(r=0.191; p<0.01), systolic blood pressure (r=0.185; p<0.01), duration of diabetes age
(r=0.185; p<0.01), C-peptide (r=0.198; p<0.01), HbAlc (r=0.282; p<0.01), and hsCRP
(r=0.145; p<0.05). AUC (FHG) was positively correlated to body weight (r=0.190; p<0.01),
waist circumference (r=0.185; p<0.01), C-peptide (r=0.217; p<0.01), HbAlc (r=0.658;
p<0.01), alanine aminotransferase (r=0.228; p<0.01), and triglyceride (r=0.278; p<0.01) but
negatively correlated to age (r=-0.146; p<0.05). Using multiple linear regression to adjust for
age, sex and other covariates, only age (p=0.181; p<0.05) remained significant variables of
the AUC (PHG) and triglyceride (B=0.121; p=0.048), waist circumference ($=0.216;

p=0.042) show significant correlation with AUC (FHG).

Conclusions : In Korean type 2 diabetic patients, postprandial hyperglycemia
predominantly contribute to overall hyperglycemia at lower HbAlc level, whereas fasting
hyperglycemia is a predominant contributor to it at higher HbAlc level. Age is only
independent predictors of postprandial hyperglycemiae and plasma triglyceride, waist

circumference have significant correlation with fasting hyperglycemiae, respectively

Key words: fasting hyperglycemia, postprandial hyperglycemia, relative contribution,

plasma triglyceride, waist circumference, age
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Figurel. Relative contributions of postprandial (o) and fasting (m) hyperglycemia (%) to overall
diurnal hyperglycemia over quintiles of HbAlc.(Adapted from Monnier et al. [¥l)
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Table 1. Baseline clinical and laboratory characteristics of the subjects

Number (n) 194 Fibrinogen (mg/dL) 279.0 £ 65.3
Sex (M/F) 137/57 Uric acid (mg/dL) 52+13
Age (years) 57.6 9.0 ALT (IU/L) 31.7+194
Smoking (n) 70 (35.9%) AST (IU/L) 26.67 +12.2
Height (cm) 162.0+ 14.3 | TC (mg/dL) 169.5 + 34.1
Body weight (kg) 69.9+ 116 TG (mg/dL) 128.7 + 80.3
BMI (kg/m?) 26.0+ 3.1 HDL cholesterol (mg/dL) 48.0+ 11.7
WC (cm) 89.7+ 8.3 LDL cholesterol (mg/dL) 102.4 £ 30.9
Systolic BP (mmHg) 138.3+17.0 Apo B (mg/dL) 97.0+57.3
Diastolic BP (mmHg) 82.2+ 100 Apo Al (mg/dL) 141.9 £ 26.7
Duration of DM (years) 7.6 £6.7 Ankle-brachial pressure index (ABI) 114+ 011
C-peptide (ng/mL) 22%09 Use of sulfonylurea(n) 159 (81.5%)
HbAlc (%) 7.0£09 Use of metformin (n) 112 (57.4%)
Creatinine (mg/dL) 1.0+£0.2 Use of thiazolinedione (n) 16 (8.2%)
hsCRP (mg/dL) 0.17+04 Use of Meglitindes (n) 0 (0%)

Values are presented as n (%) or mean + standard deviation (S.D.).

BMI, body mass index; WC, waist circumference; Systolic BP, Systolic blood pressure; Diastolic BP,
Diastolic blood pressure; HbAic, hemoglobin Axc; hsCRP, High sensitivity C-reactive protein ; ALT,
Alanine transaminase; GGT, Gamma-glutamyl transpeptidase; TC, Total cholesterol; TG, Triglyceride;
HDL-Cholesterol, high-density lipoprotein cholesterol; LDL-Cholesterol, low-density lipoprotein
cholesterol; Apo B, Apolipoprotein B; Apo Al, Apolipoprotein Al.
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Table 2. Comparisons of percentages of contributions of PHG and FHG between tertiles of HbAlc.

Tertiles of HbA1C

PANOVA  pTREND

~6.6% 6.7~7.1% 7.2%~
contribution of PHG 55.345.55 42.0+4.35 33.5+2.80 0.002 0.001
contribution of FHG 44.7+5.55 58.0+4.35 66.5+2.80 0.002 0.001

Values are presented as mean * standard deviation (S.D.).
pANOVA, p value by ANOVA
PTREND, p value by the test for linear trend

65

Contribution of PHG

30

Figure 4. The relative contributions of PHG and FHG to overall hyperglycemia according to the

tertiles of HbAlc. Data are expressed as the meantS.E. PHG, postprandial hyperglycemia; FHG,
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Table 3. Simple correlations between the AUC of PHG and FHG and continuous variables in the

subjects.
AUC of PHG AUC of FHG
Variable
r* p r* p

Age 0.191 0.008 -0.146 0.042
BMI 0.117 0.105 0.152 0.035
Waist circumference 0.123 0.090 0.185 0.010
Systolic BP 0.185 0.010 0.092 0.202
Diastolic BP 0.060 0.406 0.078 0.282
Duration of diabetes 0.185 0.010 0.093 0.199
HbAlc 0.282 0.000 0.658 0.000
C-peptide 0.198 0.006 0.217 0.002
hsCRP 0.145 0.043 -0.043 0.549
ALT 0.047 0.516 0.228 0.001
AST 0.131 0.070 0.132 0.067
Creatinine 0.096 0.182 -0.070 0.330
Total cholesterol -0.081 0.264 0.073 0.309
Triglyceride 0.080 0.268 0.278 0.000
HDL -0.119 0.098 0.007 0.924
LDL -0.063 0.384 0.000 0.886

* Pearson’s correlation coefficient. BMI, body mass index; WC, waist circumference; Systolic BP,
Systolic blood pressure; Diastolic BP, Diastolic blood pressure; HbAic, hemoglobin Aic; hsCRP, High
sensitivity C-reactive protein; ALT, Alanine transaminase; GGT, Gamma-glutamyl transpeptidase; TC,
Total cholesterol; TG, Triglyceride; HDL-Cholesterol, high-density lipoprotein cholesterol; LDL-
Cholesterol, low-density lipoprotein cholesterol; AUC, area under the curve; PHG, postprandial

hyperglycemia; FHG, fasting hyperglycemia.
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Table 4. Differences in the AUC of PHG and FHG according to categorical variables in the subjects.

Variables AUC of PHG AUC of FHG
t p t p

Sex -0.047 0.963 0.649 0.517
Smoking 0.230 0.819 0.300 0.765
Sulfonylurea -3.441 0.001 -2.642 0.009
Metformin -0.777 0.438 -0.605 0.546
Thiazolidinedione 0.280 0.780 -1.553 0.122
DPP4 inhibitor 2.164 0.032 1.813 0.071
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Table 5. Multiple regression analysis to identify the factors associated with postprandial and fasting

hyperglycemiae.

Variable B P
b 2

AUC of PHG (R =0.161)
HbAlc 0.231 0.002
Age 0.196 0.009
Sex 0.060 0.400
Systolic BP 0.084 0.265
Duration of DM 0.056 0.481
C-peptide 0.072 0.358
hs-CRP 0.117 0.100
Sulfonylurea 0.094 0.257
DPP4-inhibitor -0.132 0.088

¢ 2

AUC of FHG (R =0.436)
HbAlc 0.615 <0.001
Age -0.068 0.222
Sex -0.011 0.854
Basal C-peptide 0.026 0.699
Waist circumference 0.216 0.042
BMI -0.168 0.096
Triglyceride 0.121 0.048
ALT 0.031 0.597
Sulfonylurea 0.036 0.533

Contributions of PHG and FHG were taken as dependent variable, respectively.

a
Regression coefficient.

b
Regression models for contribution of PHG

c
Regression models for Contribution of FHG
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