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[Abstract] Objective To investigate the relationship between blood glucose fluctuations and carotid intima-
media thickness (CIMT) in type 2 diabetic patients. Methods 64 patients with type 2 diabetes mellitus (T2DM) in
the Department of Endocrinology and Metabolism, West China Hospital from July 2009 to March 2012 were
recruited in this study. The CIMT were measured bilaterally with high-resolution ultrasonography. The glucose
excursions were assessed by the following parameters obtained from the continuous glucose monitoring system
(CGMS) for 72 h: mean blood glucose (MBG) and its standard deviation (SD), mean amplitude of glycemic
excursion (MAGE) , mean of daily differences (MODD). Glycosylated hemoglobin (HbAlc), triglycerides (TG),
total cholesterol (TC), high-density lipoprotein cholesterol (HDL-c), and low-density lipoprotein cholesterol (LLDL-
¢) of the participants were also determined. According to the levels of CIMT, 64 diabetic patients were classified
into two groups: diabetes mellitus without atherosclerosis ( A group, n = 37) and diabetes mellitus with
atherosclerosis (B group, n=27). The relationship between the parameters of glycaemic variability and CIMT was
examined. Results (DThere were no differences between A group and B group with regard to gender composition,
course of diabetes, body mass index (BMI), diabetic chronic complications, family history of diabetes, smoking,
alcohol drinking, diastolic blood pressure (DBP), TG, TC, HDL-c, SD and MAGE (P>0. 05). A group had
younger age and lower levels of systolic blood pressure (SBP), LN(LDL-c) and LN (MODD) than B group (P<C
0.05). @ Pearson correlation analyses showed that CIMT was positively correlated with age (»=0. 370, P=
0.005), LN(LDL-¢) (r=0. 325, P=0.009), SD (r=0. 251, P=0.045) and LN (MODD) (r=0. 346, P=
0.005). @Age, smoking, LN(LDL-c) and LN (MODD) were identified as predictors for CIMT in the multiple linear
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regression analysis. Conclusion Glucose excursions may contribute to the development of atherosclerosis in patients

with type 2 diabetes, which is independent from HbAlc levels.
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Table 1 The clinical characteristics of participants

hew Bem
Gender (female/male, case) 9/28 4/23 0.350b
Age (yr. ,xts) 56.5412.7 65.6412.4 0.006d
BMI (kg/m2 ,x+5s) 24.1£3.8 24.3%3.0 0.815d
Smoking (case) 20/37 14/27 0. 862b
Alcohol drinking (case) 19/37 14/27 0.968b
Family history of diabetes (case) 12/37 6/27 0.370b

Diabetic durations Cyears, 5.00 (0.1-23.0)

median (range)]

10.0 (0.1-30.0) 0.580¢

SBP (mmHg,x =+ ) 131.43+18.25 142.37+23.35 0.040d
DBP (mmHg,x+ ) 80.9548. 85 88.22411.86 0. 270d
TG Cmmol/L.median (range)] 1.39 (0.45-3.08) 1.26 (0.57-4.44) 0.935¢
TC (mmol/L,x+s) 1.14+1.16 1.634+1.18 0. 100d
HDL-c (mmol/L,z+5s) 1.3040.51 1.30£0.39 0.997d
LN (LDL-¢) (mmol/L.x+s) * 0.7240.45 1.00+£0. 35 0.009d
CIMT (mm.x+s) 0.6840.11 1.04+0.13 0. 000d
HbAlc (% .x£5) 8.31+2.60 7.69+1.49 0.270d
SD (mmol/L,x =+ ) 1.98+0.86 2.3540.66 0.071d
MAGE (mmol/L,x =) 5.0742.25 5.70£1.75 0.228d
LN (MODD) (mmol/L.x+s) * 0.6740.49 0.9040. 41 0.045d
Diabetic retinopathy (case) 6/37 5/27 0. 809b
Diabetic nephropathy (case) 7/37 6/27 0.746b
Hypertension (case) 16/37 13/27 0.697b
Lipid disorder (case) 15/37 13/27 0.545b

BMI: Body mass index; SBP. Systolic blood pressure; DBP: Diastolic blood pressure;
TG: Triglyceride; TC. Total cholesterol; HDIL-c: High-density lipoprotein cholesterol;
LDL-c: Low-density lipoprotein cholesterol; CIMT: Carotid intima-media thickness; SD:
Standard deviation; MAGE: Mean amplitude of glycemic excursions; MODD: Mean of daily
differences. 1 mmHg = 0. 1333 kPa. * Back transformed from in transformation; b: Chi

square test; c: Rank sum test; d: r-test
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Table 2 The relationship between cardiovascular risk factors and CIMT in patients with diabetes (multiple stepwise regression analysis)

Dependent Independent

Standardized

variable variables B (SE) 95% CI Beta t P
CIMT Constant 0.092 (0. 140) —0.188-0.373 0. 660 0.512
Age 0.007 (0.002) 0.003-0.011 0. 386 3.389 0.001
LN(LDL-¢) 0.182 (0.059) 0. 063-0. 301 0. 331 3.074 0.003
Smoking 0.132 (0.05D) 0.030-0. 233 0.288 2. 600 0.012
LN(MODD) 0.124 (0.055) 0.014-0. 233 0. 255 2.262 0.028
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