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Association between Coronary Artery Calcium Score and
Fasting Glucose in Asymptomatic Subjects

Jin-Young Shin, M.D., Hye-Ree Lee, M.D., Ph.D., Duk-Chul Lee, M.D., Ph.D.

Department of Family Medicine, Gangnam Severance Hospital,
'Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: Coronary artery calcium (CAC) is closely related with atherosclerosis and other vascular
disease. The early identification of atherosclerosis in asymptomatic patients with pre—diabetes or
diabetes could be possible by computed tomography (CT). We intend to figure out what is the most
independently associated factor with coronary artery calcium score (CACS) in asymptomatic subjects.
Methods: In this cross—sectional study, a total of 751 people, with an age bracket of 18 to 70 years
were recruited. Anthropometric measurement, medical history and lifestyle information, such as smoking
and alcohol ingestion habits were taken. Fasting plasma glucose, lipid profile, high sensitivity C—reactive
protein (hs—CRP), CACS were measured, non—HDL cholesterol was calculated. We assessed the
correlation analysis and multiple linear regression analysis, which divided by three groups; CACS=0,
0<CACS<100, CACS=100.

Results: CAC was positive associated with fasting plasma glucose. Other risk factors were correlated
in one—way analysis, but only fasting glucose is independently associated, after adjustment for age,
sex, BMI, blood pressure, hs—CRP, HDL—cholesterol, non—HDL cholesterol, smoking, alcohol and
exercise. Glucose value of each group had a distinct difference; CAC=0; 93.4%8.2 mg/dl, 0<CAC
<100; 97.2%8.8 mg/dl (P<0.05), CAC=100; 106+6.5 mg/dl (P<0.001).

Conclusion: Fasting plasma glucose was the best independent factor of CAC among known cardio—
vascular disease risk factors,

Key Words: Fasting plasma glucose, Coronary artery calcium score, Atherosclerosis
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Table 1. Clinical and metabolic characteristics of study participants divided by coronary artery calcium score (CACS) into 3 groups

CACS=0 0<CACS<100 CACS=100

CACS (01=538) (=139 (n=74) P value
Age (y) 50.4+6.8 54.9+8.0 59.7+8.4 <0.001
Men (%) 61.0 66.9 67.6 0.136
Glucose (mg/dl) 92.1£14.0 99.4+18.0 109.7£27.4 <0.001
BMI* (kg/m?) 23.242.7 24.6+2.4 24.242.5 <0.001
SBP' (mmHg) 120.4+15.4 124.0+13.2 124.9+15.1 0.019
DBP' (mmHg) 75.4+9.4 77.0+8.7 77.9+8.6 0.001
hs-CRP® (mg/dl) 1.03+1.02 1.05£0.79 1.33£1.16 0.008
HDL-cholesterol (mg/dl) 53.4+12.7 48.2+10.4 47.8+11.5 <0.001
Non-HDL cholesterol (mg/dl) 139.5+£32.7 144.4+35.5 145.4+44.0 0.036
Smokers " (%) 20.7 27.1 333 0.040
Alcohol” (%) 57.7 62.5 77.3 0.008
Exercise” (%) 75.3 733 924 0.010
Hypertension N (%) 83 (15.4) 45 (32.3) 24 (32.4) <0.001
Diabetes N (%) 29 (5.4) 21 (15.1) 18 (24) <0.001

Data are shown as the mean+standard deviation and percentage (%). P values are calculated by ANOVA test and x -test.
*Body mass index, TSystolic blood pressure, Diastolic blood pressure, *hs-CRP is high sensitivity C-reactive protein, "'Smokers
were defined as current smokers, "Alcohol ingestion>1 time a week, #Doing regular exercise>4 hours a week.
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Table 2. Age adjusted correlation between coronary artery calcium score and various parameters

CACS

r P value
Fasting glucose (mg/dl) 1.063 <0.001
BMI* (kg/m’) 0.181 0.897
SBP' (mmHg) 0.112 0.663
DBP' (mmHg) 0.142 0.734
hs-CRP® 8.755 0.051
HDL-cholesterol (mg/dl) —0.474 0.144
Non-HDL cholesterol (mg/dl) 0.002 0.986
Smoking 23.391 0.015
Alcohol 29.145 0.001
Exercise 6.862 0.454

Coefficients (r) and P values are calculated by age adjusted Pearson correlation model. *Body mass index, Tystolic blood
pressure, Diastolic blood pressure, $hs-CRP is high sensitivity C-reactive protein, logarithmically transformed values.

Table 3. Multiple linear regression analyses to assess the independent relationship between coronary artery calcium score (CACS)

and clinical variables

CACS
Variables

s SE P value
FPG 0.94 0.20 <0.01
Age 3.52 0.53 <0.01
Sex 16.69 10.61 0.11
BMI 2.06 1.80 0.25
SBP 0.31 0.59 0.60
DBP 0.02 0.95 0.98
hs-CRP 2.75 4.50 0.54
HDL-cholesterol —0.08 0.36 0.83
Non-HDL cholesterol 0.03 0.12 0.77

£=0.24

P<0.001

Regression coefficients were adjusted for age, sex, systolic blood pressure, diastolic blood pressure, BMI, hs-CRP, HDL-
cholesterol, Non-HDL cholesterol, exercise, smoking, alcohol habits and exercise. FPG: fasting plasma glucose, SBP: systolic
blood pressure, DBP: diastolic blood pressure, Sex: Male; 1, Female; 2, BMI: body mass index, hs-CRP: high-sensitivity C-

reactive protein.
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