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Abstract

Background: Lipid oxidation and formation of oxygen radicals have been identified to be the important
factors of atherogenesis. Because bilirubin, a potent physiological antioxidant inhibits lipid oxidation, it is
suggested that low serum concentrations of bilirubin is associated with atherosclerosis. The aim of this study
was to evaluate the relationship between bilirubin levels and coronary atherosclerosis.

Methods: The coronary calcium score (CCS) of 172 subjects (male 63, mean age 60.5 + 1.0) with type 2
diabetes were evaluated in Yeungnam University Hospital between January 2005 and February 2007. The
subjects were divided into two groups with CCS 10 as the cut off.

Results: Higher CCS was significantly associated with lower bilirubin (P < 0.05), but after adjusted with age,
no longer correlation were seen (P = 0.121). To determine the relationship between subclinical coronary
atherosclerosis and bilirubin, the subjects with previous history of cardiovascular disease were excluded. In
138 subjects (male 54, mean age 58.4 + 1.1), higher CCS was significantly associated with lower levels of
bilirubin. After adjusted with age, duration of diabetes, and history of hypertension, CCS was also inversely
related with bilirubin (P < 0.05).

Conclusion: These results suggest that lower levels of bilirubin might be considered as a risk factor of
coronary artery disease, especially in type 2 diabetics without cardiovascular disease. (KOREAN DIABETES
J 32:338-345, 2008)
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Table 1. Clinical characteristics of all subjects according to CCS

CCS > 10 CCS < 10

= 103) (n = 69)

Age (y1s) 539 + 1.6
Male/female (n) 39 / 64 24 | 45
BMI (kg/m®) + 04 242 + 0.5
Duration of DM (yrs) + 1.0 8.6 + 1.0
SBP (mmHg) 1303 + 2.6 1253 + 2.3
DBP (mmHg) + 1.8 738 + 1.7
HTN (%) 60.0 42.0°
History of Smoking (%) 33.0 23.0
Lipid lowering agent (%) 49.0 46.3
T-bil (mmol/L) + 0.3 115 £ 0.5
D-bil (mmol/L) +02 33 02
Cr (mg/dL) £ 0.1 1.0 £ 0.1
CCr (mL/min) + 3.1 689 + 5.1
Homocystein (mg/dL) + 0.6 102 £ 0.5
T-Chol (mg/dL) 1927 = 5.7 1974 + 6.1
TG (mg/dL) 159.8 + 9.6 179.3 = 185
HDL-C (mng/dL) + 15 50.5 + 2.0
LDL-C (mg/dL) 1173 + 43 114.7 + 4.6
HOMA-IR + 1.0 50 + 04
HbAlc (%) £ 02 96 + 03
AST (mg/dL) + 0.8 19.1 + 1.1
ALT (mg/dL) + 1.2 209 + 1.6
GGT (mg/dL) 23 329 = 3.0

Data are expressed as mean * SE. CCS, Coronary calcium score; BMI, body mass index; SBP, systolic blood pressure;
DBP, diastolic blood pressure; T-bil, total bilirubin; D-bil, direct bilirubin; Cr, creatine; CCr, Creatinine clearance; T-chol,

total cholesterol; TG, triglyceride; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol;

HOMA-IR, homeostasis model assessment of insulin resistance; AST, aspartate aminotransferase; ALT, alanine
aminotrasferase; GGT, gamma-glutamyl transpeptidase. * P < 0.05, CCS > 10 vs. CCS < 10.
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Table 2. Clinical characteristics of subjects without CHD in T2 DM according to CCS

CCS > 10 CCS < 10
(n = 73) (n = 65)

Age (yrs) 623 + 1.4 539 + 1.6°
Male/female (n) 31/ 42 23 | 42

BMI (kg/m’) 228 + 04 242 + 06
Duration of DM (yrs) 12.6 £ 1.0 84 = 1.0°
SBP (mmHg) 1314 £ 30 1250 + 2.4
DBP (mmHg) 77.1 £ 2.1 740 £ 1.7
HTN (%) 54.8 40.3

History of smoking (%) 343 23.0

Lipid lowering agent (%) 49.3 45.3

T-bil (mmol/L) 102 £ 0.0 11.6 = 1.0°
D-bil (mmol/L) 3.0 + 0.1 32 + 0.1
Cr (mg/dL) 12 + 0.1 1.0 + 0.0
CCr (mL/min) 512 + 3.8 70.6 + 5.2"
Homocystein (mg/dL) 127 £ 1.0 102 £ 0.5
T-Chol (mg/dL) 1938 * 6.2 1992 + 6.1
TG (mg/dL) 1612 + 11.1 1745 + 18.3
HDL-C (mg/dL) 503 + 1.9 512 20
LDL-C (mg/dL) 1158 + 4.9 1167 + 4.7
HOMA-IR 50 + 1.2 49 + 04
HbAlc (%) 92 + 03 9.7 + 03
AST (mg/dL) 190 + 1.0 190 + 1.1
ALT (mg/dL) 19.1 £ 1.6 210 £ 1.7
GGT (mg/dL) 240 + 1.7 329 + 32

Data are expressed as mean + SE. CCS, Coronary calcium score; CHD, coronary heart disease; BMI, body mass index; SBP,
systolic blood pressure; DBP, diastolic blood pressure; T-bil, total bilirubin; D-bil, direct bilirubin; Cr, creatine; CCr,
Creatinine clearance; T-chol, total cholesferol; TG, triglyceride; HDL-C, high density lipoprotein cholesferol; LDL-C, low
density lipoprotein cholesterol; HOMA-IR, homeostasis model assessment of insulin resistance; AST, aspartate aminotrans-
ferase; ALT, alanine aminotrasferase; GGT, gamma-glutamyl transpeptidase. * P < 0.05, CCS > 10 vs. CCS < 10.

Table 3. Logistic regression analysis of coronary atherosclerosis risk factors in all study subjects

Variables B P value Exp (B) (95% C.L)

Univariate analysis
Age (yrs) 0.074 0.000 1.077 (1.046~1.109)
Hb (g/dL) -0.189 0.029 0.828 (0.699~0.981)
Hypertension (%) 0.703 0.028 2.019 (1.077~3.785)
T-bil (mmol/L) -1.311 0.043 0.270 (0.076~0.958)
Cr (mg/dL) 0.619 0.064 1.857 (0.965~3.573)
CCr (mL/min) -0.019 0.001 0.981 (0.970~0.992)
Homocystein (mg/dL) 0.110 0.004 1.116 (1.037~1.202)
Duration of DM (yrs) 0.076 0.000 1.079 (1.035~1.125)

Multivariate analysis
Age (yrs) 0.062 0.000 1.064 (1.031~1.099)
Duration of DM (yrs) 0.041 0.082 1.042 (0.995~1.091)
T-bil (mmol/L) -1.197 0.121 0.302 (0.067~1.371)

T-bil, total bilirubin; Cr, creatine; CCr, Creatinine clearance.
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Table 4. Logistic regression analysis of coronary atherosclerosis risk factors in subjects without CHD

Variables B P value Exp (B) (95% C.L)

Univariate analysis
Age (yrs) 0.054 0.000 1.055 (1.024~1.087)
Hb (g/dL) -0.220 0.020 0.803 (0.667~0.966)
GGT (mg/L) -0.022 0.020 0.978 (0.959~0.997)
T-bil (mmol/L) -2.252 0.004 0.105 (0.022~0.496)
Cr (mg/dL) 0.783 0.060 2.188 (0.968~4.945)
CCr (mL/min) -0.017 0.005 0.983 (0.971~0.995)
Homocystein (mg/dL) 0.101 0.009 1.106 (1.026~1.193)
Folate (mg/dL) -0.081 0.032 0.922 (0.856~0.993)
Mg (mg/dL) -1.342 0.028 0.261 (0.079~0.864)
Duration of DM (yrs) 0.066 0.006 1.068 (1.019~1.119)

Multivariate analysis
Age (yrs) 0.046 0.006 1.047 (1.013~1.082)
Duration of DM (yrs) 0.026 0.339 1.026 (0.973~1.082)
T-bil (mmol/L) -1.924 0.033 0.146 (0.025~0.957)

GGT, gamma-glutamyl transpeptidase; Cr, creatine; CCr, Creatinine clearance; T-bil, total bilirubin.

*®
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Fig. 1. Serum total bilirubin level in patients of type 2
diabetes without coronary artery disease. Higher CCS
was significantly associated with lower levels of bilirubin.

CCS, coronary calcium score. * P < 0.05.
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