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Correlation Between the Serum Bilirubin Level and
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ABSTRACT

Background and Objectives: Bilirubin has a protective role in suppressing atherosclerosis and coronary artery
disease by its potent physiological antioxidant properties. There has been no comparative study on the relation
between the bilirubin level and the coronary microvascular function in diabetic patients. This study investigated
whether the bilirubin level correlates with the coronary microvascular integrity in diabetes by assessing the coronary
flow velocities after successful percutaneous coronary intervention (PCI). Subjects and Methods: Fifty patients
(31 males and 19 females, mean age 601 11) with angina and who received elective PCI were studied. Using an
intracoronary Doppler wire, the coronary flow velocity reserve (CFR), the hyperemic microvascular resistance index
and the phasic coronary flow velocity patterns were measured after PCI. Results: The mean value of the fasting
blood glucose was 211 =88 mg/dL, the man value of glycated hemoglobin Alc (HbAlc) was 8.1 1.6% and the
mean serum total bilirubin level was 0.59+0.21 mg/dL. CFR was significantly correlated with the serum bilirubin
level (r=0.485, p<0.001), HbAlc (r=-0.432, p=0.003) and the fasting blood glucose (r=-0.361, p=0.011). On
multivariate analysis, HbAlc, bilirubin and left ventricular hypertrophy showed independent relationships with
coronary microvascular dysfunction (p=0.003, p=0.004, p=0.033, respectively). Conclusion: These results suggest
that glycemic control and elevated serum bilirubin may protect diabetic patients from coronary microvascular dys-
function. (Korean Circ J 2008;38:425-431)
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Table 1. Baseline clinical characteristics of the patients

Mean age (years) 60+ 11
Male (%) 31 (62)
BMI (kg/m?) 255%£2.9
Hypertension (%) 32 (64)
Smoking (%) 30 (60)
Dyslipidemia (%

yTCp >220 ((m)g/dL) 13 26)
Total bilirubin (mg/dL) 0.59+0.21
AST (U/L) 23+8
ALT (U/L) 28+ 14
Blood glucose (mg/dL) 211+£88
HbAlc (%) 81%1.6
Hemoglobin (g/dL) 13.3+1.7
Post CK (U/L) 85.9+£84.7
Post CK-MB (g /L) 50%6.6
Ejection fraction (%) 69.2+7.1

LVH (%) 16 (32)

BMI: body mass index, TC: total cholesterol, AST: aspartate trans-
aminase, ALT: alaninie transaminase, HbAlc: glycated hemoglobin
Alc, CK: creatine kinase, CK-MB: creatine kinase-myocardial band,
LVH: left ventricular hypertrophy

Table 2. Baseline angiographic findings of the patients

Number of diseased vessel

1 vessel disease (%) 24 (48)

2 vessel disease (%) 18 (36)

3 vessel disease (%) 8 (16)
Lesion

LAD (%) 35(70)

LCx (%) 2(4)

RCA (%) 13 (26)
Lesion length (mm) 26.1t16.2
Reference vessel size (mm) 3.30£0.46
Pre-PCI

MLD (mm) 0.72+0.36

DS (%) 76.43+ 14.81
Post-PCI

MLD (mm) 2.95+0.51

DS (%) 9.88£7.71

LAD: left anterior descending artery, LCx! left circumflex artery,
RCA! right coronary artery, PCI: percutaneous coronary inter-
vention, MLD: minimal luminal diameter, DS: diameter stenosis

Ak BT ERofH] g2 3.04£1.25, bAPV 17.8£6.2
cm/sec, hAPV 49 4+16.1 cm/sec, bDDT 653 + 201 msec,
hDDT 812+ 291 msec, hMVRI 2.05+0.51 mmHg - cm ' -
secqit}, TFEH FRoH|g Ue|FHl (r=0,485, p<0.001)
g (r=-0.361, p=0,011), FFEMA (r=-0,.432, p=0,003)
GM4 (r=0,410, p=0.003), A& $ ¥ HAUWA (=
0.332, p=0.020)2} JHEA7E QISIh (Table 3) (Fig. 1),
Baseline DDT HA| G3&AA (r=-0,405, p=0.007), &
251l (r=0.426, p=0.002)3} FAHCZ ot A=
Hich
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Table 3. Univariate and multivariate predictors of CFR among the clinical variables
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Univariate analysis

Multivariate analysis

Variables
8 95% CI o 8 95% C1 o

Age -0.268 -0.065—0.001 0.060

Hemoglobin (g/dL) 0.410 0.109—-0.510 0.003

Bilirubin (mg/dL) 0.485 1.402—4.470 0.000 0.459 1.088—4.918 0.004
Blood glucose (mg/dL) -0.361 -0.009—-0.001 0.011

HbAlc (%) -0.432 -0.553—-0.117 0.003 -0.465 -0.553—-0.127 0.003
Post CK (U/L) -0.241 -0.008—0.001 0.134

Post CK-MB ( £g/L) -0.270 -0.107—0.008 0.092

LVH -0.263 -1.510—0.092 0.081 -0.319 -1.579—-0.074 0.033
SBP (mmHg) -0.219 -0.027—-0.004 0.152

DBP (mmHg) 0.203 -0.009—0.043 0.186

HR (bpm) -0.255 -0.046—0.002 0.077

Post MLD (mm) 0.332 0.133—1.467 0.020

CFR: coronary flow reserve, CI: confidence interval, HbAlc! glycated hemoglobin Alc, CK: creatine kinase, CK-MB: creatine kinase-
myocardial band, LVH: left ventricular hypertrophy, SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, bpm: beats

per minute, MLD: minimal luminal diameter
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Fig. 1. The relationship among the microvascular indices, HbAlc and bilirubin. Serum bilirubin is plotted against CFR (A), bAPV (B),
bDDT (C) and HbAlc (D). The correlation coefficients are shown. CFR: coronary flow reserve, bAPV: baseline average peak velocity,
bDDT: baseline diastolic deceleration time, HbAlc: glycated hemoglobin Alc.
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Fig. 2. The receiver operating characteristic (ROC) curve analysis and the adequate cut-off values of bilirubin and HbA1lc for a CFR <2.
The best cut-off values (BCVs) for a CFR <2 are 0.5 mg/dL (A) and 8.2% (B). HbA1lc: hemoglobin Alc, AUC: area under the curve.
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