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Objectives: Coronary artery disease (CAD) is an atherosclerotic disease that is a major cause 
of mortality worldwide. Bilirubin has been considered an antioxidant that protects patients 
against atherosclerosis. Therefore, the present study examines the relationship between serum 
bilirubin levels with CAD.

Methods: In this cross-sectional, analytical study, the patients with suspected CAD were 
electively scheduled for angiography. Their blood samples were measured for total, direct, 
and indirect bilirubin levels. Following angiography, comparisons were made between the two 
groups of CAD and non-CAD subjects. 

Results: Of 140 studied patients, 73(52.1%) were male and 67(47.9%) were female. The 
mean age of subjects was 55.32±10.71 years which was statistically significantly significant 
(P˂0.001). The mean total, direct, and indirect bilirubin levels between the groups were 
0.74±0.57 (P=0.79), 0.22±0.07 (P=0.77), and 0.48±0.45 (P=0.77) mg/dL, respectively, which 
were not significant. The mean total (0.77±0.57 vs 0.71±0.57) and indirect bilirubin levels 
(0.53±0.53 vs 0.44±0.35) were higher in men than women and mean direct bilirubin was 
similar between men and women (0.23±0.07 vs 0.22±0.07). There was a statistically significant 
relationship between male and female groups in total and indirect bilirubin (P=0.05).

Discussion: No significant relationship was found between bilirubin levels and CAD either in 
terms of protective or aggravating role.
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Introduction 

oronary artery disease (CAD) is a type of 
atherosclerotic disease that occurs when 
plaque builds up in the coronary arteries, 
the blood vessels that supply the heart with 
oxygen-rich blood which leads to chest 
pain (angina), heart attack (myocardial in-
farction), or sudden cardiac death [1, 2]. 

The prevalence of CAD in the general population is esti-
mated at 6.3%, with a lower rate in women (5.2%) com-
pared to men (7.5%) [3]. However, the number of CAD 
cases is increasing in developing countries [4].

The high prevalence of cardiovascular diseases in soci-
ety underscores the importance of recognizing risk factors 
and screening susceptible individuals for preventative and 
treatment strategies [5]. While numerous key risk factors 
for CAD have been identified, such as age, gender, diabe-
tes, high blood pressure, smoking, abnormal lipid levels, 
obesity, homocystinuria, kidney dysfunction, physical in-
activity, an unhealthy diet, and family history or genetics 
[6, 7], there may be other factors that potentially heighten 
the risk of CAD. An example is plasma bilirubin levels, 
which possess protective and preventative characteristics 
against coronary atherosclerosis [8, 9].

Bilirubin, a pigment derived from the breakdown of 
heme, possesses significant endogenous antioxidant prop-
erties [10]. These properties mitigate lipid peroxidation 
and impede the advancement of atherosclerosis [11]. Even 
mild elevations in circulating bilirubin levels show prom-
ise in preventing and reducing the prevalence of CAD and 
other conditions characterized by oxidative stress, such as 
type II diabetes mellitus and cancer [12]. Recent research 
suggests that bilirubin may have a role in predicting the 
prognosis of CAD [13]. According to a prior investiga-
tion, elevated total bilirubin levels could independently 
forecast adverse cardiac events in patients with ST-seg-
ment elevation myocardial infarction who receive primary 
percutaneous coronary intervention [14].

According to growing evidence derived from empirical 
studies, inflammation, and bilirubin play crucial roles in 
the development of coronary atherosclerosis and isch-
emia. Furthermore, considering the transitional stage of 
economic and urban development that Iran is undergo-
ing, an increase in the prevalence of cardiovascular dis-
eases has been observed. There is a scarcity of research 
conducted on the association between serum bilirubin 
levels and CAD in Iran. Consequently, this investigates 
the correlation between serum bilirubin levels and CAD.

Materials and Methods

In this cross-sectional, analytical study, the patients 
with suspected CAD (based on history or non-invasive 
tests) who were electively scheduled for angiography at 
Taleghani Hospital (Urmia, Iran) after obtaining written 
consent were included in the study.

The blood samples collected from the participants were 
obtained after a minimum of 12 h of overnight fasting. 
Before conducting angiography, the levels of total, di-
rect, and indirect bilirubin in the blood samples were 
measured using the diazo method with diazotized sulfa-
nilic acid and a colorimetric technique. Additionally, the 
levels of total cholesterol, triglyceride, low-density li-
poprotein, high-density lipoprotein, urea, and creatinine 
were measured using an enzymatic colorimetric method. 
Liver function tests were conducted on all patients, fo-
cusing specifically on the levels of serum total, indirect, 
and direct bilirubin. Resting 12 lead electrocardiogram 
was performed to identify evidence of ischemia and a 
bedside screening echocardiogram was conducted on 
admission to assess ejection fraction, left ventricle di-
mensions, and wall motion abnormalities.

Angiography was performed according to the Judkins 
technique. Angiography films were studied separately 
by two interventional cardiologists at the center. The 
intensity of CAD was expressed in percentage and the 
number of involved vessels was recorded as follows: 1) 
Less than or equal to 50%; 2) 50% to 70%; and 3) More 
than 70%.

A complete history was taken from the patients, includ-
ing all risk factors (age, gender, diabetes mellitus, hyper-
tension, dyslipidemia, smoking) and drug intake history. 
Patients with hepatocellular disorders, acute coronary 
syndrome in the past three months, liver problems (liver 
function tests >2-fold normal level), kidney problems 
(creatinine >2 mg/dL), malignant disease, erythrocyte 
diseases, connective tissue diseases and history of alco-
hol consumption were excluded from the study.

After the angiography, the patients were divided into 
two groups (CAD and non-CAD) based on the angiog-
raphy results. The criterion for entering into the CAD 
group is occlusion of at least 50% of the coronary artery 
lumen, including left anterior descending, left main coro-
nary artery, left circumflex branch, right coronary artery, 
or their main branches. Finally, total, direct, and indirect 
bilirubin levels were compared between the groups. 

C
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Statistical analysis

Quantitative variables were reported as Mean±SD and 
qualitative variables were provided as numbers (percent-
ages) in the form of appropriate tables and graphs. To 
compare the mean of bilirubin between patients with and 
without CAD, if the data was normal, the independent 
t-test was used, and if it was not normal, the Mann-Whit-
ney test was used. The normality of the data was tested 
using the Smirnov-Kolmogorov test. The P≤0.05 was 
considered statistically significant. The data were then 
imported into the SPSS software, version 20 for analysis.

Results

A comparison of demographic and disease-related 
variables between the two groups is provided in Table 1. 
Of the 140 studied patients, 70 were in the group of pa-
tients with CAD involvement and 70 were in the group 
of patients without CAD. The mean age of subjects was 
55.32±10.71 years (minimum=30 and maximum=77) 
which was statistically significant (P˂0.001). Mean-
while, 73(52.1%) patients were male and 67(47.9%) 
were female in both groups. A significant relationship 

was observed only in the diabetes history variable be-
tween the two groups (P=0.02). 

According to Table 2, the mean total bilirubin level be-
tween the groups was 0.74±0.57 mg/dL with a minimum 
amount of 0.2 and a maximum amount of 4.4 mg/dL. No 
significant difference was observed between the groups 
(P=0.79).

According to Table 3, the mean direct bilirubin level 
between the groups was 0.22±0.07 mg/dL with a mini-
mum amount of 0.1 and a maximum amount of 0.5 mg/
dL. No significant difference was observed between the 
groups (P=0.77). 

According to Table 4, the mean indirect bilirubin levels 
between the groups was 0.48±0.45 mg/dL with a mini-
mum amount of 0.1 and a maximum amount of 4.1 mg/
dL. No significant difference was observed between the 
groups (P=0.77). 

The mean total (0.77±0.57 vs 0.71±0.57) and indirect 
bilirubin level (0.53±0.53 vs 0.44±0.35) was high in men 
compared to women and mean direct bilirubin was simi-

Table 1. Comparison of demographic and disease-related variables between the two studied groups 

Variables
No. (%)/Mean±SD

P
CAD Non-CAD

Gender* Male
Female 

32(45.7)
38(54.3)

41(58.5)
29(41.5) 0.17

Age** 58.64±9.35 52.63±10.40 ˂0.001

Diabetes mellitus* Yes 
No

22(31.4)
48(68.6)

10(14.2)
60(85.8) 0.02

Hypertension* Yes
No

42(60)
28(40)

35(50)
35(50) 0.3

Dyslipidemia* Yes
No

6(8.57)
64(91.43)

6(8.57)
64(91.43) 1

Smoking* Yes
No

15(21.42)
55(78.58)

16(22.8)
54(77.2) 1

CAD: Coronary artery disease; SD: Standard deviation.

*Chi-square, **Independent t-test.

Table 2. Comparison of mean total bilirubin level between the two groups (independent t-test)

Total Bilirubin Mean±SD Minimum (mg/dL) Maximum (mg/dL) Range of Changes (mg/dL) P

CAD group 0.75±0.6 0.3 4.4 4.1

0.79Non-CAD group 0.72±0.54 0.2 4 3.8

Total 0.74±0.57 0.2 4.4 4.2

CAD: Coronary artery disease.

Khalili N, et al. Relationship between Bilirubin and Coronary Artery Disease. HMJ. 2024; 28(1):33-40.
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lar between men and women (0.23±0.07 vs 0.22±0.07). 
There was a statistically significant relationship between 
male and female groups in total and indirect bilirubin 
(P=0.05) (Table 5). 

Discussion

An increased level of serum bilirubin has been linked 
to a reduced likelihood of experiencing coronary heart 
disease and cardiovascular disease [15]. Moreover, this 
investigation discovered that the average age of individu-
als in the CAD group, as well as the prevalence of diabe-
tes in that same group, were notably higher compared to 
the non-CAD group. This finding suggests that age and 
diabetes are significant risk factors in the development 
of CAD. According to a previous study, coronary heart 
disease is a complex condition arising from the presence 
of coronary atherosclerosis, with advanced age, hyper-
lipidemia, hypertension, smoking, and diabetes serving 
as its primary risk factors [16]. These findings are in line 
with the studies conducted by Abbasi Ranjbar et al. [17] 

and Yu et al. [18], which demonstrate that individuals 
with higher angiography scores exhibit older age and a 
higher prevalence of diabetes compared to the rest of the 
study participants.

The two groups in our study exhibited no significant 
correlation regarding gender, hypertension history, 
smoking, and dyslipidemia history. This finding con-
tradicts a study conducted by Omidi et al. [19], which 
demonstrated that males tend to develop cardiovascular 
disease at an earlier age and have a greater likelihood 
of CAD development than females. Conversely, the re-
search conducted by Nabat Chian et al. [20] indicated 
that the CAD group consisted of a larger number of men 
and had a higher prevalence of hypertension and smok-
ing compared to the non-CAD group. Furthermore, an-
other study revealed that being male is a significant risk 
factor for CAD [21].

Table 3. Comparison of mean direct bilirubin level between the two groups (independent t-test)

Direct Bilirubin Mean±SD Minimum (mg/dL) Maximum (mg/dL) Range of Changes 
(mg/dL) P

CAD group 0.23±0.8 0.1 0.5 0.4

0.77Non-CAD group 0.22±0.6 0.1 0.5 0.5

Total 0.22±0.07 0.1 0.5 0.4

CAD: Coronary artery disease.

Table 4. Comparison of mean indirect bilirubin level between the two groups

Indirect Bilirubin Mean±SD Minimum (mg/dL) Maximum (mg/dL) Range of Changes (mg/dL) P

CAD group 0.51±0.55 0.1 4.1 4

0.92Non-CAD group 0.45±0.32 0.2 1.5 1.3

Total 0.48±0.45 0.1 4.1 4

CAD: Coronary artery disease.

Notes: Independent t-test. 

Table 5. Comparison of total, direct, and indirect bilirubin levels between men and women (independent t-test)

Bilirubin 
Mean±SD

P
Men Women

Total bilirubin 0.77±0.57 0.71±0.57 0.05

Direct bilirubin 0.23±0.07 0.22±0.07 0.38

Indirect bilirubin 0.53±0.53 0.44±0.35 0.05

Khalili N, et al. Relationship between Bilirubin and Coronary Artery Disease. HMJ. 2024; 28(1):33-40.
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The current investigation discovered that the average 
concentration of total bilirubin was higher in the group 
with CAD compared to the group without CAD. How-
ever, no statistically significant association was observed 
between the two groups. These findings are in line with 
a prior study that indicated no significant variation in 
the mean total bilirubin levels between individuals with 
and without coronary artery disease [22], suggesting that 
measuring serum bilirubin levels may not serve as a reli-
able predictor of coronary vessel disease. Nonetheless, 
other research has demonstrated that total bilirubin could 
potentially contribute to CAD prevention by increasing 
high-density lipoprotein-cholesterol levels and reducing 
inflammation [5]. Furthermore, there is evidence sug-
gesting that the severity of coronary atherosclerosis in 
patients with stable CAD is negatively correlated with 
the level of total serum bilirubin, independent of other 
factors [23]. Additionally, a study conducted by Akboga 
revealed an inverse relationship between bilirubin and 
the extent of coronary artery involvement, which can be 
attributed to the antioxidant and anti-inflammatory prop-
erties of bilirubin [23].

The present investigation revealed a higher presence of 
both direct and indirect bilirubin in the CAD group com-
pared to other groups; however, no statistically signifi-
cant association was detected between the two groups. 
This finding is in line with a previous study [20] that 
also found no significant relationship when measuring 
direct or indirect bilirubin between CAD and non-CAD 
groups. In contrast to our study, studies conducted by 
Salari et al. [24] and Taban et al. [5] demonstrated a sig-
nificant correlation between direct bilirubin levels and 
the severity of coronary artery involvement. Addition-
ally, our results demonstrated a significant relationship 
between total and indirect bilirubin levels in both men 
and women, with women exhibiting lower levels com-
pared to men. In contradiction to this finding, a study 
conducted by Lan et al. [25] reported higher levels of 
serum total bilirubin and direct bilirubin in males com-
pared to females. These dissimilarities between genders 
can be attributed to the influence of estrogen on bilirubin 
levels [26].

Conclusion 

The findings from this study indicate no notable cor-
relation between bilirubin levels and the development 
or exacerbation of CAD; however, evaluating bilirubin 
levels may hold significance when considering factors, 
such as the number of affected vessels, the intricacy of 
vessels, and major hospital occurrences in patients with 
higher bilirubin levels. Consequently, bilirubin levels 

may act as a predictive element, in conjunction with 
other influential factors, in determining the number of 
coronary arteries affected and the severity of their in-
volvement.

Study limitations

There are notable limitations to our study. The number 
of patients included was low. Therefore, it is advised that 
future studies should have a larger sample size and con-
sider utilizing a wider range of clinical and laboratory 
parameters. Accordingly, it may be possible to establish 
bilirubin levels as a treatment objective, and as an indica-
tor for assessing the severity of CAD and managing inci-
dents within hospitals. Additionally, conducting further 
research could lead to the discovery of new biomarkers 
for identifying cardiovascular risk factors, foreseeing 
cardiovascular diseases, and monitoring outcomes. Con-
sequently, it is recommended that additional studies be 
undertaken to validate the findings of our current study.
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