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ABSTRACT  

Background: Stroke is a major global cause of death and disability, with 

ischemic stroke being most common. Atherosclerosis, a key risk factor, can be 

evaluated using carotid intima-media thickness (CIMT). Bilirubin has 

antioxidant and anti-inflammatory effects that may protect vessels, but its 

association with CIMT in acute ischemic stroke is not well understood. This 

study aimed to evaluate the association between serum total bilirubin levels and 

CIMT in patients with acute ischemic stroke. Materials and Methods: This 

cross-sectional study was conducted at the Institute of Neurology, Rajiv Gandhi 

Government General Hospital, Chennai, between April and May 2019. Thirty-

two adult patients with acute ischemic stroke were included. Serum total 

bilirubin was measured using spectrophotometry, and CIMT was assessed using 

high-resolution B-mode ultrasonography. Result: The mean age of participants 

was 55.75 ± 11.63 years, with 81.3% male. The mean CIMT was 0.7312 ± 

0.2474 mm, and the mean total bilirubin was 0.788 ± 0.475 mg/dL. The Mann–

Whitney U test showed a significant difference in CIMT between bilirubin (U 

= 8; p < 0.001). Pearson correlation revealed a strong negative correlation 

between total bilirubin and CIMT (r = –0.658; p < 0.001). Conclusion: Lower 

serum bilirubin levels are linked to increased CIMT in acute ischemic stroke 

patients, suggesting a protective role of bilirubin in vascular health. Monitoring 

bilirubin may aid early identification of patients at higher risk of atherosclerosis. 

 
 

 

INTRODUCTION 
 

Stroke remains a major global health burden. It 

contributes substantially to mortality, long-term 

disability, and economic strain through treatment 

costs and prolonged rehabilitation. Its high 

prevalence and significant morbidity continue to 

challenge health systems worldwide. A study 

reported that in 2019, an estimated 101 million 

individuals were living with stroke, and 6.55 million 

deaths were attributed to it. Ischemic stroke is the 

most common form, accounting for roughly 62% of 

all new stroke cases.[1,2] Bilirubin has usually been 

viewed as a waste product of heme breakdown. It is 

recognised mainly for causing jaundice and, at high 

levels, for its potential to injure the nervous system. 

Severe hyperbilirubinemia in newborns can result in 

kernicterus, a form of bilirubin-induced neurological 

damage.[3] 

Studies shows that several endogenous compounds, 

including polyphenols, exert antioxidant and anti-

inflammatory actions. They neutralise reactive 

oxygen species, bind metal ions, and inhibit 

inflammatory pathways such as COX, LOX, NOS, 

NF-κB, and MAPK. Key molecules such as 

quercetin, resveratrol, and EGCG reduce pro-

inflammatory cytokines and limit oxidative injury.[4] 

Bilirubin itself demonstrates antioxidant, vasodilator, 

anti-apoptotic, anti-inflammatory, and anti-

proliferative effects. These actions may help protect 

vascular tissue in conditions shaped by oxidative 

stress and inflammation, including coronary artery 

disease. An association has been reported between 

bilirubin levels and coronary disease, suggesting that 

lower bilirubin might correspond to higher 

cardiovascular risk.[5] 

Carotid intima-media thickness (CIMT) represents 

the measured thickness of the inner carotid arterial 

layers using B-mode ultrasound. A proven marker of 

early atherosclerosis and indicates cumulative 

vascular risk. Higher CIMT values have been linked 

with increased risk of stroke and myocardial 

infarction.[6] Atherosclerosis develops through 

inflammation, oxidative stress, and LDL oxidation. 

Antioxidants may counter these mechanisms. 

Bilirubin reduces LDL oxidation and limits 

inflammatory activity, and higher bilirubin levels 

have been associated with lower CIMT.[7] 
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Despite this evidence, studies assessing the 

relationship between bilirubin and CIMT specifically 

in acute ischemic stroke patients remain limited. 

Only a small number of investigations evaluate 

bilirubin levels in stroke, and even fewer examine 

structural arterial changes in this group.[8-10] 

Therefore, this study aimed to examine the 

relationship between serum total bilirubin levels and 

CIMT in patients diagnosed with acute ischemic 

stroke. 

 

MATERIALS AND METHODS 

 

This cross-sectional study included 32 patients from 

the Institute of Neurology at Rajiv Gandhi 

Government General Hospital, Chennai, between 

April 2019 and May 2019. The institutional ethics 

committee approved the study, and informed consent 

was obtained from all participants. 

Inclusion Criteria 

Patients aged ≥ 18 diagnosed with acute ischemic 

stroke who had complete data on both serum bilirubin 

and CIMT were included.  

Exclusion Criteria 

Haemorrhagic stroke or patients with pre-existing 

conditions, such as hepatic or significant renal 

disease, were excluded. 

Methods 

The primary variables were serum total bilirubin and 

CIMT. Serum bilirubin was measured using standard 

spectrophotometric methods. CIMT was assessed 

using high-resolution B-mode ultrasonography of the 

common carotid artery, and the mean value was 

recorded. 

Statistical analysis 

Data were expressed as mean and standard deviation. 

A pearson correlation was used to examine the 

strength and direction of the linear relationship 

between total bilirubin levels and CIMT. A Mann–

Whitney U test provided a non-parametric 

comparison between groups, with p-values ≤0.05 

considered statistically significant. Data were 

analysed using IBM SPSS v27. 

 

RESULTS  
 

The mean age of the patient was 55.75 ± 11.63 years. 

Most patient were male (n=26, 81.3%), while females 

(n=6, 18.7%). The mean CIMT was 0.7312 ± 0.2474 

mm, and the mean total bilirubin level was 0.788 ± 

0.475 mg/dL [Table 1]. 

 

Table 1: Baseline characteristics 

Variable Mean±SD 

Age 55.75 ± 11.63 

Gender Males 26 

Females 6 

CIMT 0.7312 ± 0.2474 

Total bilirubin 0.788 ± 0.475 

 

The Mann–Whitney U test showed a significant difference in CIMT across total bilirubin groups (U = 8, p = 

0.001) [Table 2]. 

 

Table 2: Comparison of CIMT between bilirubin 

Parameter Result 

Mann-Whitney U 8 

P- Value 0.001 

Total bilirubin showed a strong negative correlation with CIMT (r = –0.658, p < 0.001) [Table 3 and Figure 1]. 

 

Table 3: Correlation between total bilirubin and CIMT 

Parameter Result 

Pearson correlation -0.658 

P-value <0.001 
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Figure 4: Relationship between total bilirubin and 

CIMT 

 

DISCUSSION 
 

Stroke remains a leading cause of mortality and long-

term disability, with ischaemic stroke accounting for 

most cases. Atherosclerotic changes, influenced by 

oxidative stress and inflammatory pathways, are 

commonly assessed through CIMT. Bilirubin, 

traditionally viewed as a metabolic by-product, is 

now recognised for its antioxidant and anti-

inflammatory properties with potential vascular 

benefits. In this study, lower bilirubin concentrations 

were consistently associated with higher CIMT, and 

CIMT varied significantly across bilirubin groups, 

supporting a possible protective influence of bilirubin 

on vascular structure. 

In our study, the average age was 55.75 ± 11.63 years, 

with a majority being male (81.3%), and females 

forming 18.7% of the study population. Similarly, 

Venketasubramanian of 232 patients with ischemic 

stroke, the mean age was 57.69 ± 11.51 years, and 

62.5% of the participants were male.[11] Therefore, 

the study population was middle-aged with male 

predominance, suggesting targeted stroke prevention 

strategies may be needed for men. 

Our study shows that a significant difference in 

CIMT between the bilirubin (U = 8; p < 0.001), 

indicating that CIMT varied meaningfully across the 

groups. Similarly, Vítek et al. reported that the mean 

common carotid IMT was lower in men with higher 

bilirubin levels compared with controls (p = 0.017). 

After adjusting for age, the likelihood of having an 

IMT above the median was also significantly reduced 

in the higher-bilirubin group (p = 0.034), indicating 

that elevated bilirubin is associated with less carotid 

wall thickening.[12] 

Park et al. found that the low-bilirubin group showed 

a higher CIMT (0.785 ± 0.210 mm) compared with 

the higher-bilirubin group (0.678 ± 0.146 mm; p < 

0.01), and plaque scores were also higher. These 

findings indicate that lower bilirubin levels are linked 

to increased carotid wall thickening and plaque 

burden.[13] Lee et al higher total serum bilirubin was 

linked with a lower risk of carotid plaque progression 

(OR 0.584; 95% CI 0.392–0.870; p = 0.008).[14] Thus, 

lower bilirubin levels are associated with increased 

CIMT and plaque; monitoring bilirubin may help 

assess vascular risk. 

A strong negative correlation between total bilirubin 

and CIMT (r = –0.658; p < 0.001), suggesting that 

lower bilirubin levels were associated with higher 

CIMT values. Similarly, Balta et al. in a study of 115 

participants, including 60 patients with psoriasis 

vulgaris and 55 controls, total bilirubin was 

negatively correlated with CIMT (r = –0.383; p < 

0.01).[15] Duman and Özyurta reported a significant 

negative correlation between total bilirubin and 

CIMT (r = –0.44; p < 0.01).[16] Overall lower bilirubin 

levels are inversely related to CIMT, suggesting 

bilirubin measurement could aid early vascular risk 

assessment. 

Limitations 

The study’s small, single-centre sample limits 

generalizability, and its cross-sectional design 

prevents causal inference. Single-time bilirubin 

measurements, unaccounted confounding factors, 

and potential variability in CIMT ultrasound 

assessment may also affect the reliability of the 

results. 

 

CONCLUSION 
 

Lower serum total bilirubin levels are associated with 

higher CIMT in patients with acute ischemic stroke, 

showing a possible protective role of bilirubin in 

vascular health. These findings suggest that bilirubin 

measurement could help identify individuals at 

increased risk of atherosclerosis. The results support 

further research to explore the relationship in larger 

and more diverse populations. Future studies could 

also investigate whether maintaining optimal 

bilirubin levels may contribute to stroke prevention 

and improved vascular outcomes. 
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