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ABSTRACT 
Background: Chronic Hepatitis B (CHB) is a persistent infection with Hepatitis B virus (HBV) that can lead to severe liver 
disease and is a significant global health issue. Subclinical atherosclerosis, characterized by the thickening of arterial walls 
before the clinical symptoms of cardiovascular diseases manifest, has emerged as a critical area of research due to its 
potential link with CHB.Objectives: This study aims to investigate the prevalence of subclinical atherosclerosis in CHB 

patients by measuring carotid intima-media thickness (CIMT) and comparing it with healthy controls. Additionally, it seeks 
to explore the clinical and biochemical profiles of these patients.Methods: This prospective case-control study was 
conducted at Maharani Laxmi Bai Medical College, Jhansi, Uttar Pradesh, from March 2023 to August 2024. The study 
included 115 CHB patients and 115 healthy controls. Data collection involved detailed history, clinical examination, and 
biochemical investigations, including liver function tests, lipid profiles, and CIMT measurements.Results: The study found 
a significantly higher prevalence of subclinical atherosclerosis in CHB patients compared to healthy controls, indicated by 
increased CIMT. Elevated levels of liver enzymes (ALT and AST), dyslipidemia, and higher TSH levels were observed in 
CHB patients, suggesting a link between liver dysfunction and cardiovascular risk.Conclusion: The findings indicate that 

CHB is associated with an increased risk of subclinical atherosclerosis. Regular monitoring of biochemical markers and 
CIMT, along with comprehensive cardiovascular risk assessment, is recommended for CHB patients to manage and mitigate 
the risk of cardiovascular diseases. 
Key words:Chronic hepatitis B, subclinical atherosclerosis, carotid intima-media thickness, liver enzymes, cardiovascular 
risk 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Chronic hepatitis B (CHB) is a major public health 

problem that affects about 296 million people around 

the world, mostly in places where it is very common, 

like Asia and Africa. CHB is caused by the Hepatitis 

B virus (HBV) and can cause major problems with the 

liver, such as cirrhosis, liver failure, and 

hepatocellular carcinoma (HCC)1.But besides 

problems with the liver, new studies have shown that 

CHB may also have an effect on heart health, 
especially on a condition called silent atherosclerosis2.  

In the early stages of atherosclerosis, called 

subclinical atherosclerosis, arterial plaques form 

without any obvious signs. This stage is especially 

scary because it can get worse over many years 

without anyone noticing, finally leading to heart 

attacks and strokes3.High blood pressure, diabetes, 

and cholesterol have long been known to put people at 

risk for atherosclerosis. But now it is also known that 

chronic infections like CHB can also make 

cardiovascular disease more likely4-5.Chronic 
inflammation is caused by CHB, which is a major 

cause of endothelial failure, which is a key factor in 
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the development of atherosclerosis. Vascular damage 

is caused by high amounts of pro-inflammatory 

cytokines like TNF-α and IL-6 in people with CHB. 

Atherosclerosis is known to be influenced by 

metabolic problems such as insulin resistance and 
cholesterol, and CHB has been linked to these as 

well6-7. 

Carotid intima-media thickness (CIMT) measures, 

which don't involve surgery, have shown that CHB 

patients often have subclinical atherosclerosis, even if 

they don't have other cardiovascular risk factors8-9. 

This new link shows how important it is to check the 

heart health of CHB patients right away. Therefore 

this study was conducted to estimate prevalence of 

subclinical atherosclerosis in patients suffering from 

Chronic hepatitis B by measuring the carotid intima 

media thickness and compare with healthy controls.  

 

MATERIAL AND METHODS 

The a prospective case-control study included 115 

case patients and 115 control patients, who were 

recruited from the outpatient and inpatient 

departments of General Medicine between March 

2023 and August 2024, spanning a total duration of 18 

months. The study, approved by the Institutional 

Review Board (IRB) of Maharani Laxmi Bai Medical 

College, Jhansi (Certificate No. 2129/IEC/I/2023-

2024, dated 16th July 2024) and Informed consent 
was obtained from all patients fulfilling the inclusion 

criteria prior to their participation.  

Hepatitis B surface antigen (HBsAg) positive for 

more than 6 months or those with invasive/non-

invasive markers of liver fibrosis with positive 

HBsAg status were included in the study while 

patients with history of heart disease,diabetes 

mellitus, Hyperlipidemia,Smoking,Acute or chronic 

kidney disease, Pregnancy, Liver 

masses/cirrhosis/decompensated chronic liver disease 

were excluded from study. 

This study's data gathering strategy entailed a 
thorough evaluation of liver and cardiovascular health 

via clinical assessments, laboratory analyses, and non-

invasive imaging methods. Each patient had a 

comprehensive medical history assessment, physical 

examination, and anthropometric measurements, 

subsequently followed by blood sampling for liver 

function tests, renal function tests, lipid profile, 

HbA1c, and serum electrolytes. Hepatitis B screening, 

encompassing HBsAg and HBeAg assays using 

ELISA, was performed, and quantitative PCR 

assessed the viral load in positive instances. Liver 
stiffness was quantified using FibroScan, with 

outcomes classified based on kPa values, while 

carotid intima-media thickness (CIMT) was evaluated 

by ultrasonography to estimate cardiovascular risk. 

Furthermore, APRI and FIB-4 scores were computed 

to assess the degree of liver fibrosis. Abdominal 

ultrasound imaging utilizing a COVEX machine was 

conducted to evaluate liver morphology, with all data 

documented for later analysis to ascertain the degree 

of fibrosis and metabolic abnormalities within the 

study population. 

 

STATISTICAL ANALYSIS 

The information collected from all selected cases was 

recorded in a master chart using a Microsoft Excel 

spreadsheet. Data analysis was conducted using SPSS 

software. Through this software, range, frequencies, 

percentages, means, standard deviations, and p-values 

were calculated. The Chi-square test was used to 

assess the significance of differences between 

quantitative variables, and Yates' test was applied for 

qualitative variables. A p-value less than 0.05 was 

considered statistically significant. 
 

RESULTS 

Among total cases, majority of cases and controls are 

concentrated in the age group of 18-30 years of 

age.(Fig 1). Sex-wise distribution of participant is 

seen in Fig 2. The study highlights a significant 

association between Chronic Hepatitis B (CHB) and 

subclinical atherosclerosis, with notable differences 

between CHB patients and healthy controls across 

various clinical and biochemical parameters. CHB 

patients exhibited higher carotid intima-media 

thickness (CIMT), elevated liver enzymes (ALT, 
AST), dyslipidemia, and thyroid abnormalities, all of 

which contribute to an increased risk of subclinical 

atherosclerosis (Table 1, 2). These findings 

underscore the importance of early cardiovascular risk 

assessment and monitoring in CHB patients to prevent 

progression to overt cardiovascular diseases. 
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Fig 1: Age-wise distribution in study subjects 

 

 
Fig 2: Sex-wise distribution in study subjects 

 

Table 1: Haematological and Biochemical parameters 

Investigation  
Case Control p-value 

(t-test) Mean±SD Mean±SD 

Hemoglobin (gm/dl) 11.75±1.300 11.92±1.449 0.35 

Random blood sugar (mg) 115.83±19.208 116.54±18.905 0.68 

Thyroid stimulating hormone (uIU/ml) 5.99±1.400 2.52±1.209 0.001  

Alanine Transaminase (IU/L) 112.75±140.070 38.00±19.681 0.001 

Aspartate aminotransferase (IU/l) 118.76±137.348 40.06±22.479 0.001 

Triacylglycerol test (mg/dl) 94.90±40.521 86.10±18.139 0.03  

High-density lipoprotein(mg/dl) 53.34±18.531 52.37±18.643 0.69 

Low-density lipoproteins (mg/dl) 62.42±28.534 59.21±23.481 0.35  

Very low-density lipoprotein (mg/dl) 23.46±11.297 22.96±10.408 0.72 

Right common carotid artery 0.72±0.115 0.66±0.093 0.001 

Left common carotid artery 0.74±0.117 0.68±0.101 0.001 

APRI score 1.81±0.513 0.68±0.276 0.001 

Independent t test, *-Statistically significant 
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Table 6: Comparison of Various Clinical and Biochemical Parameters between Case and Control Groups 

with Associated p-values and Odds Ratios 

Parameters Findings 
Results 

p value Odds ratio (95% CI) 
Case Control 

Age 
Age 40 years  51 65 

0.06  0.6130 (0.3641 to 1.0319) 
Age >40 years  64 50 

Sex 
Male  88 69 

0.007 2.1728 (1.2286 to 3.8429) 
Female 27 46 

Hemoglobin (gm/dl) for male  
13  73 53 

0.33 1.4692 (0.6680 to 3.2315)  
>13  15 16 

Hemoglobin (gm/dl) for female 
11 13 18 

0.45  1.4444 (0.5534 to 3.7703)  
>11 14 28 

Random blood sugar (mg) 
100 30 26 

0.53  1.2081 (0.6608 to 2.2090) 
>100 85 89 

Thyroid stimulating hormone (uIU/ml) 
4 91 102 

0.04 0.4786 (0.2303 to 0.9945) 
>4 24 13 

Alanine Transaminase (IU/L) 
45 35 88 

0.001 0.1544 (0.0869 to 0.2745) 
>45 80 27 

Aspartate aminotransferase (IU/l) 
45 29 35 

0.88 0.7708 (0.4321 to 1.3749) 
>45 86 80 

Triacylglycerol test (mg/dl) 
150 111 114 

0.003 0.0250 (0.0034 to 0.1849) 
>150 39 1 

High-density lipoprotein(mg/dl) 
60 85 85 

0.001 1.0000 (0.5551 to 1.8015) 
>60 30 30 

Low-density lipoproteins (mg/dl) 
130 113 114 

0.57 0.4956 (0.0443 to 5.5434) 
>130 2 1 

Very low-density lipoprotein (mg/dl) 
30 93 93 

0.001 1.0000 (0.5183 to 1.9293) 
>30 22 22 

Right common carotid artery 
0.8 108 115 

0.05 0.0626 (0.0035 to 1.1098) 
>0.8 7 0 

Left common carotid artery 
0.8 96 109 

0.008 0.2781 (0.1067 to 0.7249) 
>0.8 19 6 

APRI score 1 18 110 0.001  0.0084 (0.0030 to 0.0236) 

 

DISCUSSION 
Subclinical atherosclerosis, characterized by arterial 

wall thickening prior to the manifestation of 

cardiovascular disease symptoms, serves as a reliable 

predictor of future outcomes. Chronic hepatitis B 

(CHB), a global infection, has been associated with 

several extr hepatic diseases, including cardiovascular 

disease. This study examines the association between 

chronic hepatitis B (CHB) and moderate 

atherosclerosis utilizing data from a case-control 

study.  

The odds ratio of age, 0.6130, indicates that persons 

under 40 may possess a degree of protection against 
subclinical atherosclerosis. This aligns with Liu et al. 

(2021)10, who identified an increased prevalence of 

atherosclerosis in people aged above 40. In our study, 

male participants constituted a higher proportion in 

both the case group (76.52%) and the control group 

(60%), indicating that male gender may be a 

considerable risk factor for chronic hepatitis B (CHB) 

and subclinical atherosclerosis. This finding aligns 

with the research conducted by Liu et al. (2016)10 and 

Sánchez-Cabo et al. (2023)11, which emphasized the 

heightened vulnerability of males to atherosclerosis 
attributable to variables like smoking and alcohol 

use.Hemoglobin levels exhibited no significant 

difference between the groups (p-values: male = 0.33, 

female = 0.45), consistent with the Framingham Heart 
Study, which determined hemoglobin to be an 

inadequate predictor of atherosclerosis in CHB 

patients. The study conducted by Liu et al. (2016)10 

further substantiates the assertion that males exhibit a 

higher propensity for developing subclinical 

atherosclerosis than females. The research conducted 

by Fátima Sánchez-Cabo et al. (2023)11 on sex-

specific disparities in cardiovascular risk variables 

revealed that men exhibit a greater susceptibility to 

cerebral atherosclerotic lesions compared to women, 

hence corroborating the sex distribution seen in our 

study. 
 

BIOCHEMICAL ANALYSES 

Biochemical indicators are essential for identifying 

and evaluating the degree of subclinical 

atherosclerosis. This is an overview of prevalent 

biochemical indicators and their importance, in 

comparison to recent study findings.  

 

LIVER ENZYMES (ALT AND AST) 

Our study indicates that high ALT (112.75 IU/L) and 

AST (118.76 IU/L) values in CHB patients imply 
liver inflammation and damage, potentially 

contributing to the onset of subclinical atherosclerosis. 

TSH levels were increased in the case group (odds 
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ratio 0.4786, p = 0.04), suggesting a possible 

association between hypothyroidism and subclinical 

atherosclerosis, corroborated by the findings of Chen 

et al. (2018)12. Research conducted by Angelo Maria 

Patti et al. (2023)13 reinforces this association, 
demonstrating that raised liver enzymes, especially in 

patients with NAFLD or chronic liver disease, 

correlate with a heightened risk of cardiovascular 

illnesses, including subclinical atherosclerosis.  

 

THYROID STIMULATING HORMONE (TSH): 
Our investigation indicates that elevated TSH levels in 

patients (5.99 uIU/ml) relative to controls imply a 

possible association between thyroid dysfunction and 

atherosclerosis. Fátima Sánchez-Cabo et al. (2023)11 

discovered that subclinical hypothyroidism, indicated 

by elevated TSH levels, correlates with increased 
arterial stiffness and heightened carotid intima-media 

thickness (CIMT), suggesting an elevated risk for 

subclinical atherosclerosis. Thyroid hormones are 

essential in controlling lipid metabolism, which can 

profoundly affect cardiovascular health. 

 

DYSLIPIDEMIA (TRIACYLGLYCEROL AND 

LDL): Our investigation revealed higher 

triacylglycerol levels (94.90 mg/dl), but LDL levels 

were comparable between patients and controls. 

Dyslipidemia, marked by elevated triglycerides and 
irregular LDL levels, is recognized as a substantial 

risk factor for atherosclerosis. MacRae F Linton 

(2019)14 emphasized that higher triglycerides and 

LDL cholesterol are associated with enhanced plaque 

formation in arteries, hence contributing to the 

progression of subclinical atherosclerosis.  

The intima-media thickness (IMT) of the right and left 

common carotid arteries was evaluated in this study to 

determine subclinical atherosclerosis in patients with 

chronic hepatitis B (CHB) in comparison to healthy 

controls. Numerous studies have shown the 

correlation between chronic hepatitis B (CHB) and 
subclinical atherosclerosis. Ishizaka et al. (2002)15 

revealed a substantial association between hepatitis B 

virus (HBV) seropositivity and elevated carotid artery 

plaque formation and intima-media thickness (IMT) 

in a Japanese cohort. A study by Mar Riveiro-

Barcielaet al. (2021)16 revealed that the average 

CIMT values for untreated HBeAg-negative CHB 

patients were 0.79 ± 0.15 mm, in contrast to 0.67 ± 

0.12 mm in the control group. The substantial rise in 

CIMT in CHB patients underscores the heightened 

risk of subclinical atherosclerosis in this demographic.  
A study by Karsen et al. (2012)17 revealed that 

individuals with chronic hepatitis B (CHB) had a 

mean CIMT value of 0.78 ± 0.11 mm, substantially 

higher than the mean CIMT value of 0.65 ± 0.09 mm 

in healthy controls. This corroborates the finding that 

chronic hepatitis B (CHB) correlates with elevated 

carotid intima-media thickness (CIMT), signifying an 

augmented risk of subclinical atherosclerosis. Ashraf 

Abd El-Khalik Barakat et al. (2017)18 reported mean 

CIMT values of 0.80 ± 0.12 mm in CHB patients with 

cirrhosis, 0.70 ± 0.10 mm in CHB patients without 

cirrhosis, and 0.60 ± 0.08 mm in healthy controls. 

 

CONCLUSION 
The study on silent atherosclerosis in chronic hepatitis 

B (CHB) patients found strong links between CHB 

and several biochemical markers that raise the risk of 

heart disease. Age, sex, liver enzyme levels, TSH, 

lipid profile, and CIMT are some of the most 

important factors that our study shows can help 

predict silent atherosclerosis in people with chronic 

hepatitis B (CHB). The case group had more people 

over 40, but the fact that there was no statistical 

significance suggests that other factors may be at play, 

especially among younger people. There was a higher 

chance for men, which is in line with research that has 
linked behavioral factors to higher susceptibility. 

Higher levels of triglycerides, liver enzymes, and TSH 

in CHB patients were linked to a higher chance of 

heart disease, especially when CIMT measurements 

were higher. These results show how important it is to 

find and keep an eye on cardiovascular risk factors 

early on in CHB patients in order to stop silent 

atherosclerosis from getting worse and causing other 

problems. 
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