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INTRODUCTION

Chronic infection with 
hepatitis B virus (HBV) infection 
remains a major global public 
health concern, affecting millions 
of individuals worldwide and 
continuing to represent an 
important cause of chronic liver 
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ABSTRACT

Background & Aims: The coexistence of liver steatosis in patients with chronic viral hepatitis B (CHB) is 
growing relevant as the global epidemic of obesity and type 2 diabetes mellitus (T2DM). The aim of this study 
was to identify the metabolic risk factors linked to steatotic liver disease (SLD) in Romanian patients with CHB. 
Methods: In this prospective study, we evaluated 320,000 individuals in the LIVE(RO)2 nationwide screening 
program in Romania from 2021 to 2023. The majority of the patients had undergone transient elastography 
using controlled attenuation parameter (CAP) to diagnose liver steatosis, and they belonged to vulnerable 
categories. Exclusion criteria included heavy alcohol consumption, any other liver disease unrelated to CHB, 
and the lack of CAP evaluation.
Results: 5,321 individuals (1.67%) were found with CHB in the screening program. In the final analysis 
we included 1,970 patients, with a mean age of 55.87±13.84 years; 57.9% of them were males, with a mean 
body mass index (BMI) level of 27.26 kg/m², and 61.9% of the patients were vulnerable. The prevalence of 
SLD was 42.2% in the group of vulnerable individuals, compared with non-vulnerable participants, who 
had a prevalence of SLD of 26.4%. Moreover, patients with vulnerable conditions have a higher prevalence 
of T2DM (11.5%), hypertension (41.3%), and raised BMI levels ≥25 kg/m² (71.3%). In our study, vulnerable 
subjects had a higher prevalence of hepatitis B virus e antigen (HBeAg) positivity of 3%, and it was found to 
be a protective risk factor for hepatic steatosis development (aOR=0.397). Also, these patients had a higher 
prevalence of severe liver fibrosis (≥ F3) of 17.1%, compared with those non-vulnerable, with a prevalence of 
9.7% of severe liver fibrosis. More than that, we find that the presence of HBeAg-positive increases the risk 
of severe liver fibrosis progression 6 times higher. 
Conclusions: In our study we found a prevalence of hepatic steatosis of 42.2% in the cohort of vulnerable 
untreated patients with CHB, and the prevalence of severe fibrosis was 17.1%. Presence of HBeAg-positive 
was found to be a protective risk factor for hepatic steatosis but accelerates the development of severe fibrosis 
along with T2DM, which is more common in the vulnerable CHB cohort.

Key words: chronic hepatitis B − liver steatosis − metabolic risk factors − liver fibrosis − transient elastography.

Abbreviations: aOR: adjusted odds ratio; BMI: body mass index; CAP: controlled attenuation parameter; 
cccDNA: covalently closed circular DNA; CHB: chronic hepatitis B; HBeAg: hepatitis B e antigen; HBsAg: 
hepatitis B surface antigen; HBV: hepatitis B virus; HR: hazard ratio; LSM: liver stiffness measurement; MASLD: 
metabolic dysfunction–associated steatotic liver disease; SLD: steatotic liver disease; S1: mild steatosis; S2: 
moderate steatosis; S3: severe steatosis; T2DM: type 2 diabetes mellitus; TE: transient elastography.

disease, cirrhosis, and hepatocellular carcinoma. HBV is a 
partially double-stranded DNA virus with a unique replication 
cycle that allows it to stay in hepatocytes by making covalently 
closed circular DNA (cccDNA), an episomal structure in the 
nucleus that serves as a stable template for viral replication 
[1–3]. This persistent viral reservoir contributes to long-term 
hepatic inflammation and progressive liver injury, which 
may ultimately lead to advanced fibrosis, cirrhosis, and 
hepatocellular carcinoma, even in the context of antiviral 
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treatment [1]. At the same time, the global rise in obesity, type 
2 diabetes mellitus (T2DM), and metabolic syndrome has led 
to an increasing burden of metabolic dysfunction–associated 
steatotic liver disease (MASLD), currently recognized as one of 
the most prevalent chronic liver diseases worldwide. According 
to the updated nomenclature introduced in 2023, MASLD is 
defined by the presence of hepatic steatosis detected by imaging 
or histology in association with at least one cardiometabolic 
risk factor, including overweight or obesity, impaired glucose 
metabolism, hypertension, dyslipidemia, or reduced HDL 
cholesterol levels. Moreover, subjects with any other causes of 
steatosis were considered with steatotic liver disease (SLD). As 
patients with chronic hepatitis B (CHB) are living longer due 
to improved antiviral management, metabolic comorbidities 
are becoming increasingly relevant contributors to liver-related 
outcomes [4-6].

The coexistence of CHB and MASLD has emerged as 
a complex clinical condition, with evidence suggesting 
bidirectional interactions between viral replication and 
metabolic liver injury. Several studies indicate that hepatic 
steatosis may influence HBV replication and disease 
progression, although the underlying mechanisms remain 
incompletely understood. Some experimental and clinical 
data suggest an inverse relationship between hepatic fat 
accumulation and viral replication, while other reports indicate 
that metabolic dysfunction may aggravate fibrosis progression 
independently of viral activity [2–5]. In this context, virological 
response remains an important marker of disease control, with 
undetectable HBV DNA reflecting partial suppression of viral 
replication, whereas complete viral suppression may require 
both HBV DNA and HBV RNA negativity [7, 8].

In addition to biological interactions, socioeconomic 
determinants may significantly influence metabolic risk and 
liver disease progression. Lower socioeconomic status has 
been correlated with an increased prevalence and severity of 
SLD, primarily due to diminished access to nutritious food, 
lower educational achievement, restricted physical activity, and 
delayed access to healthcare services [9–11]. These disparities 
may be especially significant in vulnerable populations, 
where metabolic disorders frequently go undiagnosed and 
inadequately managed.

Given the limited data regarding the coexistence of CHB 
and hepatic steatosis in Eastern European populations, 
particularly among socioeconomically vulnerable groups, 
this study aimed to evaluate the prevalence of liver steatosis 
and identify the metabolic risk factors associated with its 
development in Romanian patients with CHB enrolled in a 
nationwide screening program.

METHODS

The Declaration of Helsinki and Istanbul’s ethical guidelines 
for medical research involving human beings were fully 
followed in the conduct of this study. The study was approved 
by the Ethics Committee of our hospital and of Gr. T. Popa 
University of Medicine and Pharmacy (approval number 174). 
Every technique was carried out in compliance with EASL 
standards regarding non-invasive diagnostics for assessing the 
severity and prognosis of liver disease. Every technique was 

examined and executed in compliance with accepted ethical 
guidelines, guaranteeing the protection of participants’ rights, 
security, and welfare.

Our prospective cohort study included 320,000 individuals 
who were selected between July 2021 and November 2023 
and screened for HBV infection. The national initiative 
LIVE(RO)2, which aimed to detect, diagnose, treat, and 
prevent HBV infections in general populations, made the 
screening possible. The Human Capital Operational Program 
provided co-funding for both the Eastern and Southern areas 
(POCU/755/4/9/136208 and POCU/755/4/9/136209). In 
order to receive immediate antiviral therapy with nucleotide 
analogues for patients who meet the criteria for therapy in 
accordance with European guidelines, all patients who were 
discovered to have HBV infection through rapid diagnostic 
testing (RDT) performed in family doctor’s offices were sent to 
the following tertiary facilities for liver disease assessment and 
staging [12]. Hepatitis B surface antigen (HBsAg) persistence 
for at least six months was considered a CHB diagnosis. 
Transient elastography (TE) with a controlled attenuation 
parameter (CAP) score of more than 274 dB/m was used 
to diagnose liver steatosis [13]. Abdominal ultrasound was 
performed to identify patients with hepatocellular carcinoma. 
In the final analysis we included 1,970 patients from the 
entire cohort who were evaluated further at two tertiary 
hepatology centers in Romania (Institute of Gastroenterology 
and Hepatology within the St Spiridon County Emergency 
Clinical Hospital and Center for Digestive Diseases and Liver 
Transplant, Fundeni Clinical Institute, Bucharest, Romania) for 
the evaluation of the AgHbs persistence and the examination 
of liver fibrosis and steatosis with TE according to Fig. 1. 
Individuals who lived in a rural environment or had lower 
educational levels, participants who were experiencing lower 
socio-economic levels, uninsured individuals, or people from 
the Roma ethnicity were classified as vulnerable populations 
[14].

Patients over the age of 18 years and who consent to 
participate in the trial by signing an informed consent form 
meet the inclusion criteria. This study did not include patients 
with other known causes of chronic liver disease, such as 
autoimmune hepatitis, Wilson disease, hemochromatosis, 
hepatitis virus delta coinfection, alcohol consumption (>210 
g for men and >140 g for women per week), pregnant women, 
life expectancy less than three years, ascites, or hepatocellular 
carcinoma.

A thorough medical and pharmaceutical history 
and a physical examination including vital signs, height, 
weight, and anthropometric measures were all part of the 
standardized study visit that each patient had. The threshold 
values for lean (≤ 18.5 kg/m²), overweight (≥ 25 kg/m²), and 
obese (> 30 kg/m²) people were set by the World Health 
Organization [15]. Hepatitis B surface antigen, hepatitis B 
e-antigen (HBeAg), or anti-hepatitis D virus antibodies were 
among the immunological blood tests that were obtained. 
Patients with a CAP value of more than 274dB/m and 
without metabolic profile, were considered with SLD, but 
at risk of having metabolic syndrome due to the presence 
of hypertension, T2DM and high body mass index (BMI) 
level (≥25 kg/m2).  
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FibroScan (Echosens, Paris, France) was used to measure 
liver stiffness using TE and hepatic steatosis using CAP. A 
skilled technician examined the subject when they were 
in a supine position with their right upper extremity fully 
abducted. Intercostal scanning was used to obtain liver stiffness 
measures (LSM) from the right hepatic lobe while following the 
recommended minimum fasting period of 4 to 6 hours [13]. 
Only exams with an interquartile range/median ratio of less 
than 30% (interquartile range/median < 30%) were included in 
the final analysis, and the probe used was according to machine 
indication due to skin-to-liver capsule distance. The kilopascals 
(kPa) used to quantify LSM results ranged from 1.5 to 75 kPa. 
The following threshold values were used to classify the phases 
of liver fibrosis: cirrhosis at > 13 kPa, advanced fibrosis at ≥ 9.6 
kPa, and significant fibrosis at ≥ 8.0 kPa. Steatosis levels were 
distinguished by the following cutoffs: mild steatosis at > 274 
dB/m, moderate steatosis at ≥ 290 dB/m, and severe steatosis 
at ≥ 302 dB/m. 

Controlled attenuation parameter values were recorded 
in decibels/m, ranging from 100 to 400 dB/m (13). After TE 
examinations, an experienced liver imaging specialist who was 
blind to all clinical data performed an abdominal ultrasound, 
using a 3.5–5 MHz convex probe and a high-resolution B-mode 
scanner (Supersonic Aixplorer MACH 30) for the initial 
diagnosis of ascites presence and hepatocellular carcinoma 
in the group of high-risk patients, including cirrhotic  and 
noncirrhotic patients with CHB [15].

Statistical Analysis
The continuous variables were represented as mean±SD, 

whereas the statistical variables were represented as numerical 
values. The Kolmogorov-Smirnov test was used in the 
distribution analysis, and parametric tests, such as the t-test 
and crosstabs, were used to evaluate differences between 
numerical and categorical variables with normal distributions. 
To determine the relationship between two variables and its 
statistical significance, a significance test-typically the t-test-
is used to determine whether there is a substantial deviation 
from zero in the observed correlation coefficient, which would 
suggest that there is no linear relationship in the population. 
Associations between categorical variables were examined using 
the crosstabs test. It evaluated if two qualitative factors had a 
meaningful relationship. A two-tailed result of α<0.05 (p<0.05) 
was considered statistically significant. IBM SPSS, Version 22.0 
(IBM SPSS Inc.), was used to collect all statistical parameters.

RESULTS

In our final analysis we included 1,970 patients with CHB 
(Table I), of whom 1,140 (57.9%) were males, 676 individuals 
(34.5%) lived in a rural environment, 805 (40.8%) had lower 
levels of education (primary or secondary degree), and 1,213 
(61.6%) patients were identified as vulnerable individuals. 
Our cohort presents a mean age of 55.87 ± 13.84 years and a 
mean BMI level of 27.26 ± 5.07 kg/m². Hence, we found that 
36 (1.8%) of the patients were underweight, 702 (35.6%) had 
normal weight, 708 (35.9%) were overweight, and more than 
a quarter of our cohort (26.6%) presented obesity. Moreover, 
177 (9%) of the patients had T2DM, and approximately one 
third of the population (30.3%) had hypertension, from their 
medical records. Also, we found a mean HBV DNA level of 6.44 
± 5.76 log UI/ml, and 47 individuals (2.4%) had the presence of 
a HBeAg positive test. Regarding TE examinations, we found 
that 207 (10.5%) of the individuals had significant fibrosis (F2), 
135 (6.9%) had advanced liver fibrosis, and 145 (7.4%) had 
cirrhosis. Also, in our studied population, we observed that 
1,258 (63.9%) had no SLD, 151 (7.7%) had mild steatosis (S1), 
99 (5%) had moderate steatosis (S2), and approximately one 
quarter of patients (23.5%) had severe steatosis (S3) according 
to CAP measurements. 

The clinical, virological, and imagistic parameter 
characteristics among vulnerable and invulnerable subjects 
were analyzed in Table II. We observed a higher prevalence of 
T2DM (11.5%), hypertension (41.3%), and obesity (38.5%) 
among individuals with vulnerable conditions compared with 
those non-vulnerable, with a significant statistical difference 
(p-value < 0.001). Also, we found a higher prevalence of HB-
eAg positive (2.9%) among vulnerable patients, with a raised 
mean of HBV DNA levels of 6.6±5.86 log UI/mL. Regarding 
TE measurements, we observed a mean CAP of 238.91±55.19 
dB/m among non-vulnerable individuals, which is significantly 
lower (p<0.001) than in the group of vulnerable patients with 
a mean CAP of 258.33±69.42  dB/m. Also, we found that 
exposed subjects had a higher mean LSM value of 7.59±4.37 
kPa compared with those without vulnerability, which had a 
mean LSM value of 6.22±3.41 kPa (p<0.001).

 

Fig. 1. Study flow chart. TE: transient elastography; HCC: 
hepatocellular carcinoma; CAP: controlled attenuation parameter; 
AgHBs: surface antigen of hepatitis B virus.
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According to Fig. 2, there are important differences among 
the liver fibrosis grades between the group of subjects with 

vulnerable conditions and those without. The number of 
participants with significant fibrosis (6.65%) is approximately 
double that of those without vulnerable conditions (3.86%). 
Additionally, the presence of advanced fibrosis (4.87%) and 
cirrhosis (5.63%) in vulnerable subjects affects approximately 
three times more individuals than in those without vulnerability 
(1.98% had F3, and 1.73% had F4), with a significant statistical 
difference between these two groups of patients (p<0.001).

Table I. Baseline characteristics of the studied population (N=1,970)

Vulnerable individuals, n (%) 1,213 (61.6)

Rural environment, n (%) 676 (34.3)

Low level of education, n (%)  805 (40.8)

Primary degree, n (%) 239 (12.1)

Secondary degree, n (%) 566 (28.7)

Age (years) 55.87±13.84 

Males, n (%) 1,140 (57.9)

Weight (kilograms) 76.96 ± 16.77

BMI (kg/m2) 27.26 ± 5.07

Underweight, n (%) 36 (1.8)

Normal weight, n (%) 702 (35.6)

Overweight, n (%) 708 (35.9)

Obese, n (%) 524 (26.6)

T2DM, n (%) 177 (9)

Hypertension, n (%) 597 (30.3)

HBeAg positive, n (%) 47 (2.4%)

HBV DNA (log IU/ml) 6.44 ± 5.76

SLD degree, n (%)

CAP < 274 dB/m, n(%) 1258 (63.9)

CAP ≥ 274 dB/m, n(%) 151 (7.7)

CAP ≥ 290 dB/m, n (%) 99 (5)

CAP ≥ 302 dB/m, n (%) 462 (23.5)

Fibrosis stage, n (%)

LSM < 5.6 kPa, n (%) 939 (47.7)

LSM ≥ 5.6 kPa, n (%) 544 (27.6)

LSM ≥ 8 kPa, n (%) 207 (10.5)

LSM ≥ 9.6 kPa, n (%) 135 (6.9)

LSM ≥ 13 kPa, n (%) 145 (7.4)

CAP, dB/m 250.87±65.05

LSM, kPa 7.17 ± 5.6

BMI: body mass index; T2DM: type 2 diabetus mellitus; HBV: hepatitis B 
virus; SLD: steatotic liver disease; CAP: controlled attenuation parameter; 
LSM: liver stiffness measurement.

Table II. Differences between parameters among vulnerable and non-
vulnerable patients

Vulnerable 
patients 

(n=1,213)

Non-
vulnerable 

patients 
(n=757)

p

T2DM, n (%) 140 (11.5) 37 (4.9) < 0.001

Hypertension, n (%) 501 (41.3) 96 (12.7) < 0.001

Obesity, n (%) 467 (38.5) 57 (7.5) < 0.001

BMI (kg/m2) 28.62±5.47 25.09±3.36 < 0.001

HBeAg positive, n (%) 36 (2.9) 11 (1.4) 0.021

HBV DNA (log IU/ml) 6.6±5.86 5.91±5.01 0.017

CAP (dB/m) 258.33±69.42 238.91±55.19 < 0.001

LSM (kPa) 7.59±4.37 6.22±3.41 < 0.001

For abbreviations see Table I.

 

Fig. 2. Distribution of liver fibrosis among the groups.

In Fig. 3, we observed the differences in liver steatosis 
distribution between the group of patients with vulnerability 
and those without it. We found that only 10.16% of patients 
that were non-vulnerable from the entire cohort were presented 
with SLD according to CAP measurements. Instead, the group 
of subjects that were vulnerable, 2.5% higher participants 
(26%) presented SLD from the studied population. At the same 
time, we observed that vulnerable patients with S3 represent 
18.4% of the entire population, while non-vulnerable ones 
represented 5.6%.

 
Fig. 3. Distribution of liver steatosis among the groups.

In Table III, we performed a logistic regression analysis of 
factors contributing to the development of liver steatosis in 
CHB patients. We found that the presence of obesity [adjusted 
odds ratio (aOR) = 2.93, 95%CI: 2.47-3.47), hypertension 
(aOR=1.34, 95%CI: 0.95-1.74), and T2DM (aOR=1.96, 95%CI: 
1.37-2.81) were directly significantly associated (p<0.05) with 
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the presence of SLD among all patients with CHB included 
in our study. Moreover, we find that the positive virological 
biomarker of HBeAg was a protective factor (aOR=0.397, 
95%CI: 0.174-0.905) for developing liver steatosis among the 
entire cohort with CHB.

Until this point, this is the first study from Eastern Europe 
that describes the impact of hepatic steatosis among subjects 
with CHB from the general population. We find out that the 
presence of liver steatosis affects 36.1% of the naive patients 
with CHB, which are included. The pre-existing large-scale 
longitudinal studies from Asia showed a prevalence of hepatic 
steatosis ranging from 13.5% to 56.5% [3, 21, 22]. Our study 
showed similar results with those by Kalafately et al. [23], with a 
prevalence of hepatic steatosis ranging from 25.7% in the group 
of CHB patients without metabolic risk factors to 42.3% in the 
group of subjects with CHB and MASLD coexistence. In our 
cohort, we find that the prevalence of hepatic steatosis varies 
from 26.4% in the subgroup of patients without vulnerable 
conditions to 42.2% in the subgroup of CHB vulnerable 
subjects that had a higher prevalence of cardiometabolic 
risk factors (obesity, hypertension, and T2DM). Our study’s 
findings may accurately reflect the rise in MASLD cases in 
Eastern Europe from vulnerable and general populations, 
which was shown in recent studies [24, 25] and is also seen in 
our CHB cohort.

Our article demonstrates the bidirectional relationship 
between metabolic risk factors and progression of liver 
steatosis and fibrosis, which is similar to data presented in 
earlier studies from CHB subjects [18, 23]. We find out that 
the presence of T2DM (aOR=1.96), hypertension (aOR=1.34), 
and obesity (aOR=2.93) were independently associated with 
the development of hepatic steatosis in subjects with CHB. 
Related to these results, Kalafately et al. [23], in a European 
multi-center cohort that included 1,709 CHB patients, found 
that BMI (OR=1.27) and T2DM (OR=2.6) were the predictors 
of risk factors correlated with the development of MASLD [23]. 
In another study, conducted by Zhu et al. [26] that included a 
Chinese cohort with CHB, it was shown that the presence of 
overweight [hazard ratio (HR)=3.1], obesity (HR=8.52), and 
T2DM (HR=1.88) increased the risk of MASLD progression. 
Also, we found that HBeAg positive (aOR=0.397) is a protective 
risk factor for liver steatosis development in CHB patients, 
similar to the results published earlier in CHB population 
studies [5, 23, 26]. This fact can be explained by the intracellular 
microenvironment, which is significantly changed by the 
concentration of lipids in hepatocytes, creating an unfavorable 
niche for the HBV. Hepatic steatosis suppresses the HBV life 
cycle through several molecular mechanisms, according to 
emerging translational data (5).

Our results showed that the prevalence of advanced 
fibrosis and cirrhosis ranging from 9.7% among non-
vulnerable CHB subjects to 17.1% across patients with 
vulnerable conditions. These results were slightly higher 
than those obtained by Kalafately et al. [23], when we used 
the same cut-off value of advanced fibrosis of 9.7 kPa that 
found a prevalence of 11.3% of advanced fibrosis in the 
cohort of patients with MASLD and CHB. This difference 
can be explained by the fact that our studied population is an 
untreated CHB cohort. We confirmed that hepatic steatosis 
exacerbates liver fibrosis in this cohort, with an OR of 1.003, 
despite the literature’s unclear correlation between hepatic 
steatosis and fibrosis in CHB subjects. This highlights the 
persistent and dominant fibrogenic impact of metabolic 
dysfunction regardless of antiviral therapy [18].

Table III. Factors associated with liver steatosis in all CHB patients: 
multivariate analyses

Factors aOR 95%CI p

Obesity 2.93 2.47-3.47 <0.001

Hypertension 1.34 0.95-1.74 0.048

T2DM 1.96 1.37-2.81 <0.001

HBV DNA(log/UI/ml) 1 1-1 0.885

HBeAg positive 0.397 0.174-0.905 0.028

For abbreviations see Table I.

We made a similar logistic regression to identify factors 
associated with severe liver fibrosis (≥F3) for CHB patients 
in Table IV. We observed that the presence of HBeAg positive 
(aOR=6.35, 95%CI=3.41-11.83) is the most important 
parameter associated with the progression of severe liver 
fibrosis among the entire cohort (p<0.001). We find out that 
the only metabolic risk factor associated with severe fibrosis 
is the presence of T2DM (aOR=1.56, 95%CI: 1.12-2.62). 
Moreover, the high levels of liver steatosis according to CAP 
measurements (aOR=1.003, 95%CI: 1.001-1.005) were also 
associated with the development of severe liver fibrosis in 
CHB patients. 

Table IV. Factors associated with severe fibrosis in all CHB patients: 
multivariate analyses

Factors aOR 95%CI p

Obesity 0.98 0.78-1.23 0.903

Hypertension 1.31 0.92-1.85 0.123

T2DM 1.56 1.12-2.62 0.047

HBV DNA(log/UI/ml) 1 1-1 0.392

HB-eAg positive 6.35 3.41-11.83 <0.001

CAP (dB/m) 1.003 1.001-1.005 0.009

For abbreviations see Table I.

DISCUSSION

The frequency of MASLD has sharply increased in tandem 
with the global obesity epidemic and aging populations [17]. 
As a result, hepatologists are seeing more and more patients 
with both metabolic liver disease and chronic viral hepatitis, 
which puts the clinical difficulties of “dual etiology” liver 
disease at the forefront of contemporary hepatology [18]. 
Hepatic steatosis may inhibit viral replication and favorable 
virological outcomes, having a paradoxical role as a suppressive 
microenvironment for HBV [19]. In contrast with virological 
benefits induced by simple hepatic steatosis, the presence of 
MASLD with the associated cardiometabolic risk factors such 
as T2DM, obesity, and hypertension promotes liver disease 
and fibrosis progression and hepatocarcinogenesis in CHB 
subjects [20].
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In the multivariate analysis, we observed that the presence 
of HBeAg positive (aOR=6.35) is independently associated 
with the progression of severe fibrosis (≥ F3). This finding can 
be explained by the fact that the presence of HBeAg positive 
CHB patients exacerbates the liver fibrosis progression and a 
marked rise in quasispecies variations linked to preS2 deletion 
[27]. Also, we observed that the presence of T2DM (aOR=1.56) 
is independently correlated with the development of severe 
fibrosis in CHB-naive patients. These results were similar to 
those obtained by Kalafately et al. [23], who found that poor 
glycemic control is correlated with the appearance of advanced 
fibrosis.

Even though this multicenter study was the first conducted 
in Eastern Europe that showed the relationship between hepatic 
steatosis and metabolic risk factors in a CHB untreated cohort, 
our study has some limitations. Firstly, we do not perform any 
biochemical laboratory data, due to the fact that the patients 
included were in a nationwide screening program. Secondly, 
we do not perform liver biopsies for staging liver fibrosis and 
for the diagnosis of MASLD co-existence. Thirdly, due to 
the lack of blood samples such as high-density lipoprotein 
cholesterol and triglycerides, we can meet the diagnostic 
criteria of MASLD in our cohort. Fourthly, a higher number 
of patients was not included in the final analysis due to the lack 
of CAP examinations in some TE machines that were used in 
the screening program.

CONCLUSIONS

This is the first Eastern European study that found a 
prevalence of liver steatosis of 42.2% in the cohort of vulnerable 
untreated patients with CHB, and the prevalence of severe 
fibrosis was 17.1%. The development of liver steatosis seems 
to be based on host-related factors such as obesity, T2DM, and 
hypertension rather than virus-related factors. The presence 
of positive HBeAg is a protective risk factor for simple 
hepatic steatosis, but it presents a risk six times higher for 
the progression of severe liver fibrosis. Even though MASLD 
screening and antiviral treatment decisions are still variable 
across European centers of competence, future research is 
necessary to shift the perspective from this point on regarding 
CHB-MASLD coexistence treatment, particularly to establish 
standardized protocols and improve patient outcomes.
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