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Abstract. Background: Hepatitis B virus (HBV) infection leads to liver fibrosis. Although liver 

biopsy remains the gold standard for diagnosis, its invasive nature limits routine application. 

Serum interleukin-34 (IL-34), which plays a role in macrophage activation and fibrogenesis, and 

shear wave elastography (SWE), a non-invasive method for measuring liver stiffness, represent 

potential diagnostic alternatives. This study compared the accuracy of IL-34 and SWE with liver 

biopsy findings in treatment-naive patients with chronic hepatitis B (CHB). 

Material and Methods: Between 2021 and 2022, 392 treatment-naive patients with CHB who were 

evaluated for liver biopsy were screened, and 105 eligible patients were prospectively enrolled in 

the study. Liver fibrosis was assessed by concurrently comparing SWE and IL-34 levels with 

histopathological biopsy findings. 

Results: Of the 105 included patients (55% male; mean age 42.97 years), median IL-34 levels were 

significantly higher in those with fibrosis ≥2 than in patients with fibrosis 0–1 (10.70 vs. 6.20 pg/mL, 

p<0.001). ROC analysis identified optimal cut-off values of 8.1 pg/mL for IL-34 (AUC=0.955, 

sensitivity=88.2%, specificity=86.4%) and 8.18 kPa for SWE (AUC=0.939, sensitivity=100%, 

specificity=87.5%) for predicting significant fibrosis. 

Conclusion: IL-34 and SWE exhibit high diagnostic performance as non-invasive methods for 

assessing liver fibrosis in CHB patients. The integration of these approaches into clinical practice 

may significantly reduce the need for biopsy and, due to their repeatability and lower cost, provide 

substantial advantages in patient management. This study is limited by its single-center design 

and the small number of cases with advanced fibrosis, which may affect its generalizability. Larger 

multicenter studies are warranted to validate these findings.  
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Introduction. Hepatitis B virus (HBV), a small, 

enveloped deoxyribonucleic acid (DNA) virus belonging 

to the Hepadnaviridae family, is a major global health 

concern. According to the World Health Organization 

(WHO) Global Hepatitis Report, approximately 296 

million people are living with chronic hepatitis B (CHB), 

with 1.5 million new infections occurring annually.3 

CHB is a disease that can lead to significant long-term 

morbidity and mortality, with liver fibrosis representing 

the key determinant of HBV-related clinical course and 

complications. The extent of liver fibrosis is the main 

factor guiding disease staging and treatment indications.4 

Liver needle biopsy is still regarded as the "gold 

standard" method for the assessment of liver fibrosis. 

However, due to its invasive nature, this procedure 

carries a risk of various complications and, by sampling 

only a limited portion of the liver, may fail to represent 

the entire parenchyma fully. For these reasons, there has 

been a growing interest in alternative non-invasive 

methods, and, in recent years, the number of studies 

investigating non-invasive approaches for evaluating 

liver fibrosis has increased substantially.4-7 

The mechanism of liver fibrosis development is based 

on the differentiation of inflammatory monocytes into 

macrophages, which subsequently activate hepatic 

stellate cells.7 Interleukin-34 (IL-34) plays a role in 

macrophage differentiation through the macrophage 

colony-stimulating factor receptor (M-CSF or CD115+). 

Several studies have suggested that serum IL-34 may 

contribute to the development of fibrosis.8 

Fibrosis in the liver increases tissue stiffness and 

reduces elasticity. These biomechanical changes can be 

evaluated using ultrasound-based shear wave 

elastography (SWE). SWE mathematically quantifies 

tissue stiffness by measuring the horizontal displacement 

induced by acoustic waves within the tissue; the shear 

wave velocity is directly proportional to tissue stiffness 

and is expressed in meters per second (m/s) or 

kilopascals (kPa).9–11 As a non-invasive method, SWE is 

widely used for assessing liver fibrosis. Supersonic shear 

imaging-based SWE offers several advantages over 

transient elastography (TE): it can be integrated with a 

conventional ultrasound probe to allow routine 

ultrasonographic examination, enables precise 

localization of the measurement area using B-mode 

ultrasound, is not limited by the presence of ascites, and 

provides image acquisition at a higher frame rate.12,13  

The European Association for the Study of the 

Liver (EASL) guidelines emphasize the need for non-

invasive tests, rather than invasive biopsies, particularly 

in patients with HBV DNA levels greater than 2000 

IU/mL and normal alanine aminotransferase (ALT) 

levels.14,15 In this context, research focusing on liver 

imaging techniques and serum biomarkers has gained 

prominence. 

A total of 392 treatment-naive patients diagnosed 

with CHB and evaluated for liver biopsy indication were 

initially assessed for this prospective study, of whom 105 

patients were included after applying the exclusion 

criteria. The primary aim of our study was to compare 

non-invasive diagnostic tests (SWE and serum IL-34) 

with liver needle biopsy pathology results, 

simultaneously assessing liver fibrosis. In this manner, 

the study aimed to assess the reliability of non-invasive 

tests in evaluating liver fibrosis. 

 

Materials and methods. 

Patient selection. Between June 10, 2021, and May 31, 

2022, a total of 392 treatment-naive patients diagnosed 

with CHB who presented to the Infectious Diseases and 

Clinical Microbiology outpatient clinic at University of 

Health Sciences, Istanbul Haseki Training and Research 

Hospital were evaluated for liver biopsy indication. After 

applying exclusion criteria, 105 eligible patients were 

included in this prospective study. 

HCV/HIV co-infected patients, patients with 

compensated/decompensated liver cirrhosis, alcoholic 

liver disease, non-alcoholic fatty liver disease, 

autoimmune liver disease, chronic liver disease induced 

by other causes, chronic kidney failure, patients who 

were pregnant or morbidly obese (BMI>40; body mass 

index), and patients who provided inadequate liver 

needle biopsy specimen or refused liver needle biopsy, 

were excluded.  

Ethics committee approval was obtained from the 

University of Health Sciences, İstanbul Haseki Training 

and Research Hospital, Clinical Research Ethics 

Committee, dated June 9, 2021, and decision number 34-

2021, in accordance with the Declaration of Helsinki. 

Patients' age, gender, weight, height, body mass index, 

alcohol use, hepatitis B surface antigen (HBsAg), 

hepatitis B e antigen  (HBeAg), antibodies against 

HBeAg  (Anti-HBe), HBV DNA, delta antibody, Anti-

HCV, Anti-HIV, serum ALT, serum aspartate 

aminotransferase (AST), total bilirubin, serum urea, 

serum creatinine, estimated glomerular filtration rate 

(eGFR), alpha feto protein (AFP), and platelet count 

were recorded, before liver needle biopsy, to Microsoft 

Office Excell Professional ® program and IBM SPSS 

V23 statistical program. 
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Measurement of cytokines (serum IL-34). Before the 

liver needle biopsy procedure, 10 mL blood samples 

from all patients were collected into a serum separator 

tube and centrifuged at 4000 rpm for 10 minutes to 

separate the serum. Serum samples were stored at -80 

degrees. At the end of the study, serum samples were 

allowed to reach room temperature in accordance with 

the manufacturer's instructions and measured using the 

sandwich enzyme-linked immunosorbent assay (ELISA) 

method with the Cloud-Clone Corp. (SEC007Hu 96 

Tests) Enzyme-linked Immunosorbent Assay Kit for IL-

34, specific for Homo sapiens. 

 

Measurement of liver stiffness by shear wave 

elastography. SWE measurements were performed 

before the liver needle biopsy procedure, after at least six 

hours of fasting to minimize the effect of portal vein flow, 

using the SWE technique with a Mindray Resona 7 

device (China) and an SC 6-1 U convex probe (frequency 

range: 1.3–6 MHz). SWE measurements were 

independently conducted by two different experienced 

radiologists, each with five years of SWE experience, to 

minimize operator-dependent variability. Inter-observer 

reproducibility was assessed using the intraclass 

correlation coefficient (ICC). An ICC value ≥0.75 was 

considered indicative of excellent agreement. Patients 

with incidental liver mass or portal vein thrombus were 

excluded. On a grayscale image captured from the right 

lobe of the liver while the patient is in the supine position 

and holding their breath for a few seconds, a ~2×3 cm 

sample box was placed with an intercostal approach. At 

least three regions of interest (ROIs) (1 cm2) were placed 

with their centers at least 2–5 cm below the Glisson 

capsule to avoid reverberation artifacts or subcapsular 

stiffness, in line with the recommendations of the 

European Federation of Societies for Ultrasound in 

Medicine and Biology and the World Ultrasound 

Federation. At least 3 ROIs were placed in each sample 

box, and their mean values were calculated. At least five 

sample boxes were created for each patient. The mean of 

the mean liver stiffness measurement values measured 

from all sample boxes was recorded. Liver stiffness was 

expressed in kPa. 

 

Liver biopsy procedure and staging of fibrosis. Needle 

biopsy materials of the patients were obtained from the 

right lobe of the liver by an experienced radiologist with 

an 18-gauge Tru-cut needle under the guidance of a US 

device. All liver biopsy specimens were subjected to the 

paraffin-embedding process by the University of Health 

Sciences, İstanbul Haseki Training and Research 

Hospital, Department of Pathology, and stained with one 

slide of hematoxylin and eosin and 5 slides of Periodic 

acid Schiff (PAS), PAS-D, Mason Trichrome, Reticulin 

(by Silver Impregnation method), and Perls for iron 

deposition. Fibrosis and histological activity index (HAI) 

of liver tissue samples were calculated using the Knodell 

scoring system, modified by İshak, by two different 

pathologists with at least 10 years of experience, who 

were unaware of the patients' clinical history. Liver 

biopsy specimens with at least six portal areas were 

included in the study. The data obtained from the two 

pathologists were averaged to facilitate statistical 

analysis. HAI scores ranged from 0 to 18. Those with 

HAI<6 were considered the group with mild 

inflammation, and those with HAI≥6 were considered 

the patient group with moderate-to-severe inflammation. 

The fibrosis was graded using the silver impregnation 

method, based on the density of the reticular fibers. The 

grade of fibrosis was scored on a scale of 0 to 6. Those 

with fibrosis 0 and 1 were considered the mild fibrosis 

group, and those with fibrosis≥2 were considered the 

moderate-advanced fibrosis group. 

 

Statistical analysis. Data were analyzed using IBM SPSS 

Version 23. Conformity to normal distribution was 

evaluated by the Shapiro-Wilk and Kolmogorov-

Smirnov tests. An independent two-sample t-test was 

used to compare normally distributed data according to 

pairwise groups, and a Mann-Whitney U test was used to 

compare non-normally distributed data. The chi-square 

test and Yates correction were used to compare 

categorical variables across groups. Binary logistic 

regression analysis was used to examine risk factors 

affecting fibrosis and HAI. Linear regression analysis 

was employed to investigate the factors influencing SWE 

and IL-34 values. Spearman's rho correlation coefficient 

was used to examine the relationship between the non-

normally distributed data. Analysis results were 

presented as mean ± s. deviation and median (minimum 

– maximum) for quantitative data, and frequency 

(percent) for categorical data. The statistical significance 

level was accepted as p< 0.05. 

 

Results. Of the patients, 58 (55%) were male, 47 (45%) 

were female, and the mean age was 42.97 ± 10.99 years. 

According to liver needle biopsy histopathological 

examination, the median serum IL-34 value of patients 

with a HAI value of <6 was 6.00 pg/ml. In comparison, 

the median serum IL-34 value of patients with HAI ≥6 

was 8.70 pg/ml. A significant difference was found 

between the median serum IL-34 values of HAI groups 

(p<0.001). While the median serum IL-34 value in the 

patient group with a fibrosis value of 0-1 was 6.20 pg/ml, 

it was 10.70 pg/ml in that with a fibrosis value of ≥2. 

With respect to the fibrosis groups, a significant 

difference was found between the median values of 

serum IL-34 (p<0.001) (Table 1). 

Inter-radiologist agreement was calculated using the 

Intraclass correlation coefficient (ICC). A two-way 

random effects model with absolute agreement (ICC  
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Table 1. Comparison of serum IL-34 values according to HAI and fibrosis groups. 

 IL-34 Median (min-max) P 

HAI groups   
 

<0,001 
<6  6,00 (4,30- 9,40) 

≥6  8,70 (5,40- 15,20) 

 Fibrosis groups  
 

<0,001 
0-1 6,20 (4,30- 9,70) 

≥2 10,70 (6,90- 15,20) 

      * SS: Standard deviation; *Mann-Whitney U test; HAI: Histological activity index; IL-34: Interleukin 34. 

 

Table 2. Comparison of SWE value in each BMI group according to fibrosis groups. 

BMI standardized Fibrosis groups 
SWE 

mean ± SD 
P 

 

<25 

0-1 6,77 ± 0,71 
0,030* 

≥2 9,50 ± 1,87 

 

25-30 

0-1 6,71 ± 0,91 
<0,001* 

≥2 10,18 ± 0,94 

 

≥30 

0-1 9,65 ± 1,78 
0,328** 

≥2 10,73 ± 1,50 

*Independent two-sample t-test; **Mann-Whitney U test; SS: Standard deviation; BMI: Body mass index; SWE: Shear wave elastografi. 

 

 

Figure 1. Elastography vs IL-34. 

 

(2,1)) was used in the calculation. SWE measurements 

showed excellent inter-observer agreement with an ICC 

of 0.99 (95% CI: 0.97-0.999, p<0.001), indicating high 

reproducibility between the two radiologists. A 

statistically significant difference was found between the 

SWE measurement means in patients with BMI <25 

(p=0.030) according to the fibrosis groups. The mean of 

the group with fibrosis value 0-1 was 6.77 kPa, while the 

mean of the group with fibrosis value ≥2 was 9.50 kPa. 

A statistically significant difference was found between 

the SWE means in patients with a BMI between 25 and 

30 (p<0.001) according to the fibrosis groups. There was 

no statistically significant difference in the SWE means 

between patients with a BMI ≥30, categorized by fibrosis 

groups (p = 0.328) (Table 2). 

The AUC value obtained from the SWE value was 

0.939, resulting in a fibrosis score≥2, which was 

statistically significant (p<0.001). When the cut-off 

value was set at 8.18 kPa, the sensitivity was 100%, the 

specificity was 87.50%, the positive predictive value 

(PPV) was 60.71%, and the negative predictive value 

(NPV) was 100%. Moreover, the AUC value of the 

serum IL-34 level was 0.955, indicating a statistically 

significant result for fibrosis ≥2 (p < 0.001). When the 

cut-off value was taken as 8.1 pg/ml, the sensitivity was 

88.24%, specificity 86.36%, PPV 55.56%, and NPV 

97.44% (Figure 1). 

A statistically significant, weak positive correlation 

was found between serum IL-34 levels and ALT and 

AST levels (p < 0.001) (Table 3). 

Risk factors affecting fibrosis were analyzed by 

binary logistic regression analysis, including univariate 

and multivariate models. When the results of the 

univariate and multivariate models were examined, the 

risk of fibrosis in female patients was found to be lower 

than that of male patients (OR=0.214; p=0.022) 

(OR=0.189; p=0.031). The risk of fibrosis in patients 

with HBV-DNA results greater than 20,000 IU/mL was 

found to be 6.474 times higher than in those with 2,000-

20,000 IU/mL (p = 0.006). Other criteria assessed were 

not found to be risk factors (p> 0.050) (Table 4). 

 

Discussion. In this prospective study, serum IL-34 levels 

and SWE measurements were evaluated in treatment-

naive patients with chronic hepatitis B by comparison 

with liver biopsy findings, including the HAI and fibrosis 

http://www.mjhid.org/
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Table 3. Examining the relationship between IL-34 value and AST and ALT values. 

 
IL-34 (pg/ml) 

r p 

ALT (U/L) 0,380 <0,001 

AST (U/L) 0,365 <0,001 

r: Spearman's rho correlation coefficient; ALT: Alanine Amino Transferase; AST: Aspartate Amino Transferase; IL-34: Interleukin 34. 

 
Table 4. Examination of risk factors affecting fibrosis. 

 
Univariate Multivariate 

OR (%95 CI) p OR (%95 CI) P 

Gender 

(Reference: Male) 
0,214 (0,058- 0,798) 0,022 0,189 (0,042- 0,862) 0,031 

Age 1,019 (0,972- 1,068) 0,433 1,019 (0,959- 1,083) 0,551 

ALT (U/L) 1,024 (1,005- 1,043) 0,014 1,014 (0,968- 1,062) 0,557 

AST (U/L) 1,012 (1,002- 1,022) 0,022 1,002 (0,978- 1,027) 0,871 

PLT unit: (10³/µL) 0,986 (0,972- 0,999) 0,033 0,989 (0,972- 1,007) 0,230 

AFP (µg/L) 0,984 (0,804- 1,205) 0,876 1,024 (0,799- 1,313) 0,852 

Anti-hbe 

(Reference: negative) 
0,962 (0,191- 4,837) 0,962 1,06 (0,15- 7,481) 0,954 

HBV-DNA 

(2.000-20.000) 
8,598 (1,855-39,852) 0,006 6,474 (1,153- 36,338) 0,034 

OR: odds ratio; CI: Confidence interval; AST: Aspartate Amino Transferase; ALT: Alanine Amino Transferase; PLT: Platelet count; AFP: 

Alpha Feto Protein; IU/mL: International unit/milliliter. 

 

stage. Our results demonstrate that both IL-34 and SWE 

exhibit high diagnostic performance in predicting 

advanced fibrosis (≥F2) and significant 

necroinflammatory activity (HAI ≥6). 

In our study, serum IL-34 levels were significantly 

associated with both the HAI and fibrosis stage. The 

median IL-34 level was 8.70 pg/mL in patients with HAI 

≥6, compared to 6.00 pg/mL in those with HAI <6 

(p<0.001). Similarly, patients with fibrosis stage ≥2 had 

a median IL-34 level of 10.70 pg/mL, whereas those with 

fibrosis stage 0–1 had a median level of 6.20 pg/mL 

(p<0.001). These findings suggest that IL-34 may serve 

as a biomarker reflecting both fibrotic progression and 

necroinflammatory activity. Wang et al. reported that 

serum IL-34 levels increased significantly with fibrosis 

stage in patients with chronic HBV infection, 

contributing to fibrosis progression through monocyte-

macrophage activation, inflammatory cytokine release, 

and hepatic stellate cell activation.8 Our study is 

consistent with these findings, further demonstrating the 

strong association between IL-34 and histopathological 

fibrosis scores. In another study conducted in patients 

with HBV-related hepatocellular carcinoma (HCC), 

intrahepatic IL-34 levels were found to be significantly 

elevated, with IL-34 predominantly localized within the 

cytoplasm of HCC hepatocytes.16 Similarly, Shoji et al. 

reported a positive correlation between serum IL-34 

levels and the severity of fibrosis in patients with non-

alcoholic fatty liver disease (NAFLD), suggesting that 

IL-34 could serve as an additional biochemical marker 

for staging liver fibrosis.17 Preisser et al. reported that IL-

34 levels increased significantly with disease 

progression in HCV-related liver fibrosis.18 This 

association has been validated in studies across various 

etiologies, including HBV, HCV, and NAFLD. 

Therefore, IL-34 can be regarded not merely as an 

indirect indicator of tissue injury but also as a dynamic 

biomarker reflecting the underlying pathophysiological 

processes of hepatic fibrogenesis and inflammation. In 

clinical practice, particularly in cases where elastography 

measurements are compromised by obesity or when 

existing biomarkers yield conflicting results, IL-34 may 

serve as a complementary biomarker that enhances 

diagnostic accuracy and reduces the need for biopsy. 

Nevertheless, before IL-34 can be adopted into routine 

clinical practice, methodological standardization, 

validation in large multicenter prospective cohorts, and 

the establishment of universally accepted cut-off values 

are essential. 

Compared with established non-invasive biomarkers 

such as the AST to Platelet Ratio Index (APRI), Fibrosis-

4 (FIB-4) score, and Enhanced Liver Fibrosis (ELF) test, 

which indirectly estimate fibrosis through liver enzyme 

levels or extracellular matrix components, IL-34 more 

directly reflects immune-mediated inflammatory and 

fibrogenic activity. In clinical practice, particularly when 

elastography is limited by obesity or when existing 

biomarkers yield inconclusive results, IL-34 may serve 

as a complementary marker to improve diagnostic 

accuracy and reduce the need for biopsy. However, 
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before IL-34 can be implemented in routine practice, 

methodological standardization, validation in large 

multicenter prospective cohorts, and the definition of 

universally accepted cut-off values are required. 

Castera et al. reported that the SWE technique can 

only be applied in specialized centers and shows an 

approximately 20% failure rate in obese individuals due 

to the influence of subcutaneous adipose tissue on the 

measurement technique.19 In our study, considering 

obesity as a potential confounding factor for SWE 

measurements, patients were stratified into three groups 

based on BMI. In the group with BMI <25 kg/m², a 

significant difference in SWE values was observed 

between fibrosis stages: patients with fibrosis stage 0–1 

had a mean SWE value of 6.77 kPa, whereas those with 

fibrosis ≥2 had 9.50 kPa (p=0.030). Similarly, in the BMI 

25–30 kg/m² group, significant differences were 

observed between fibrosis stages (p< 0.001). However, 

in patients with BMI ≥30 kg/m², no significant difference 

was found between fibrosis stages (p=0.328), and SWE 

tended to overestimate the fibrosis stage.  

These results suggest that obesity may compromise 

the diagnostic accuracy of SWE. Previous studies have 

shown that increased BMI and greater skin-to-liver 

distance reduce measurement reliability and increase 

variability.11,20,21 The reduced performance in our obese 

cohort likely stems from technical limitations: excessive 

subcutaneous adipose tissue increases the skin-to-liver 

distance, disrupts the acoustic window, and attenuates 

shear wave propagation. Heterogeneous fat distribution 

within the abdominal wall may further cause attenuation 

and scattering, leading to overestimation or variability in 

stiffness measurements. Collectively, these factors 

impair image quality and measurement reliability, 

suggesting that in clinical practice, SWE alone may be 

insufficient in obese patients and that combining SWE 

with serum biomarkers could provide a more reliable 

approach. 

In our study, we also evaluated the diagnostic 

performance of serum IL-34 and SWE measurements for 

staging liver fibrosis. ROC analysis determined that the 

cut-off value of IL-34 was 8.1 pg/mL for fibrosis ≥2 and 

7.3 pg/mL for HAI ≥6. In the study by Wang et al., serum 

IL-34 levels ≥15.83 pg/mL in patients with chronic 

hepatitis B were associated with the diagnosis of severe 

fibrosis (F3–F4) with a sensitivity of 86.6% and 

specificity of 78.7%.8 These results support the potential 

use of IL-34 as a biomarker for assessing liver fibrosis. 

However, the higher cut-off value for advanced fibrosis 

(F3–F4) reported by Wang et al. highlights that IL-34 

levels may vary according to fibrosis stage, emphasizing 

the need to consider stage-specific cut-off values in 

clinical interpretation. 

For SWE, ROC analysis yielded a cut-off value of 

8.18 kPa for predicting fibrosis ≥2. The SWE cut-off 

values obtained in our study are consistent with recent 

reports in the literature and are clinically meaningful. 

These findings largely align with a meta-analysis that 

included 2,623 CHB patients, which reported a mean 

threshold of 7.91 kPa, with 88% sensitivity, 83% 

specificity, and an area under the receiver operating 

characteristic curve (AUROC) of 0.92. Similarly, in a 

study by Zhuang et al. involving 539 CHB patients, cut-

off values of 7.6 kPa for F2, 9.2 kPa for F3, and 10.4 kPa 

for F4 were reported, with corresponding sensitivities 

and specificities of 97%, 96%, and 98%, respectively.23 

These results demonstrate that SWE exhibits high 

accuracy in diagnosing both early and advanced stages 

of fibrosis, highlighting its reliability as a non-invasive 

method. The consistency of the cut-off values obtained 

in our study with those reported in the literature supports 

the use of SWE as a reliable tool for staging fibrosis in 

CHB patients, providing clinically applicable threshold 

values that may show minor variations according to the 

local population. 

Serum ALT levels are known to be associated with 

the degree of hepatic inflammation. In the study by Wang 

et al., IL-34 levels in patients with chronic HBV were 

reported to be significantly higher in those with elevated 

aminotransferase levels compared to those with normal 

aminotransferase levels.8 Kim WR et al. reported that 

patients with elevated ALT levels exhibited more severe 

liver inflammation compared to those with normal ALT 

levels; however, the correlation between ALT and 

fibrosis stage was weaker.24 In our study, serum IL-34 

levels showed a statistically significant but weak positive 

correlation with ALT and AST. This weak correlation 

supports the potential use of serum IL-34 as a marker of 

inflammation in patients with elevated ALT levels. 

This study provides several strengths, including the 

simultaneous evaluation of histological and non-invasive 

assessments in treatment-naive CHB patients, subgroup 

analyses based on BMI, and determination of ROC-

based cut-off values for both IL-34 and SWE, thereby 

contributing robustly to the current literature. However, 

there are some limitations to consider. The study was 

conducted at a single center, which may limit the 

generalizability of the findings. In addition, the relatively 

small number of patients with advanced fibrosis (F3–F4) 

may reduce the precision of diagnostic performance 

estimates and limit the applicability of our results to 

broader populations with severe fibrosis. 

 

Conclusions. This study demonstrates that serum IL-34 

levels and SWE measurements are reliable non-invasive 

methods for assessing liver fibrosis in treatment-naive 

CHB patients. IL-34 showed a strong association with 

both fibrosis stage and necroinflammatory activity, 

whereas SWE accurately reflected fibrosis, particularly 

in non-obese patients. The limited performance of SWE 

in obese patients highlights the importance of combining 

it with biomarkers. The combined assessment of IL-34 
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and SWE may offer a potential approach to reduce the 

need for liver biopsy. 
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