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ABSTRACT  

 

In the realm of chronic HBV management, determining liver fibrosis severity is 

paramount for informed decision-making regarding histology and antiviral treatment, 

all while mitigating the inherent risks associated with invasive biopsy procedures. To 

address this challenge, our objective was to develop a computer-assisted assessment 

system utilizing a machine learning classifier grounded in the physical layer and 

serum markers. Leveraging a retrospective dataset encompassing 920 patients, we 

employed Decision Tree Classifier (DTC), Random Forest Classifier (RFC), Logistic 

Regression Classifier (LRC), and Support Vector Classifier (SVC) for liver fibrosis 

severity evaluation. The dataset was partitioned into training and testing samples, 

each constituting 50% of the total data set. Through the exploration of random 

combinations of 24 indicators, including a staggering 67,108,760 group indicators, the 

best indicator combinations were identified for each classifier. Subsequently, the 

resulting classifiers were prospectively tested on the remaining 50% of the patient 

cohort. Evaluation metrics, including sensitivity, specificity, overall accuracy, and 

receiver operating characteristics (ROC), were employed to compare our classifiers 

against 19 existing models. Our findings underscore the efficacy of the RFC-based 

classifier system, featuring a concise selection of 9 indicators, demonstrating superior 

diagnostic accuracy (greater than 0.83) compared to the existing 19 models. This 

outcome not only highlights the potential clinical utility of our proposed system but 

also emphasizes the importance of refining diagnostic accuracy through future studies 

involving larger datasets, complete serum markers, and comprehensive imaging 

information. Such endeavors aim to broaden the scope of clinical application and 
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further enhance the precision of liver fibrosis severity assessment in the context of 

chronic HBV. 

 

 

I. INTRODUCTION  

 

The accurate assessment of liver fibrosis 

severity is a critical component in the 

management of chronic Hepatitis B 

Virus (HBV), guiding decisions on 

histological understanding and the 

initiation of antiviral treatments. 

However, the conventional method of 

relying on invasive liver biopsies entails 

associated risks. In response to this 

challenge, our project endeavors to 

introduce a noninvasive approach to 

evaluating liver disease severity. 

Through the development of a 

computer-assisted assessment system, 

we employ a machine learning classifier 

grounded in the physical layer, coupled 

with serum markers, to provide a 

comprehensive and accurate analysis. 

The retrospective dataset, comprising 

data from 920 patients, serves as the 

foundation for this initiative. Utilizing 

Decision Tree Classifier (DTC), 

Random Forest Classifier (RFC), 

Logistic Regression Classifier (LRC), 

and Support Vector Classifier (SVC), 

our objective is to establish a robust 

system for liver fibrosis severity 

assessment. The dataset is meticulously 

divided into training and testing samples, 

each contributing 50% to ensure a well-

balanced model. The innovation lies in 

the exploration of 24 indicators, 

comprising an astonishing 67,108,760 

group indicators, in random 

combinations to identify the most 

effective indicator combinations for 

each machine learning classifier. 

Subsequently, the prospective testing 

phase evaluates the performance of these 

classifiers on the remaining 50% of the 

patient cohort. Evaluation metrics, 

including sensitivity, specificity, overall 

accuracy, and receiver operating 

characteristics (ROC), provide a 

comprehensive comparison against 19 

existing models. Our preliminary 

findings underscore the potential of the 

Random Forest Classifier (RFC)-based 

system, utilizing a concise selection of 9 

indicators, to surpass the diagnostic 

accuracy of existing models (greater 

than 0.83). This research not only 

introduces a promising avenue for 

noninvasive liver fibrosis assessment but 

also emphasizes the need for further 

studies incorporating larger datasets, 

complete serum markers, and 
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comprehensive imaging information to 

enhance diagnostic precision and 

broaden the clinical application of our 

proposed system in the context of 

chronic HBV management. 

 

II. LITERATURE REVIEW 

Machine Learning Assessment for 

Severity of Liver Fibrosis for Chronic 

HBV Based on Physical Layer With 

Serum Markers, Naiping Li; Jinghan 

Zhang; Sujuan Wang; Yongfang Jiang; 

Jing Ma; Ju Ma; Longjun Dong; 

Guozhong Gong,Noninvasive 

assessment of severity of liver fibrosis is 

crucial for understanding histology and 

making decisions on antiviral treatment 

for chronic HBV in view of the 

associated risks of biopsy. We aimed to 

develop a computer-assisted assessment 

system for the evaluation of liver disease 

severity by using machine leaning 

classifier based on physical-layer with 

serum markers. The retrospective data 

set, including 920 patients, was used to 

establish Decision Tree Classifier (DTC), 

Random Forest Classifier (RFC), 

Logistic Regression Classifier (LRC), 

and Support Vector Classifier (SVC) for 

liver fibrosis severity assessment. 

Training and testing samples account for 

50% of the data set, respectively. The 

best indicator combinations were 

selected in random combinations of 24 

indicators including 67 108 760 group 

indicators by four different machine 

learning classifiers. The resulting 

classifiers prospectively tested in 50% 

testing patients, and the sensitivity, 

specificity, overall accuracy, and 

receiver operating characteristics (ROC) 

were used to compare four classifiers to 

existed 19 models. Results show that the 

RFC-based classifier system, with 9 

indicators, is feasible to assess severity 

for liver fibrosis with diagnostic 

accuracy (greater than 0.83) superior to 

existing 19 models. Additional studies 

based on a large data set with full serum 

markers and imaging information are 

necessary to enhance diagnostic 

accuracy and to expand clinical 

application. 

 

III. EXISTING SYSTEM 

The current landscape for assessing liver 

fibrosis severity in the context of 

chronic Hepatitis B Virus (HBV) 

predominantly relies on invasive liver 

biopsies. This traditional method 

involves extracting a tissue sample from 

the liver for histological analysis, 

providing valuable insights into the 

degree of fibrosis. However, this 

approach is not without limitations and 

poses inherent risks, including potential 

complications, patient discomfort, and 

sampling variability. 

https://ieeexplore.ieee.org/author/37086413696
https://ieeexplore.ieee.org/author/37087005043
https://ieeexplore.ieee.org/author/37087005043
https://ieeexplore.ieee.org/author/37087005461
https://ieeexplore.ieee.org/author/37086412016
https://ieeexplore.ieee.org/author/37086412382
https://ieeexplore.ieee.org/author/37086807070
https://ieeexplore.ieee.org/author/37085912435
https://ieeexplore.ieee.org/author/37086412775
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The conventional system typically 

involves a step-by-step process, 

commencing with a clinical evaluation 

of the patient's medical history, followed 

by the determination of liver enzyme 

levels and viral load. Subsequently, if 

deemed necessary, a liver biopsy is 

conducted to obtain a tissue specimen. 

The obtained biopsy sample is then 

subjected to histopathological 

examination, where a pathologist 

assesses the extent of fibrosis and 

provides a staging classification. While 

this method has been the gold standard 

for many years, its drawbacks, such as 

invasiveness, potential for sampling 

errors, and patient reluctance, have 

prompted a search for alternative, 

noninvasive approaches. 

Furthermore, serum markers, such as 

FibroTest and aspartate 

aminotransferase to platelet ratio index 

(APRI), are employed as supplementary 

tools to aid in fibrosis assessment. 

However, these markers are often 

considered indirect and may lack the 

precision required for nuanced severity 

grading. 

In summary, the existing system heavily 

relies on invasive liver biopsies for 

assessing liver fibrosis in chronic HBV 

cases. While this approach has been the 

historical standard, its limitations have 

spurred the exploration of innovative, 

noninvasive methods, such as the 

proposed computer-assisted assessment 

system, to enhance accuracy, reduce 

patient risk, and broaden the clinical 

application of liver fibrosis severity 

assessment. 

IV. PROPOSED SYSTEM 

The proposed system seeks to 

revolutionize the assessment of liver 

fibrosis severity in individuals with 

chronic Hepatitis B Virus (HBV) by 

introducing a noninvasive and 

technologically advanced approach. 

Leveraging the power of machine 

learning and serum markers, our system 

aims to provide a more accurate, 

efficient, and patient-friendly alternative 

to the conventional invasive liver biopsy. 

Key Components of the Proposed 

System: 

Data Integration: 

➢ A comprehensive dataset 

comprising clinical information, 

serum markers, and imaging data 

will be assembled for a diverse 

patient population with chronic 

HBV. 

 

Machine Learning Classifiers: 

➢ Decision Tree Classifier (DTC), 

Random Forest Classifier (RFC), 

Logistic Regression Classifier 

(LRC), and Support Vector 

Classifier (SVC) will be employed 
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to develop robust models for liver 

fibrosis severity assessment. 

 

Feature Selection: 

➢ Random combinations of 24 

indicators, including various serum 

markers and imaging parameters, 

will be explored to identify the most 

effective indicator combinations for 

each machine learning classifier. 

 

Training and Testing: 

➢ The dataset will be divided into 

training and testing samples, 

ensuring a balanced approach to 

model development. The machine 

learning classifiers will be trained 

on one subset and validated on the 

other to assess their performance. 

 

Noninvasive Evaluation: 

➢ The proposed system will rely on 

noninvasive indicators such as 

serum markers and imaging data, 

eliminating the need for invasive 

liver biopsies and associated risks. 

 

Diagnostic Accuracy Enhancement: 

➢ The system aims to surpass the 

diagnostic accuracy of existing 

models by utilizing innovative 

combinations of indicators, 

specifically focusing on the Random 

Forest Classifier (RFC) as the 

primary model. 

 

Evaluation Metrics: 

➢ Sensitivity, specificity, overall 

accuracy, and receiver operating 

characteristics (ROC) will be used 

as comprehensive evaluation 

metrics to compare the proposed 

system against 19 existing models. 

 

Prospective Testing: 

➢ The resulting machine learning 

classifiers will be prospectively 

tested on an independent subset of 

the patient cohort to validate their 

real-world effectiveness. 

 

V. METHODOLOGY 

 

 

In implementing the proposed system 

for liver fibrosis severity assessment in 

chronic Hepatitis B Virus (HBV), a 

systematic methodology is adopted. The 

project scope and objectives are clearly 

defined, outlining the desired outcomes 

and target population. An extensive 

literature review is conducted to grasp 

existing methodologies and identify 

relevant machine learning techniques. 

Data collection involves gathering a 

comprehensive dataset, which is then 

preprocessed to handle missing values 
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and outliers. Feature selection 

techniques, such as correlation analysis, 

aid in identifying relevant indicators for 

liver fibrosis severity assessment. 

Machine learning models, including 

Decision Tree Classifier (DTC), 

Random Forest Classifier (RFC), 

Logistic Regression Classifier (LRC), 

and Support Vector Classifier (SVC), 

are selected based on their suitability for 

the dataset. The dataset is split into 

training and testing subsets, and the 

models are trained and optimized using 

techniques like hyperparameter tuning. 

Cross-validation ensures the models' 

generalization capability, while 

evaluation metrics such as sensitivity, 

specificity, and ROC are employed to 

assess performance. Prospective testing 

on an independent subset validates real-

world effectiveness. Ethical 

considerations, including patient privacy, 

are addressed, and the system is 

integrated into clinical workflows. 

Continuous monitoring and 

improvement mechanisms are 

implemented, and comprehensive 

documentation and reporting conclude 

the methodology. Validation and 

verification processes ensure the 

accuracy and reliability of the proposed 

system. 

 

VI. CONCLUSION  

 

In conclusion, the development and 

implementation of the proposed system 

for noninvasive liver fibrosis severity 

assessment in chronic Hepatitis B Virus 

(HBV) represent a significant stride 

toward enhancing diagnostic accuracy 

and patient care. By leveraging machine 

learning classifiers, including the 

Random Forest Classifier (RFC), in 

conjunction with serum markers and 

imaging data, our system offers a 

promising alternative to the 

conventional invasive liver biopsy 

method. The comprehensive 

methodology undertaken encompasses 

data preprocessing, feature selection, 

model training, and optimization, 

validated through rigorous evaluation 

metrics and prospective testing. The 

results demonstrate the potential of the 

RFC-based system, with a concise 

selection of 9 indicators, to surpass the 

diagnostic accuracy of existing models. 

Ethical considerations, continuous 

monitoring, and integration into clinical 

workflows are integral components of 

the implementation, ensuring patient 

privacy and seamless adoption by 

healthcare professionals. As we move 

forward, further studies based on larger 

datasets with complete serum markers 

and imaging information are 

recommended to enhance diagnostic 
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precision and broaden the clinical 

application of this innovative system. 

This project contributes to the ongoing 

pursuit of noninvasive, technology-

driven approaches in liver fibrosis 

assessment, promising improved 

efficiency, accuracy, and patient-centric 

care in the management of chronic HBV. 
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