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ABSTRACT

Non-alcoholic fatty liver disease (NAFLD) is one of the most
common diseases worldwide. If not diagnosed and treated, the disease can progress and
worsen. Currently, liver biopsy is the standard method for diagnosing NAFLD, though it has
numerous limitations. Artificial intelligence (Al) algorithms can utilize clinical and imaging
parameters to aid in the diagnosis of fatty liver disease. This study reviews Al-assisted
diagnostic methods for fatty liver disease.
The present study is a systematic review of Al applications in
diagnosing fatty liver disease. In the first phase, articles from citation databases were
selected based on predefined criteria and then examined according to the algorithms used,
types of data studied, involvement of clinical specialists, and clinical evaluation. Various
evaluation parameters were used to assess the performance of the Al algorithms.
Researchers observed that, among the articles reviewed, 42% employed image
processing, 58% relied on biomarkers, and in 84% of the studies, a specialist physician was
involved. Nearly none of the studies included clinical evaluation, and most used black-box
algorithms. Additionally, results from the T-TEST indicated no significant difference in Al
performance between the two diagnostic approaches.

. Al significantly aids in diagnosing fatty liver disease; however, the lack of clinical
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Extended Abstract

Introduction

T he Fatty liver disease, as it is defined by
abnormal lipid accumulation in tissues in the
liver, is one of the most common diseases

worldwide. Initial diagnosis is challenging
because no apparent symptoms are observed in its early
stages. If not treated, it can progress to more severe health
conditions like fibrosis, cirrhosis, or hepatocellular
carcinoma (HCC). Currently, liver biopsy is the standard
diagnosis technique; however, this technique has many
drawbacks like needing patient consent, risks involved
with potential perforation in the liver, very expensive in
terms of cost, and variation in diagnosis assessments. Thus,
it is essential to explore non-invasive methods in
preventing and diagnosing fatty liver disease.

Algorithms in artificial intelligence have the ability to
identify patterns and rules from various data sources that
enable the development of diagnosis or treatment models
with appropriate levels of effectiveness. Performance is
evaluated by testing these models on new, unexperienced
data to assess their sensitivity to specific challenges. Al
algorithms can use both clinical and imaging parameters
for diagnosing fatty liver, a topic that has received much
attention due to its non-invasive nature. This research
therefore seeks to carry out a systematic review of current
developments on the use of Al algorithms in non-invasive
diagnosis of non-alcoholic fatty liver disease (NAFLD).

Methods

This study is a systematic review that aims to evaluate the
effectiveness of artificial intelligence in diagnosing fatty
liver disease at its initial stages. First, references from
databases like Scopus, PubMed, and Web of Science
were gathered in adherence to specific predetermined
criteria. Next, an assessment of parameters derived from
relevant research papers took place. After compiling the
data, papers that had been labeled as conference papers, not
published in English, duplicates, or not directly related to
Al-based diagnosis of fatty liver disease were removed
from consideration. The included studies were ranked
based on the type of algorithm used, whether clinical
experts were involved in testing and clinical assessments,
and whether the algorithm belonged to a black-box or
white-box model.

To assess the performance of artificial intelligence
algorithms, a series of performance metrics such as
accuracy, area under the receiver operating characteristic
curve (AUC), specificity, and  sensitivity  were
investigated. Additionally, a t-test was used to evaluate
the outcomes with respect to different factors.
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Results

Subsequent to applying the specified inclusion and
exclusion criteria, a total of 150 studies were
derived from an initial collection of 700 articles .
Analysis of these studies identified that 42% used
image processing-based approaches , while 58%
used biomarker-based approaches . Additionally, it
was observed that 86% of studies used local data as
opposed to 14% that used publicly available data.
Additionally, 84% of articles included a clinical
expert, with most of the models being based on
black-box algorithmic architectures.

A comparative analysis of four measurement
indicators with respect to image processing
approaches and biomarker-based approaches has
shown that image processing methods had greater
accuracy compared to biomarker-based

methods.This proves that, in research studies under
analysis, image processing methods outperformed
those that were based on biomarkers. However,
results of t-tests had no statistically significant
difference in artificial intelligence performance
between both diagnosis approaches. Out of the
algorithms used, Support Vector Machine (SVM),
Random Forest (RF), and Logistic Regression (LR)
were used most often because of their better
classification performance.

Conclusion

The application of artificial intelligence in medical science
is very beneficial in terms of more precision in diagnosis and
treatment of diseases and a reduction in human error and
better patient care. However, it is not without challenges and
drawbacks. This research carries out a critical examination
of Al-based methods for diagnosing non-alcoholic fatty liver
disease (NAFLD). The outcomes reveal that the nature of
algorithm used (black-box vs. white-box) affects diagnosis
of diseases and should be a critical component in evaluating
Al models. While Al-based diagnosis methods based on
biomarkers and imaging modalities are very promising, a
lack of clinical validation and predominance of black-box
types are drawbacks that need to be overcome to make it
more clinically relevant. In conclusion, as innovations in
technology move towards more accurate artificial
intelligence models, artificial intelligence is projected to be
a valuable resource in non-invasive diagnosis of fatty liver
and improve diagnosis and treatment approaches quite
extensively.
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