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Abstract — Over the past decade, there has been a noticeable
improvement in precision for disease. Classification through
various machine learning methods. This advancement has
been advantageous in revealing patterns and relationships in
medical data, which has facilitated the creation of predictive
models. The primary objective of this research paper is to
present a concise review of the existing literature, comparing
findings in the field of liver disease detection and prognosis.
It centers on the utilization of liver function test data to
identify the most influential factors for recognizing diseases.
The primary aim is to effectively manage liver diseases. The
study's outcomes demonstrate that the RBF, CMAC, AD
Tree, and PSO-LS-SVM algorithms have considerably
enhanced the accuracy of liver disease recognition and
prognostication. Additionally, the paper explores prior
research on liver function test data and its connection to
predicting diabetes.
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. INTRODUCTION

Medical evidence contains a wealth of patient details,
encompassing their medical state. Data Mining is applied to
bring out valuable insights from disease datasets, specifically
focusing on symptoms associated with particular medical
conditions. This knowledge, often depicted as Patterns
indicating connections among different symptoms stand as a
valuable resource for machine learning. Machine learning
algorithms scrutinize these patterns to gain understanding.
and enhance disease prediction and diagnosis. The
amalgamation of data mining and machine Learning holds the
potential to refine the precision of disease perception and
diagnosis. Contributing to more objective decision-making
processes. These techniques have demonstrated their
effectiveness in diverse fields, such as educational data
mining, geographical data mining, intrusion detection
systems, and information translation.

The liver, located in the upper right section of the
abdominal area, is a complex organ vital for numerous crucial
functions in the human body, including metabolic,
detoxification, and storage processes. However, its capacity
to carry out these functions is compromised when liver
diseases manifest. Recent research has underscored the
correlation between chronic liver diseases and diabetes.
Irregular results from liver function tests (LFTs) can also act
as indicators of other serious diseases, potentially enabling
earlier diagnosis and better treatment outcomes. Enzyme
levels in LFTs offer insights into the presence of diabetes, a
chronic condition characterized by elevated blood sugar
levels and categorized into type 1, type 2, and gestational
diabetes. Importantly, Individuals with diabetes face an
increased risk of developing non-alcoholic fatty liver disease.
(NAFLD), where the liver accumulates excess fat. Insulin
resistance is recognized as a contributing factor in the
development of liver function impairment and NAFLD.

The paper's structure is organized as follows:
Section 2 provides an overview of disease-related to the liver,
their diagnosis, liver function tests, and the occurrence of
abnormal liver enzymes in diabetic patients. Section 3
presents an extensive literature analysis of the diagnosis and
prediction of liver diseases using machine learning
techniques, Section 3 delves into the correlation between
LFTs and diabetes in pertinent studies. Section 4 conducts a
comparative analysis based on the condensed review, while
Section 5 addresses the conclusions drawn from this
comparative study.

Il. OVERVIEW OF LIVER DISEASES

Annually, liver diseases contribute to more than 2.4% of all
fatalities in India, signifying a significant burden on the
nation's healthcare system. Data from the World Health
Organization's. The Global Health Observatory reveals that
India reports a substantial rate of 22.2 deaths per 100,000
population linked to a specific liver disease, cirrhosis. Liver
diseases encompass a wide array of more than a hundred
distinct types, affecting both men and women. The causes of
these diseases are multifaceted, encompassing factors such as
infections, immune system irregularities, various forms of
cancer, and conditions associated with alcohol misuse and
drug surpluses.

Liver diseases are frequently linked to specific risk
factors, such as being overweight, having type 2 diabetes,
contact with infectious bodily substances, and a family
background of liver disorders. Typical signs of liver disease
encompass queasiness, weariness, decreased appetite,
weakness, and proclivity to vomit, abdominal discomfort, and
abdominal enlargement. Additional symptoms may include a
yellowish tint to the skin and eyes, an enlarged gallbladder,
weight reduction, itchiness, pale-coloured faces, swelling of
the spleen, and edema in the ankles, legs, or abdominal area
Test Description
A thorough assessment is conducted,

involving an investigation of whole
family medical background and a

Medical clinical examination that employs
background methods like palpation, auscultation,
and physical visual scrutiny, and percussion. This

checkup comprehensive evaluation seeks to

acquire a better understanding of the
patient's symptoms and any potential
factors that may pose risks.
Imaging tests employ various techniques
such as X-rays, magnetic fields, and
sound waves to generate detailed images
of the body's internal structures. These
imaging procedures encompass
ultrasound, computed tomography (CT)
scans, magnetic resonance imaging
(MRI), and angiography, facilitating the

Imaging tests
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Areas of concern and the evaluation of
the extent of liver harm.

When imaging results are inconclusive, a
biopsy is performed, involving the
extraction of a tissue sample. This

biopsy procedure can take various forms,

including needle biopsy, laparoscopic
biopsy, and surgical biopsy, and it is
conducted to definitively determine the
extent of liver disease damage.

Other tests
and
procedures

Biochemical tests are performed to
detect signs of liver disease and to
understand both liver health and overall
well-being.

Lab tests

Table 1: Tests and Description of Determining Liver
Disorders.

A. Diagnosis Of Liver Diseases

If left untreated, liver disorders can lead to lasting harm, but
early detection can render them controllable. An effective
diagnosis of liver disorders requires a thorough medical and
symptomatic assessment carried out by a healthcare
professional. The levels of certain enzymes in the blood can
also help predict liver disease. Tab 1 offers a summary of the
evaluation and techniques used to confirm liver disorder,
assisting in prompt intervention and treatment.

B. Liver Function Tests

Blood tests are commonly known as liver function
evaluations, which are also referred to as hepatic panel, are
performed extensively to measure the quantities of proteins,
liver impetus, and haematoidin in the blood. These tests play
a crucial role in evaluating the overall health of the human
liver. When liver cells undergo damage, they release enzymes
into the bloodstream. By analysing these enzymes, a blood

test. can effectively identify any abnormalities,
thereby providing valuable insights into liver health.
Test Description
Elevated levels of certain
Bilirubin test _ cc_)mp_onents in the_ blqod may be
indicative of potential liver damage,
possibly leading to jaundice.
Alkaline Elevated levels in the blood can be
phosphatase a sign of liver damage or disease, a
(ALP) test blocked bile duct, or bone disease.
Alanlpe Elevated levels in the bloodstream
transaminase may suggest liver injury or illness
(ALT) test '
Aspartate Elevated levels in the blood can
transaminase suggest the presence of liver
(AST) test damage or a liver-related disease.
. Decreased levels in the blood can
Albumin and total e X
. be a potential indicator of liver
proteins test q . .
amage or a liver-related disease.
Gamma-glutamyl | Elevated levels in the blood can be
transferase (GGT) | asign of liver damage or damage to
test the bile duct.

A hepatic function panel, often called a liver
function panel, includes a variety of parameters with the goal
of offering insights into the levels of several components.
These components comprise total hematoidin, direct

hematoidin, indirect hematoidin, aspartate aminotransferase,
and alanine aminotransferase, alkaline phosphatase (ALP),
gamma-glutamyl transpeptidase (GGT), albumin, globulin,
and the albumin-to-globulin ratio. These parameters function
as predictive variables. sensitive to liver conditions. Various
liver tests are accessible, and the usual ones are summarized
in Tab 2. Anomalies in the results of any of these tests may
indicate the presence of liver disease.

C. Derangement of Liver Enzymes in Diabetes Mellitus

According to a growing body of experimentation, diabetes is
strongly associated with conditions like hepatitis, liver
cirrhosis, and liver cancer. The coexistence of liver problems
can worsen the progression of diabetes. There's a two-way
relationship between liver cirrhosis and diabetes. The liver is
known to be sensitive to insulin. When the liver can't
efficiently control blood sugar, an The accumulation of
excess fat can reduce insulin responsiveness, leading to
elevated blood sugar. levels and the development of diabetes.
India has taken the lead globally in diabetes, surpassing other
countries with the highest count of diagnosed diabetes cases
in 2000. India is confronted with a concerning pattern, as the
projected number of individuals with diabetes is anticipated
to escalate from 31.7 million in 2000 to an estimated 79.4
million by 2030.

I1l. RELATED WORK

Numerous researchers have carried out comprehensive
investigations thus far, concentrating on the detection and
prediction of liver and diabetes ailments. These studies have
harnessed adiverse array of data mining and machine
learning techniques to advance our understanding of these
conditions.

A. Literature Survey

In 2014, Soliman and colleagues introduced a hybrid
algorithm tailored for hepatitis C virus classification. Their
study introduced an ensemble classification system that
amalgamated multiple techniques, including principal
component analysis, modified particle swarm optimization,
and a least squares support vector machine. This combined
classifier, known as PCA-PSO-LS-SVM, aimed to diagnose
hepatitis C among patients using a specific dataset. The study
comprised four primary phases: data preprocessing with the
mean local variance method, applying PCA to extract crucial
attributes, reducing these attributes to six key features,
parameter optimization using PSO, and utilizing the LS-SVM
classifier to predict patient survival with the virus. Through a
tenfold cross-validation method, LS-SVM showed a
classification accuracy of 96.12%. In contrast, the proposed
PCA-PSO-LS-SVM system achieved a higher accuracy of
98.86%, demonstrating the advantage of this approach.

In 2015, Ayeldeen and colleagues sought to forecast
liver fibrosis stages using a dataset of Egyptian hepatitis C
patients, which contained serum biomarker values. To
accomplish this, the authors utilized a decision tree
classification to categorize the target variable into four
classes. representing varying levels of fibrosis, from its non-
existence to its existence. Through the combination of proper
feature selection and correlation equations with the decision
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tree classification, the research attained an
classification accuracy of nearly 94%

In 2016, Birjandi and their team conducted a study
to anticipate and detect non-alcoholic liver disease in the
Iranian population using a non-parametric statistical learning
method. They employed a classification tree approach to
pinpoint the factors linked to this condition. The Outcomes
indicated an accuracy of approximately 80% for the training
dataset and roughly 75%. for the testing dataset. Furthermore,
the research uncovered a significant link between insulin and
resistance syndrome, and non-alcoholic liver disorders.

In 2017, Mafazalyageen et al developed a model for
predicting liver diseases using the Boosted C5.0
classification and adaptive heuristic search algorithm. Rather
than using evolutionary algorithms, the authors employed an
adaptive heuristic search algorithm to produce rules for
prediction. These rules were optimized within the given
model, which was implemented in matplotlib. The
experimental outcomes indicated that the accuracy of the
boosted C5.0 classifier was nearly 82%, while the accuracy
of the proposed ensemble model was around 93%. These
findings showcased the enhanced predictive capabilities of
the optimized model for diagnosing liver diseases.

In 2018, Mohaimenul et al. focused on selecting
prognostic factors to predict fatty liver disease disorder. They
employed various data mining techniques, including random
forest, support Vector Machine (SVM), Artificial Neural
Network — (ANN), —and  Logistic Regression (LR).
Their approach involved seven steps, which incorporated
variable selection and tenfold cross-validation. to
systematically evaluate variables. Data preprocessing,
including imputation and normalization, was performed to
obtain a quality database. The model was created and
confirmed in Weka, with logistic regression providing the
best prediction results for fatty liver disease, achieving an
precision of around 76.30%.

In 2019, Masaya et al introduced a novel predictive
model based on gradient boosting. (GB) for the evaluation of
hepatoma. This study utilized evaluation blood test scores
from the hepatic panel. With optimal hyperparameters, the
anticipating precision of gradient boosting in the
identification of HCC was established with an accuracy of
approximately 87%.

In 2020, Somaya and colleagues created a prediction
model based on alternating decision Trees (AD Tree), which
is a type of decision tree learning method that blends boosting
and decision tree algorithms. This model was designed for
HCV antibody-related HCC and achieved a remarkable
predictive accuracy of 95.6%. Experimental results further
highlighted the statistical associations of ALP, albumin, and
total bilirubin from the LFT with the presence of HCC.

impressive

B. Literature Survey for Prevalence of Abnormal Liver
Function

From earlier investigations, it is apparent that diabetes exerts
a noteworthy influence on the liver, and there is a well-
established link between the activation of diabetes and liver
fermentation. In many cases, liver enzymes exhibit
irregularities in people with diabetes, signifying signs of
damage to liver cells. Recent scholarly articles have delved

into and validated this correlation, affirming the association
between diabetes and the functioning of the liver..

Back in 2014, Philip and colleagues contended that
liver enzymes can function as indicators for assessing
diabetes. They emphasized a notable elevation in the
performance of AST, ALT, and GGT in datasets of individuals
with diabetes, which are associated with insulin resistance
and, as a result, the development of type 2 diabetes. The
research investigated the connection between blood glucose
levels and liver function ferment using Spearman's correlation
computations, exposing a significant surge in ALT, AST, and
GGT concentrations in patients with type 2 diabetes.

In 2016, Kaustubh and colleagues set out to
determine the presence of simultaneous irregularities in liver
enzymes among the diabetic community in Shillong,
Meghalaya. They investigated the link between fasting serum
sugar levels and various factors in liver function. Test (LFT)
panel, including total bilirubin, AST, ALT, ALP, and
albumin, using a multiple linear regression analysis. The
findings revealed that almost 71.25% of patient records
displayed irregular test values in at least one parameter of the
LFT. ALT and ALP were raised at 46.8% and 48.5% of
instances, respectively. Additionally, serum ALP exhibited a
favorable connection with fasting sugar levels in all male and
female patient databases.

In 2018, Ghimire and colleagues examined
irregularities in liver function indicators and blood sugar
levels within the diabetic community in Nepal. They
diagnosed diabetes mellitus using fasting blood sugar and
HbAlc tests. The study, which was analyzed using SPSS
version 20.0 revealed elevated levels of ALT in 57% of cases,
AST in 46% of cases, and ALP among diabetic patients.
However, the levels of total protein, albumin, and the A/G
ratio were significantly lower in the diabetic patient group.
Furthermore, a notable positive relationship was observed
between HbAlc levels and chronic variations in
transaminases. Selection: Highlight all author and affiliation
lines.

In 2019, Aditi and colleagues discovered higher
levels of AST/SGOT, ALT/SGPT, ALP, and Bilirubin in a
dataset of individuals with type 2 diabetes from North India,
observed in frequencies of 59.3%, 52.6%, 42.1%, and 31.5%,
respectively. The research also indicated a frequency of
73.6% displaying reduced albumin levels in type 2 diabetes.
Moreover, the study unveiled a notable relationship between
ALP concentration and levels of fasting blood sugar.
Deletion: Delete the author and affiliation lines for the extra
authors.

In a separate investigation carried out in 2019,
Getnet Teshome and colleagues employeda method
involving systematic random sampling, binary logistic
regression, and bivariate correlation to explore liver function
assessments (LFTs), lipid profiles, and fasting blood sugar
in order to gauge the occurrence of unusual LFTs among type
2 diabetes mellitus patients. The Results demonstrated that
ALT was the most commonly heightened liver ferment
among individuals with diabetes, with 33.3% of the diabetic
subjects displaying one or more irregularities in their liver
evaluation outcomes.

In the year 2020, Alampally and their team
undertook a research endeavour to explore the prevalence of
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liver function issues in people with diabetes. The study
underscored a connection between serum liver indicators,
which encompassed AST, ALT, ALP, total bilirubin, and
total proteins, and the random blood sugar levels in
individuals with diabetes. Significantly, heightened ALT
levels represented the most frequently detected irregularity.

IV. LITERATURE SURVEY FOR PREVALENCE OF ABNORMAL
LIVER FUNCTION

Tab 3 offers a summary of the relative effectiveness of
various machine learning methods in identifying and
forecasting chronic liver disease. It's based on their individual
accuracy levels. Figure 1 visually presents these accuracy
figures for the diverse machine learning algorithms discussed
in this paper. These algorithms are designed for the purpose
of diagnosing and predicting liver conditions, using data
derived from the relevant blood tests in LFT, which are highly
responsive to liver-related issues.

V. DISCUSSION

Machine learning methods have outperformed conventional
analytical models thanks to their capacity to deliver enhanced
results and efficiently manage Qualitative data, data gaps, and
extensive datasets. A key focus for researchers engaged in the
creation of detection and forecasting models is precision, a
factor significantly affected by the selection of research
methodologies and methods. This research presents an
extensive examination of recent studies related to the
identification and prognosis of liver disorders, employing a
variety of data mining and machine learning methodologies
and algorithms.

The study indicates that diverse experimental
software tools, such as Weka, MATLAB, and Scikit-Learn,
have been utilized for disease prediction, employing various
datasets related to liver disorders. These datasets consist of
complete or partial liver function panel measurements,
alongside additional clinical, demographic, and diagnostic
biochemical characteristics. The survey underscores that
ensemble algorithms such as CMAC, RBF, PSO-LS-SVM,
and AD Tree excel in predicting and identifying liver diseases,
surpassing basic classifiers like PNN and logistic regression.
The study also underscores the prominent role of artificial
neural networks, which have gained widespread acceptance
and demonstrated their capacity to deliver highly accurate
outcomes.

The study underscores that there is no single
algorithm capable of predicting or detecting all types of
diseases. Instead, a combination of different techniques to
form hybrid models or ensembles holds promise in efficiently
diagnosing various liver diseases. Additionally, the type of
dataset and preprocessing techniques applied are critical
factors in achieving accurate prediction results. High-quality
data, with a minimal number of impactful predictive attributes
obtained through proper feature selection methods, can
support clinicians in making effective diagnoses, preventive
measures, and treatment decisions, ultimately alleviating the
global burden of liver diseases.

Furthermore, this review draws attention to the
association between diabetes mellitus and liver function
abnormalities. It demonstrates that diabetes can lead to liver

function impairment, primarily by elevating ALT, AST, and
GGT levels in the blood, thus establishing a solid
pathological link between liver health and diabetes.

VI. CONCLUSION

A crucial focus in the realm of research involves categorizing
medical data to ensure precise diagnoses. Hybrid models can
undergo further enhancements to elevate the accuracy of liver
disease prognosis and bolster clinical decision-making. To
fulfill this objective, there is an urgent requirement to
incorporate additional deep neural network algorithms into
liver function test datasets and contrast their outcomes with
conventional methods. The central goal of this comparative
analysis is to investigate the potential for enhancing disease
prediction precision.

A pivotal element that researchers need to tackle is
the creation of techniques capable of autonomously refreshing
trained models as fresh data becomes accessible. These
adaptive models would prove indispensable in upholding the
timeliness and precision of disease prognosis systems.

Researchers also emphasize the bidirectional
relationship between liver problems and diabetes. The
disruption of liver enzymes or liver function tests (LFTs) can
serve as predictive indicators for diabetes. Further
investigations are required to assess the predictive
effectiveness of liver enzymes for diabetes using utilize
machine learning methods to corroborate these results.

This assessment highlights the significance of
overseeing liver performance in diabetes patients. It offers a
compelling rationale for healthcare providers to give more
diligent consideration to hepatic irregularities in those with
diabetes, aiding in the prompt recognition of preventative and
treatment approaches to alleviate the worldwide impact of
liver and diabetes ailments
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