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Abstract: Huntington’s disease (HD) is one of the rare neurodegenerative diseases caused because of
genetic mutation of the Huntington gene and also characterized by progressive motor dysfunction, cognitive
impairment, and psychiatric symptoms. Since no cure is possible and only symptomatic therapy is available,
early detection and individualized therapy are guaranteed for effective disease treatment. Artificial
intelligence has emerged as a transformative tool in healthcare, revolutionizing many aspects of medical
practice and research, enabling the detection, monitoring and treatment of Huntington's disease.
Additionally, this paper serves as a valuable resource for researchers in the field of machine learning and
neurodegenerative disease detection, as well as healthcare professionals.
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L. INTRODUCTION

In 1872 George Huntington wrote an account of hereditary chorea, which is now known as Huntington's disease (HD).
Huntington’s disease is a profoundly impactful neurodegenerative disorder [1] that not only affects individuals but also
casts a long shadow over their families [2]. The gravity of HD has sparked growing concern among the medical and
research communities worldwide, triggering multifaceted efforts to not only unravel its etiological and
pathophysiological intricacies but also to pioneer advancements in its early detection and management [3]. Research in
other neurodegenerative diseases such as Alzheimer’s [4,5,6] and Parkinson’s [7] has similarly aimed to decode their
intricate mechanisms, leading to strides in understanding their pathology and paving the way for potential treatment
breakthroughs.

HD is one of the most common diseases with severe symptoms that affect people of all ages and gradually lead to
severe disability. The genetic basis of this disorder has been elucidated and known for several decades, and
recent studies have shown promising mechanisms to reverse symptoms of HD (8). In addition, HD can be considered as
a neurodegenerative disease model to study other cases with common symptoms, and knowledge about other
diseases can be useful in the diagnosis and treatment of HD. This paper represents the pioneering effort to
comprehensively compare the effectiveness of Al powered approaches for HD diagnosis.

Artificial Intelligence:

Al is classified into two main branches: virtual and physical The physical branch of Al comprises medical devices and
robots that assist in complex surgeries and healthcare delivery. The virtual branch majorly consists of machine learning
(ML) and deep learning (DL). ML is further classified into 3 types: (1) Unsupervised learning (2) Supervised learning
and (3) Reinforcement learning. [9,10]. ML is a learning and predictive technique that finds a meaningful pattern in
each set of data with little human interference. However, a part of ML is dependent on human knowledge for the
selection of features in data, multitasking, and transferring knowledge [11]. The major difference between the three
subclasses of ML is the data interpretation method.
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Al Methodologies in Huntington’s disease studies

HD includes characteristic symptoms such as psychiatric decline, cognitive impairment, and movement disorders like
chorea (involuntary and jerky movements), motor in coordination, and bradykinesia [12]. Detection or diagnosis of HD
at an early stage is difficult and mostly the symptoms are considered the normal symptoms of aging and dismissed.
Since artificial intelligence consists of ML as virtual branch , it has merged as valuable tools in the diagnosis and
assessment of Huntington’s disease.

These techniques utilize various algorithms and computational approaches to analyze complex data sets, offering
clinicians and researchers new insights into the disease [13]. One of the primary applications of machine learning in HD
diagnosis is the identification of biomarkers and patterns within medical images, such as magnetic resonance imaging
(MRI) and functional MRI (fMRI) [14].

Machine learning algorithms can use genetic information and other important factors to predict a person's likelihood of
developing HD, aiding in early detection and counseling. Early diagnosis and counseling can be achieved by machine
learning algorithms that consider genetic information and other important factors, such as the likelihood of a person
developing HD.

Machine learning techniques are advancing the field of HD diagnosis by facilitating the extraction of valuable insights
from clinical and genetic data, ultimately leading to earlier detection and improved management of this devastating
neurodegenerative disorder. The various machine learning techniques that involved in predicting the HD risk
assessment, namely Naive Bayes , Decision Tree, etc.

The role of Al and numerical simulations in neurodegenerative diseases is multifaceted and holds significant promise
for improving our understanding, diagnosis, treatment, and management of these complex conditions. Al algorithms
can analyze diverse data sources, such as genetic information, neuro imaging scans, and clinical assessments, to identify
early biomarkers and patterns indicative of neurodegenerative diseases.

Machine learning, which aims at developing algorithms to discover repetitions or trends in present data and form new
prediction data, the repetitive motor, historical patterns, and other features of HD could be used to predict the disease. It
can also classify HD from other neurodegenerative disorders and provide information on the progression of the disease,
as well as measure the effectiveness of the drug thereby confirming medication adherence. This could only be done by
computational statistics and mathematical optimization [15].

I1I. CONCLUSION
The incorporation of Al in the field of HD is an enticing and transformational strategy to address the difficulties of this
neurodegenerative disorder. Significant progress has been made in understanding HD, enabling early identification, and
data analysis.Al provide the doctor's judgements more precision and legitimacy, so both of us can cooperate to produce
the intended results. For HD, switching from traditional to computerized methods is encouraging and will improve
patient treatment.
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