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ABSTRACT 

A major worldwide neurodegenerative disease Alzheimer's disease (AD) is distinguished by its 
intricate pathophysiology and poor response to treatment. The effectiveness of conventional 
biomarkers and medication targets (Aβ, tau) as well as symptomatic therapies (cholinesterase 
inhibitors memantine) has been modest. This paper examines the ways in which artificial intelligence 
specifically machine learning and deep learning has transformed drug development, biomarker 
identification and AD diagnosis. AI has made it possible for early detection, risk stratification and 
precision therapy by combining multi-modal data (neuroimaging, genomes, proteomics and electronic 
health records). We showcase the most advanced techniques including CNNs, RNNs, Transformers, 
GNNs and knowledge graphs and we talk about how AI-driven drug screening and repurposing 
pipelines (like sildenafil for possible AD therapy) speed up the discovery process. In order to improve 
precision care in AD we also look at methodological issues, gaps in clinical validation and suggest an 
integrated AI framework. 
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1. INTRODUCTION

Alzheimer's disease being a progressive neurodegenerative disorder and the prime cause of
dementia is going to affect 139 million people by 2050 and this is going to put down a tremendous 
load on the global health-care set-up. The characteristics of this disease are amyloid-beta plaques 
deposition, tau-protein tangles and decline in cognitive functioning. It varies tremendously in its 
clinical course and so is a major problem in early diagnosis and subsequent treatment. Traditional 
methods are very invasive and expensive and they most of the time cannot detect the disease at its 
early-stage. Artificial Intelligence can be used with Machine Learning and Deep Learning techniques 
enabling the analysis of complex data such as neuroimaging, genetic profiles and clinical records. From 
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