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Abstract— Artificial intelligence (AI) in healthcare has 

revolutionized conventional approaches and sparked 

important breakthroughs in patient care and medication 

development. This overview examines the various ways 

AI is affecting important fields, stressing both its 

revolutionary potential and related difficulties. AI in 

drug development speeds up the discovery process, 

improves the accuracy of safety and efficacy predictions, 

and streamlines clinical trial designs. The study of large 

datasets is made possible by AI-driven technologies like 

machine learning (ML) algorithms and deep learning 

models, which result in the discovery of new therapeutic 

targets and individualised treatment plans. AI improves 

patient outcomes and accessibility to healthcare services 

by increasing diagnostic accuracy, enabling predictive 

analytics for disease management, and supporting 

telemedicine and remote monitoring. The review 

critically looks at the implementation, ethical, and 

regulatory issues that come with integrating AI in 

healthcare, despite the encouraging developments. This 

study attempts to give an elaborate guide for future 

research and policymaking in smart healthcare by 

offering a thorough overview of AI's present and 

potential contributions. 

 

Index Terms— Artificial Intelligence, Machine Learning, 

Disease Identification, Healthcare, Diagnosis, 

Treatment, Medical Imaging, Drug Discovery, 

Challenges. 

 

I. INTRODUCTION 

 

1.1 Over the past ten years, the extensive usage of 

artificial intelligence (AI) technology has significantly 

changed the healthcare sector. The massive volume of 

data produced in the sector and AI's capacity to filter 

and analyze it in ways that are beyond human skills 

have been the driving forces behind this shift. [1] 

 

1.2 A number of variables are driving the use of AI in 

healthcare. First, traditional healthcare practices now 

face both opportunities and challenges as a result of 

the exponential growth of healthcare data, which 

includes genomic data,medical imaging, electronic 

health records, and real-time patient monitoring. With 

its sophisticated machine learning algorithms and 

other tools, artificial intelligence (AI) has become a 

potent way to extract insightful information from this 

massive amount of data, facilitating improved 

decision-making and precision medicine. 

Second,healthcare providers are under pressure to 

adopt new technologies due to the growing desire for 

more economical and efficient healthcare systems. AI 

has the potential to increase operational efficiency and 

save healthcare costs by streamlining administrative 

procedures, allocating resources optimally, and 

lowering medical errors. [2] 
 

1.3 Since Christopher Strachey created the first AI 

software in 1951, AI has changed. AI was still in its 

infancy and mostly a subject of scholarly study at the 

time. John McCarthy first used the phrase "Artificial 

Intelligence" at the Dartmouth Conference in 1956. 

The era of modern AI began with this incident. AI 

research concentrated on rule-based and expert 

systems in the 1960s and 1970s. Nevertheless, this 

strategy was constrained by the requirement for 

additional data and processing power. [3]. 

Artificial intelligence (AI)-powered machine learning 

models can be trained using genomic data to enhance 

treatment response and prognosis forecasts. They will 

also be better at lowering the number of people needed 

for clinical trials and saving money. [4]. 

Medical diagnostics has minimal data privacy 

requirements, and these requirements can be shared 

enabling the creation of publicly available tools for 

diagnosing uncommon illnesses and ailments. Many 

people think AI is essential in many different 

industries. AI is used in medicine to solve complicated 

issues when diagnosis and expert decision-making are 

integrated in fields like radiology and pathology, 
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where conclusions are based on texts, sounds, or 

images. [5]. 
 

1.4 Deep learning models, which automatically learn 

attributes and diagnose diseases, are very helpful for 

analyzing radiological pictures of various body areas. 

One of the main drivers of AI research is the creation 

of decision support systems to aid in radiology. [6] 

There are opportunities and obstacles for researchers, 

and the benefits of applying AI in the healthcare 

industry are well acknowledged. AI techniques have 

demonstrated a great deal of promise to advance 

healthcare in a variety of domains, including the 

planning of therapies for mental and chronic illnesses, 

disease modeling and prediction, and the battle against 

rare diseases. [7] 

 

 
Fig.1- Evolution of AI. 

 

II. WHAT IS ARTIFICIAL INTELLIGENCE 

 

2.1 The development of computer systems that are 

capable of carrying out activities that often call for 

human intelligence is known as artificial intelligence, 

or AI. These tasks include things like pattern 

recognition, problem solving, decision making, 

language comprehension, experience-based learning, 

and even human interaction.Without being 

specifically programmed for each activity, artificial 

intelligence (AI) allows robots to mimic cognitive 

processes and modify their behaviour based on the 

data they process. The area of artificial intelligence 

(AI) is broad and includes many different elements 

that collaborate to produce intelligent systems. These 

are some essential components of AI: 
 

2.2 Machine learning (ML) 

A branch of artificial intelligence (AI) known as 

machine learning (ML) deals with models that may be 

taught to make judgements or predictions without 

needing to be specially coded for every situation. 

Supervised learning, one of the most popular machine 

learning paradigms, is teaching a model to link a 

certain input to a particular output. In contrast, 

unsupervised learning seeks to infer a function that can 

characterise hidden data structures that are only 

defined by input information.The life sciences have 

extensively experimented with a number of machine 

learning (ML) models, including support vector 

machines, random forests, and artificial neural 

networks (NNs).16 These days, the media frequently 

uses the term "deep learning" for some machine 

learning models, whereas the specialised literature 

uses other names, including "deep feedforward neural 

networks" or "deep convolutional neural networks. 

[8]. 

Deep learning (DL) is a subset of machine learning 

(ML) that has applications in many different fields. [9] 

In reality, DL is an algorithm that gives machine 

learning the ability to make judgements. It uses basic 

modules that are modelled after the structure and 

operation of the human brain and performs a number 

of operations using parameters that have been learnt 

from vast amounts of labelled data. [10] 

Certain types of data or tasks may make different deep 

learning models more effective. [11] 

Deep feedforward neural networks can be used to 

simulate complex interactions because of its 

straightforward three-layer architecture (input, hidden, 
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and output), which is distinguished by the lack of 

cycles and an almost infinite number of units. [12] 

Another well-liked DL model that is helpful, 

particularly for time series predictions, is the recurrent 

neural network (RNN), which can identify patterns 

and trends in sequential data. [13] 

The transformer has been used in document sound and 

language modelling, as well as in serving models for 

question-and-answer platforms. It functions similarly 

to an RNN model but lacks limiting constraints that 

restrict information transmission in time or space. [14] 

 

III. Deep learning (DL) 

 

3.1 By analysing a large-scale, high-dimensional 

feature set using various degrees of flexible, deep, 

multilayer structures with numerous easily adjustable 

parameters, deep learning a branch of artificial 

intelligence offers a reliable and effective method for 

modelling and approximating complex data. [15] 

Unlike analogical models that rely on sophisticated 

linear algebra, deep learning's structure enables the 

development of end-to-end systems that can learn 

from vast amounts of raw data. [16] 
 

3.2 Deep learning therefore has enormous potential to 

transform the study of bioinformatics and medical 

imaging data for both basic research and clinical 

diagnosis. The objective is to gradually decrease 

human labour and discontent with limited AI 

realisation by developing autonomous, dependable, 

and interpretable assistant tools. [17] 

The high cost of labelled data, low cost of high-

throughput data, and correspondingly variable quality 

of molecular bio-profiling results, as well as intrinsic 

sample variability in human subjects and ethical 

limitations of animal studies, make deep learning 

difficult to apply in biomedicine, despite its success in 

other domains. [18] 

For instance, semantic mismatch increases the 

likelihood of false positives and false negatives when 

complex annotations from several pathophysiological 

processes gathered at various spatial locations and 

temporal stages are included in medical imaging data. 

Experiments are burdened by several variables from 

various animal cohorts or subjects. [19] 

3.3 Confounding effects from both the among-subject 

and within-subject cycles of numerous observations 

can cause inherent distribution shift issues in 

circumstances arising from biological events. These 

difficulties force the creators of deep learning 

techniques to concentrate not only on fresh, well-

produced, interpretable models from multiple angles, 

but also on strong, transparent, and adaptive models 

with adjustable parameters for personalised adaptation 

and model calibration using cutting-edge theoretical 

viewpoints. [20] 

 

VI. NEURAL NETWORKS (NNS) 

 

4.1 The most significant modelling tool in 

contemporary artificial intelligence is the neural 

network (NN). It is made up of countless neuron-like 

units. Every unit has the ability to provide output 

through a function after receiving input. A weighted 

total of the signals received by every unit in the 

preceding layer is fed into each unit. [21] 
 

4.2 Following the multiplication of each input by a 

weight suggested by the algorithm, the weighted sum 

is fed into an algorithm-proposed nonlinear 

transformation or activation function. A generic 

decision-making system that can simulate extremely 

complex patterns with an arbitrary degree of 

complexity can be created because to the nonlinearity 

the neurone model introduces. [22] 

It is regarded as the most practical instrument for 

resolving issues with machine learning. The approach 

is helpful for time-series modelling, image and data 

compression, prediction, classification, and other 

tasks. It can automatically identify intricate patterns in 

unprocessed data. [23]  
 

4.3 The identification, prediction, diagnosis, 

treatment, creation of medical devices and 

medications, clinic planning, and other aspects of the 

healthcare industry depend on the extraction of such 

valuable patterns. Additionally, bioinformatics, 

clinical data analysis, and health informatics all make 

substantial use of Nonmachine learning that uses NNs 

for clinical decision-making in the pharmaceutical 

business can help avoid package and prescribing 

errors. For the effective diagnosis and prognosis of 

various illnesses, brain-computer interfaces, blood 

analysis, endoscopies, skin, heart and lung tones, etc., 

[24] 

NNs have the ability to learn about the medications 

used by certain patients. E-prescribing was 

meticulously implemented and enhanced to guarantee 
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the provision of appropriate and essential treatment for 

patients in need of both acute and long-term care to 

sustain their existence. Furthermore, during outbreaks 

like health emergencies, which could happen at a 

record rate, neural learning will efficiently and 

crucially deliver healthcare solutions and classify 

health data that addresses common disease kinds. [25] 

 

V. NATURAL LANGUAGE PROCESSING (NLP) 

 

5.1 A subfield of artificial intelligence called natural 

language processing (NLP) aims to teach machines to 

comprehend, interpret, and process human languages. 

The nexus between NLP and AI can be especially 

useful in the context of personalized medicine. [26] 

By combining insights into clinical data, patient 

clusters can be created based on socioeconomic 

parameters, age, geographic location, and economic 

position. [27] 
 

5.2 Another example of an NLP application proposes 

considering text-based EHR data, such as pathology 

results, imaging test reports, nurse notes with medical 

care information, or lifestyle descriptions from 

physicians or psychologists, in addition to descriptions 

of disease genomics. [28] 

The development and application of tools and 

procedures for analysing clinical notes in order to 

uncover new information about patients, illnesses, or 

therapies is known as knowledge discovery in clinical 

notes. [29] 

 

5.3 Getting scientific information is essential for 

creating care plans that are appropriate for each 

patient. Businesses must develop strong, effective 

NLP techniques in order to fulfil big data's promise of 

providing insight from unstructured EHR data. [30] 

The development of EHRs has given us the 

opportunity to finally extract useful information from 

extensive clinical records. The popularity of EHRs and 

the growing quantity and consistency of patient 

encounter records have made it possible to conduct 

numerous studies, develop methods and concepts, and 

create several beneficial applications by employing 

clinical notes as study topics. Sharing resources and 

data availability could revolutionise patient care in the 

future. [31][32] 

 

 

 
Fig.2 - Relationship Diagram of AI, Machine Learning and Deep Learning 

VI. ARTIFICIAL INTELLIGENCE IN 

DIAGNOSTIC IMAGING 

 

6.1 The use of artificial intelligence (AI) in diagnostic 

imaging is among the most important advancements in 

healthcare. The primary way AI is used in diagnostic 
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imaging which includes devices like X-rays, CT scans, 

MRIs, and ultrasounds is by applying machine 

learning algorithms, particularly deep learning, to 

analyse medical pictures. AI's use in this area is 

transforming picture analysis and interpretation, 

which will ultimately enhance patient outcomes by 

accelerating diagnosis and increasing accuracy. [33] 
 

6.2 The ability of artificial intelligence (AI) to improve 

accuracy and consistency in diagnostic imaging is one 

of its primary advantages. Despite their great 

competence, human radiologists can become fatigued, 

interpret data inconsistently, and miss minor illness 

indications, particularly under stressful conditions. 

Contrarily, AI systems are unaffected by these 

problems and are able to reliably analyse photos with 

a high level of precision, ensuring that even the 

slightest anomalies are found. For instance, studies 

have demonstrated that AI algorithms can diagnose 

diseases like lung cancer, breast cancer, and diabetic 

retinopathy with an accuracy that is on par with or 

even better than radiologists. Additionally, AI can 

expedite diagnosis. [34]. 
 

6.3 Triage is an important area of diagnostic imaging 

where AI is being used. Imaging examinations can be 

prioritised using AI algorithms according to the 

possibility of serious results. AI can, for instance, scan 

incoming radiological images in a busy hospital 

setting and identify those that exhibit symptoms of 

serious illnesses like aortic dissection or cerebral 

haemorrhage, guaranteeing that a radiologist reviews 

these cases as soon as possible. This triage feature aids 

in workload management and guarantees that patients 

with urgent requirements are attended to promptly. AI 

is advancing disease classification and quantification 

in addition to detection. Artificial intelligence (AI) 

systems can measure the size, shape, and growth of 

tumours over time, giving doctors important 

information for monitoring and treatment planning. 

[35]. 

By evaluating coronary artery images, artificial 

intelligence (AI) is being utilised in cardiology to 

determine the degree of atherosclerosis and support 

the selection of therapies like stenting or bypass 

surgery. But there are several difficulties in 

incorporating AI into diagnostic imaging. The "black 

box" aspect of some AI systems, especially deep 

learning models, is one of the main issues. These 

models frequently function in opaque ways, which 

makes it challenging to comprehend how they reach 

particular conclusions. Adoption may be hampered by 

this lack of interpretability since medical personnel are 

reluctant to use instruments they do not completely 

comprehend, particularly in crucial domains like 

diagnosis. In order to foster confidence among 

healthcare providers, efforts are being made to create 

more explainable AI systems that offer insights into 

their decision-making procedures. Furthermore, data 

security and privacy must be carefully considered 

when implementing AI in diagnostic imaging. 

Because AI systems need a lot of patient data to work 

well, there are worries about how sensitive health data 

will be protected. In order to preserve patient privacy 

and trust, it is crucial that AI systems adhere to laws 

like GDPR in Europe and HIPAA in the US.[36] 

 

6.4 Furthermore, integrating AI into current 

workflows is essential to its effectiveness in diagnostic 

imaging. AI should be viewed as a tool that augments 

radiologists' skills rather than as a replacement for 

them. To guarantee that AI technologies are easy to 

use, enhance radiologists' workflow, and offer useful 

insights, successful integration necessitates 

cooperation between AI developers and medical 

specialists. By increasing accuracy, expediting the 

diagnostic procedure, and boosting overall healthcare 

delivery efficiency, artificial intelligence is 

revolutionising diagnostic imaging. The advantages of 

AI in this industry are significant, despite the obstacles 

that must be overcome.[37]  
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Fig.3 - AI in Cardiovascular Imaging Techniques. 

 

VII. FUTURE DIRECTIONS 

 

1. New developments and trends in AI for medical: 

7.1 The management and provision of healthcare 

could be significantly altered by AI trends and 

advancements. AI-powered predictive analytics 

enables the analysis of massive databases to forecast 

disease outbreaks and personal health risks, enabling 

early intervention. 
 

7.2 Artificial intelligence has emerged as a 

transformative technology in the healthcare industry 

that can speed up medical operations, enhance clinical 

decision-making, and improve patient outcomes.46 

Numerous studies show how AI is being applied in 

healthcare in a variety of ways, from improving 

disease detection and medicine development to 

automating administrative tasks and improving patient 

monitoring. [38] 

 

2.Prospective directions for further study and 

advancement  

The exponential growth in the availability of large, 

complex healthcare datasets and the notable 

advancements in machine learning algorithms and 

computing power that have made it simpler to develop 

AI systems that are more accurate and efficient are just 

two of the key factors that have contributed to the rapid 

advancements in AI-driven healthcare. [39] 

Since AI can aid in image processing and facilitate 

more accurate and efficient diagnosis, its application 

to digital pathology is a promising area for further 

research and development. [40] 

Following the COVID-19 epidemic, healthcare 

institutions have increasingly turned to AI-powered 

solutions to manage the surge in demand for medical 

services, monitor patient health, and enable remote 

care delivery. This has expedited the deployment of 

this revolutionary technology even more. [41] 

If the discipline is to continue to flourish and become 

extensively employed, healthcare professionals, tech 

experts, and legislators must work together to resolve 

the ethical, legal, and integrative challenges associated 

with the use of AI in healthcare. [42] 

 

3.Future prospects for intelligent healthcare 

The integration of cutting-edge technology, such as 

artificial intelligence, is the basis of the future vision 

for smart healthcare. This will improve patient care, 

streamline clinical procedures, and boost healthcare 

outcomes. [43] 

AI is anticipated to have a major beneficial influence 

on predictive analytics, allowing for the early 

identification of diseases and the creation of 

individualised treatment regimens based on individual 

health and genetic information. [44] 

Medical imaging advancements like AI-powered 

diagnostic tools could increase the precision and speed 

of disease detection, especially in the early stages of 

conditions like cancer. [45] 

AI-powered telehealth is expanding access to 

healthcare services, especially in underserved and 

rural areas, enabling more patients to receive timely, 

high-quality care. AI-enhanced electronic health 

records are also improving clinical workflows and 

decision-making processes, which reduce 

administrative burdens and allow medical staff to 

focus more on patient care. [46] 

The ongoing development and use of these AI-

powered solutions holds great potential to transform 

healthcare delivery and make it more efficient, 

individualised, and affordable. [47] 
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VIII. CONCLUSION 

 

8.1 Numerous facets of healthcare could be 

revolutionised by AI developments, opening the door 

to a more individualised, accurate, predictive, and 

portable future.It is uncertain whether new 

technologies will be adopted gradually or drastically, 

but given their effect and the digital revolution they 

bring, health systems must think carefully about how 

best to adjust to the shifting environment.  The NHS 

believes that the use of these technologies could free 

up time for healthcare professionals to focus on what 

matters to their patients. In the future, they could use a 

globally democratized collection of data assets that 

include the "highest levels of human knowledge" to 

"work at the limits of science" and provide a common 

high standard of care, wherever, whenever, and by 

whomever it is provided. AI has the potential to be a 

vital instrument for enhancing health equity globally. 

 

8.2 While the past decade has focused on the 

digitisation of health records for efficiency (and, in 

certain healthcare systems, billing and 

reimbursement), the next decade will focus on the 

insights and benefits society can derive from these 

digital assets, how they can be used to improve clinical 

outcomes with AI's help, and the subsequent 

development of new data assets and tools.It is evident 

that the intersection of technology and medical 

practice is at a turning point, and while there are many 

opportunities, there are also significant obstacles that 

must be addressed in terms of the real world and the 

scope of implementing such innovation. Expanding 

translational research in the area of AI applications in 

healthcare will be essential to realising this goal.  In 

addition, we must invest in the upskilling of future 

leaders and the healthcare workforce so they can be 

digitally savvy and recognise the possibilities of an 

AI-augmented healthcare system rather than be scared 

of it. 
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