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Abstract— The use of artificial intelligence (AI) in healthcare has revolutionized 

the field. The rapid progress in AI has resulted in the development of diagnostic, 

therapeutic, and intervention-based applications in the medical industry. 

Currently, there is a significant gap between AI-based research publications and 

their use in clinical anesthesia, which requires attention and resolution. AI 

technologies have made significant progress in recent years and are now widely 

used in several aspects of our everyday existence. Various endeavors are now 

underway in the healthcare sector to incorporate AI technology into practical 

medicinal interventions. Due to the rapid advancements in machine learning 

(ML) algorithms and enhancements in hardware capabilities, AI technology is 

anticipated to have a significant impact on efficiently processing and using vast 

quantities of health and medical data. Nevertheless, AI technology has distinct 

attributes that set it apart from current healthcare technologies. There are many 

aspects in the existing health care system that need to be improved in order to 

enhance the use of AI in health care. Furthermore, there is a limited acceptance 

of AI in the healthcare field among both medical professionals and the general 

public. Additionally, there are several worries around the safety and 

dependability of AI technology deployments. Hence, the purpose of this study is to 

provide the present state of research and implementation of AI technology in the 

field of healthcare and analyze the unresolved challenges. This research is 

conducted via a comprehensive literature review that explores the function of AI 

in the field of healthcare. This research offers valuable insights into the primary 

uses of AI in addressing particular difficulties in the construction industry. It also 

outlines the steps necessary to achieve the clear benefits associated with AI in 

healthcare. 

 

I. INTRODUCTION 

Artificial intelligence (AI) refers to the expansive notion 

of computers that are specifically engineered to 

comprehend and execute tasks independently in an 

intelligent way. Initial endeavors in medical automation 

depended on manually designed algorithms that were 

based on inflexible principles, resulting in their inability 

to handle intricate clinical scenarios.  The current 

healthcare industry is facing a significant shortage of 

human resources, which presents an opportune situation 

for using technology to address this issue. This may begin 

with the implementation of telemedicine and digital 

health platforms, and eventually advance to the 

integration of artificial intelligence [1]. 

The healthcare sector is now undergoing a significant 

change. The revolution is caused by the increasing overall 
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expense of healthcare and the growing shortage of 

healthcare professionals. Consequently, the healthcare 

sector is seeking to adopt novel information technology-

driven solutions and procedures that may reduce expenses 

and address these increasing challenges. Healthcare 

systems globally have significant challenges, such as 

limited accessibility, exorbitant expenses, inefficiency, 

and an aging population. Pandemics such as the 

coronavirus (COVID-19) place a burden on healthcare 

systems, leading to shortages of protective equipment, 

inadequate or inaccurate diagnostic tests, overwhelmed 

doctors, and limited information sharing, among other 

consequences [2-3]. Significantly, a healthcare disaster 

such as COVID-19 or the emergence of the human 

immunodeficiency virus (HIV) in the 1980s reveals the 

harsh truth about the deficiencies in our healthcare 

systems. As the healthcare crises worsen existing 

challenges, we have the opportunity to transform and 

implement systems of care and backoffice health systems 

to address issues such as: unequal access to healthcare, 

insufficient availability of on-demand healthcare services, 

exorbitant charges, and a lack of transparency in pricing 

[4]. The adoption of technological innovations is 

occurring at a gradual pace. Burnout among healthcare 

practitioners is caused by doctors' inability to stay 

updated with the newest advancements in medicine owing 

to the overwhelming volume of material that has to be 

absorbed [53]. 

The ongoing advancements in AI technology are 

anticipated to revolutionize the future of healthcare. 

Machine learning (ML) is a branch of AI that focuses on 

the development of computer algorithms capable of 

improving themselves via experience using mathematical 

methods [6-11]. Deep learning (DL) is a kind of machine 

learning that involves using artificial neural networks to 

interpret input data, simulating the neurons in the human 

brain [12]. The rapid proliferation of digital data, coupled 

with advancements in computing power driven by 

innovations in hardware technologies like graphics 

processing units, and the swift progress in ML algorithms, 

particularly those based on deep learning, are profoundly 

impacting the healthcare industry. Many medical 

publications have published a large number of papers that 

analyze extensive health data using ML technologies to 

diagnose and treat patients [13-14]. Moreover, several 

research have shown that the use of artificial intelligence 

in the field of healthcare yields superior outcomes in 

comparison to the current technology. Several studies 

involve utilizing AI technology to analyze medical 

images, distinguishing between images and utilizing them 

for treatments. Additionally, these studies aim to forecast 

the progression of diseases using diverse medical and 

healthcare data, create medical devices that aid in 

treatment decision-making and diagnosis, and secure 

medical data through encryption [15-21]. 

Moreover, several endeavors have been undertaken to 

create and market medical gadgets that use AI. Not only 

are major medical device manufacturers like General 

Electric, Siemens, and Phillips involved in the field, but 

also prominent global information technology companies 

such as Samsung, Google, Apple, Microsoft, and 

Amazon, as well as several competitive startups, have 

made notable research advancements in utilizing AI in 

healthcare. Building upon these scientific 

accomplishments, the firms are striving to build tangible 

commercial successes. In addition, the industry and 

medical field's endeavors are playing a significant role in 

the effective authorization of AI-based medical devices 

by regulatory organizations. In 2017, the Food and Drug 

Administration (FDA) in the United States granted 

approval for the use of medical devices based on AI. 

Similarly, in Korea, the Ministry of Food and Drug Safety 

has been granting approval for the usage of AI-based 

medical devices since 2018. 

Nevertheless, there are lingering apprehensions 

surrounding AI-driven medical technology due to the 

stark differences between AI-based healthcare 

technologies and conventional healthcare technologies. 

Consequently, the use of AI in real clinical treatments 

remains restricted, as seen by low adoption rates [22-23]. 

In order to successfully adopt and use AI technology in 

real medical settings and provide valuable results to 

healthcare stakeholders, such as physicians and patients, it 

is crucial to tackle a range of problems. This paper 

explores the present state of domestic and international AI 

technology in health care and addresses the unresolved 

challenges that must be overcome for the successful use 

of AI in the health care sector [24]. 

 

Fig.1. Historical journey of AI 
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Despite advancements in AI and ML technology, there 

are still barriers hindering their full integration into 

healthcare systems. These challenges include issues 

related to the lack of openness in algorithms, concerns 

about data privacy, and the presence of biases in AI 

models. The integration of AI technologies into the 

existing medical infrastructure is a significant hurdle for 

the healthcare industry, impeding widespread adoption. 

The absence of adequate regulation to ensure ethical and 

unbiased artificially intelligent applications poses a threat 

to patient safety and equitable healthcare delivery. In 

order to properly use the transformative capabilities of 

these procedures, it is crucial to concentrate on 

strengthening overall healthcare results via the 

customization of treatment programs and the 

improvement of diagnostic accuracy. To address these 

intricate anxieties, it is imperative to conduct a thorough 

examination of the current applications of AI in 

healthcare. This examination should include an analysis 

of the challenges and ethical considerations associated 

with these applications. Such an analysis is crucial in 

order to establish a clear path for future research and 

development endeavors that aim to overcome these issues 

[25]. 

The primary objective of this systematic literature review 

is to comprehensively assess the current state of AI 

applications in cutting-edge healthcare. This will be 

achieved by emphasizing the most significant 

advancements, evaluating their practical benefits and 

limitations, and examining the ethical and legal 

challenges associated with the implementation of these 

technologies. To provide readers a comprehensive 

understanding of how artificial intelligence and machine 

learning are used in healthcare, they are employed across 

several sectors such as diagnostics, tailored medication, 

predictive data analytics, and administrative operations. 

This study contradicts the growing body of evidence from 

diverse studies. These evaluations discuss the legal and 

ethical frameworks around AI systems, emphasizing the 

need of ensuring that these systems are fair, unbiased, and 

easily accessible. The objective is to provide practical 

insights and suggestions for healthcare professionals, 

authorities, and scholars to promote the appropriate 

integration of AI technologies, improving patient 

outcomes and promoting the overall quality of healthcare 

facilities. 

 

II. THE ERA OF HEALTHCARE 

INNOVATION 

The influence of big data and machine learning is 

pervasive in several domains of contemporary society, 

including entertainment, commerce, and healthcare. 

Netflix has knowledge of individuals' preferred films and 

series, Amazon possesses knowledge of individuals' 

preferred things for purchase, including the time and 

location of such purchases, and Google possesses 

knowledge of the symptoms and medical issues 

individuals are looking for. The abundance of data may 

be used for intricate personal profiling, offering valuable 

insights into behavior and enabling precise targeting [26]. 

Additionally, it has the potential to forecast healthcare 

trends. There is a strong belief that the use of AI may lead 

to significant advancements in all aspects of healthcare, 

ranging from diagnosis to treatment. There is already 

substantial evidence indicating that AI algorithms are 

achieving comparable or superior performance to humans 

in different tasks, such as analyzing medical images or 

correlating symptoms and biomarkers from electronic 

medical records (EMRs) to determine the nature and 

prognosis of diseases [27]. There is a growing demand for 

healthcare services worldwide, and many nations are 

facing a lack of healthcare practitioners, particularly 

doctors.  

Healthcare facilities are grappling with the challenge of 

keeping pace with the rapid advancements in technology 

and meeting the heightened expectations of patients. 

These expectations are influenced by the high standards 

set by consumer goods such as those offered by Amazon 

and Apple [28]. The progress in wireless technology and 

smartphones has created possibilities for on-demand 

healthcare services via health monitoring applications and 

search platforms. It has also facilitated a novel method of 

healthcare delivery, allowing remote interactions that are 

accessible at any location and time. These services are 

beneficial for locations with limited access to healthcare 

and a shortage of experts. They assist to save expenses 

and minimize the risk of unwanted exposure to infectious 

diseases at the clinic. Telehealth technology is applicable 

in emerging nations with increasing healthcare systems 

and the ability to create healthcare infrastructure to match 

current demands [29]. Although the principle is 

understandable, these solutions still need significant 

independent validation to demonstrate patient safety and 

effectiveness. 

The healthcare industry is becoming aware of the 

significance of AI-driven technologies in the 

advancement of healthcare technology. AI is thought to 

have the potential to enhance all aspects of healthcare 

operations and delivery. For example, the financial 

benefits that AI may provide to the healthcare system are 

a significant motivator for adopting AI applications. AI 

applications are projected to reduce yearly US healthcare 

expenses by USD 150 billion in 2026. A significant 
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portion of these cost savings arise from shifting the 

healthcare paradigm from a responsive to a proactive 

strategy, emphasizing health maintenance rather than 

illness treatment. This is anticipated to lead to a reduction 

in hospitalizations, a decrease in medical visits, and a 

decrease in treatments. AI technology will play a crucial 

role in assisting individuals in maintaining good health 

via ongoing monitoring and guidance. It will also 

facilitate earlier detection of medical conditions, 

personalized treatment plans, and more effective post-

treatment monitoring. [30].  

Significant technical advancements have occurred in the 

area of AI and data science during the last decade. While 

research in AI has been conducted for many years across 

several fields, the present surge of AI excitement 

distinguishes itself from prior instances. The rapid 

development of AI tools and technologies in healthcare 

has been made possible by the right mix of faster 

computer processing speed, extensive data gathering 

libraries, and a plentiful supply of AI expertise [31]. This 

will result in a significant change in the degree of AI 

technology and its acceptance and influence on society. 

 

III. AI: KEY PRINCIPLES, 

COMPONENTS, ETHICS, TYPES AND 

SUBFIELDS 

3.1 Key principles of AI 

The key principles collectively enable AI to mimic 

aspects of human intelligence and perform complex tasks. 

The key principles of AI include: 

Learning: AI systems learn from data through algorithms. 

ML (a subset of AI) allows models to improve over time 

by identifying patterns in data [7-11]. 

Reasoning: AI systems use logical reasoning to make 

decisions and solve problems, often simulating human 

cognitive processes. This can involve rule-based or 

probabilistic approaches. 

Perception: AI systems interpret inputs from the 

environment, such as images, sounds, or text, through 

sensors or data, enabling the machine to understand and 

interact with the world. 

Planning: AI systems can plan actions or sequences of 

decisions to achieve specific goals. This often involves 

optimization and predicting outcomes based on certain 

variables. 

Natural Language Processing (NLP): AI can understand, 

interpret, and generate human language, allowing for 

communication between humans and machines. 

Autonomy: AI systems can perform tasks without human 

intervention, making decisions based on data and learned 

behavior. 

3.2 Components of AI 

The components work together to enable AI systems to 

perform a wide variety of tasks that require human-like 

intelligence [42]. The various components of AI are: 

ML: A subset of AI, ML involves training models to 

recognize patterns and make decisions or predictions 

based on data. Techniques like supervised, unsupervised, 

and reinforcement learning fall under this category. 

DL: A specialized type of ML that uses neural networks 

with multiple layers (deep neural networks) to model 

complex patterns in large datasets. It's particularly 

effective for tasks like image recognition, speech 

processing, and natural language understanding. 

NLP: NLP enables AI to understand, interpret, and 

generate human language. It's used in applications like 

chatbots, language translation, and text analysis. 

Computer Vision: AI systems use computer vision to 

analyze and interpret visual data (images or videos), 

allowing for object detection, image classification, facial 

recognition, and more. 

Robotics: AI in robotics involves creating machines that 

can interact with their physical environment, perform 

tasks autonomously, and improve through learning. This 

includes navigation, object manipulation, and interaction 

with humans. 

Expert Systems: These are AI programs that mimic human 

decision-making by using a predefined set of rules to 

analyze data and make recommendations. They're used in 

areas like medical diagnosis and troubleshooting. 

Speech Recognition: AI systems convert spoken language 

into text and vice versa, allowing machines to understand 

and generate human speech, enabling applications like 

virtual assistants and voice control. 

Knowledge Representation: AI models the world and 

stores information in a way that machines can understand, 

allowing for reasoning and decision-making. This is 

crucial for AI systems to interpret complex relationships 

and draw inferences. 

3.3 Types of AI 

The types of AI represent different stages and capabilities 

of AI, ranging from task-specific systems (Narrow AI) to 

potentially self-conscious systems (Self-aware AI) in the 

future [43]. The various types of AI can be broadly 

categorized into the following: 
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Narrow AI (Weak AI): Narrow AI is designed to perform 

a specific task or a set of tasks. It operates under 

predefined rules or is trained on specific datasets to excel 

in that domain. Virtual assistants (e.g., Siri, Alexa), 

recommendation systems, and image recognition 

software. It cannot perform tasks outside its domain or 

learn beyond its initial scope. 

General AI (Strong AI): General AI refers to systems that 

possess the ability to understand, learn, and apply 

intelligence across various domains, just like human 

cognition. This level of AI is theoretical and hasn't been 

achieved yet. It would be capable of performing any 

intellectual task that a human can, from creative thinking 

to problem-solving. 

Superintelligent AI: It surpasses human intelligence in all 

aspects, including creativity, problem-solving, and 

emotional intelligence. Currently speculative and not yet 

realized. It could outperform humans in all cognitive 

tasks, potentially making decisions beyond human 

comprehension. 

Reactive AI: This type of AI operates purely on present 

inputs and doesn’t store any past information to improve 

over time. It reacts to specific stimuli. Chess-playing AI 

(like Deep Blue) that only considers the current board 

configuration. Lacks memory and cannot learn from past 

experiences. 

Limited Memory AI: Limited memory AI can make 

decisions based on past experiences by storing and using 

data for a short period. Self-driving cars that monitor road 

conditions and adapt based on recent data. It can improve 

performance by learning from historical data but has a 

limited capacity to store long-term knowledge. 

Theory of Mind AI: This is an advanced type of AI that 

could understand emotions, beliefs, intentions, and 

thoughts, simulating human-like interactions and 

empathy. Hypothetical and under development in 

advanced research areas. It would interact with humans in 

a social and emotionally intelligent way. 

Self-aware AI: The most advanced form of AI, where 

machines possess self-consciousness, awareness, and 

intelligence similar to humans. Currently non-existent and 

largely hypothetical. It would have its own identity and 

the ability to make decisions based on self-awareness. 

3.4 Subfields of AI 

Each of these subfields contributes unique methods and 

applications to AI, driving the development of intelligent 

systems across various industries [44]. The various 

subfields of AI are given in Table 1.  

Table 1. Subfields of AI 

Fields Definition Applications Techniques 

ML 

ML focuses on creating algorithms that enable 

systems to learn from data and improve 

performance over time without explicit 

programming . 

Spam filtering, 

recommendation 

engines, fraud 

detection. 

Supervised learning, 

unsupervised learning, and 

reinforcement learning 

Computer Vision 

This subfield focuses on enabling machines to 

interpret and make sense of visual information 

from the world, such as images or videos. 

Facial recognition, 

object detection, 

medical image analysis. 

Image processing, feature 

extraction, neural 

networks. 

Robotics 

 

Robotics involves the design and development 

of robots capable of performing tasks 

autonomously or semi-autonomously. 

Manufacturing 

automation, healthcare 

robots, drones. 

Motion planning, 

manipulation, sensor 

fusion, and control 

systems. 

NLP 
NLP enables machines to understand, 

interpret, and generate human language. 

Chatbots, language 

translation, sentiment 

analysis. 

Speech recognition, text 

generation, language 

translation. 

Expert Systems 

 

Expert systems are AI programs that mimic 

human decision-making in specific domains by 

applying predefined rules and knowledge 

bases. 

Medical diagnosis, 

technical support, 

troubleshooting 

systems. 

 

Knowledge base, inference 

engine, and user interface. 

Reinforcement 

Learning 
A type of machine learning where agents learn 

by interacting with their environment to 

Game playing (e.g., 

AlphaGo), autonomous 

Exploration, exploitation, 

rewards, and penalties. 
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 maximize cumulative rewards. vehicles, robotics. 

Fuzzy Logic 

Fuzzy logic deals with reasoning that allows 

for approximate rather than fixed, binary 

answers, useful in decision-making processes. 

Climate control 

systems, image 

processing, decision 

support systems. 

Handling uncertainty and 

imprecision in data. 

Neural Networks 

Neural networks are inspired by the structure 

of the human brain, consisting of 

interconnected nodes (neurons) that process 

information in layers. 

Image and speech 

recognition, language 

modeling, deep 

learning. 

Convolutional Neural 

Networks (CNNs), 

Recurrent Neural Networks 

(RNNs). 

Genetic 

Algorithms 

 

A type of optimization algorithm inspired by 

the process of natural selection, used to solve 

problems by evolving solutions over time. 

Optimization problems, 

automated design, 

scheduling. 

Selection, mutation, 

crossover, and evolution. 

Knowledge 

Representation 

and Reasoning 

(KR&R) 

KR&R focuses on how AI systems store and 

apply knowledge to reason and solve complex 

problems. 

Semantic web, expert 

systems, intelligent 

agents. 

Ontologies, logic 

programming, frames, and 

semantic networks. 

Speech and Audio 

Processing 

This subfield deals with the recognition, 

processing, and generation of speech and audio 

signals. 

Voice assistants, 

speech-to-text systems, 

audio classification. 

Speech synthesis, speech 

recognition, sound event 

detection 

 

3.5 Ethics of AI 

The ethics of AI focus on addressing the potential risks, 

challenges, and moral considerations associated with the 

development and deployment of AI technologies. Some of 

the key ethical principles in AI are stated in Table 2. These 

ethical principles are essential for guiding the responsible 

and beneficial development of AI, ensuring that it serves 

society while minimizing risks and harm [45]. 

Table 2. Key Ethical Principles in AI 

Parameter Definition Challenges Goal 

Fairness and Non-

Discrimination 

AI systems should treat all 

individuals and groups fairly, 

without bias or discrimination 

based on factors like race, 

gender, or socio-economic 

status. 

Bias in training data can result 

in unfair outcomes, such as 

biased hiring algorithms or 

discriminatory predictive 

policing. 

Ensure equitable treatment 

and outcomes for all 

individuals by addressing 

biases in AI models and 

decision-making processes. 

Transparency and 

Explainability 

AI systems should be 

transparent in how decisions 

are made, and the reasoning 

behind those decisions should 

be explainable to users and 

stakeholders. 

Complex models like deep 

learning can be difficult to 

interpret, making it hard to 

understand how decisions are 

reached. 

Provide clear, 

understandable 

explanations for AI 

decisions to increase trust 

and accountability. 

Accountability 

Developers and users of AI 

should be held accountable for 

the outcomes of AI systems, 

particularly in cases where 

decisions have significant 

consequences. 

Identifying responsibility when 

an AI system causes harm or 

makes incorrect decisions can 

be difficult, especially in 

autonomous systems. 

Establish clear guidelines 

for responsibility, liability, 

and oversight of AI 

systems. 

Privacy and Data 

Protection 

AI systems should respect 

individuals' privacy and protect 

sensitive personal data from 

AI often relies on large 

datasets that can include 

personal information, raising 

Implement strong data 

protection measures and 

ensure that data collection 
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misuse or unauthorized access. concerns about data security 

and surveillance. 

and use comply with 

privacy laws and 

regulations (e.g., GDPR). 

Safety and Security 

 

AI systems should be designed 

to operate safely, minimizing 

risks to humans and other 

systems, and protecting against 

malicious attacks. 

Autonomous systems, like 

self-driving cars or drones, 

could malfunction or be 

exploited by bad actors, 

causing harm or disruption. 

Ensure robust testing, 

safety mechanisms, and 

security protocols to 

prevent accidents and 

malicious misuse of AI 

technologies. 

Human Control and 

Autonomy 

AI should enhance human 

decision-making and respect 

human autonomy rather than 

replacing or undermining it. 

The increasing autonomy of AI 

systems, especially in areas 

like warfare (autonomous 

weapons) or healthcare, raises 

concerns about loss of human 

control. 

Keep humans "in the loop" 

for critical decisions and 

ensure AI complements 

rather than diminishes 

human judgment. 

Beneficence and Non-

Maleficence 

AI should be used for the 

benefit of humanity and should 

avoid causing harm or 

exploitation to individuals, 

communities, or the 

environment. 

AI has the potential to be used 

in harmful ways, such as mass 

surveillance, misinformation, 

or reinforcing harmful societal 

structures. 

Ensure that AI is 

developed and used with 

the intention of improving 

societal well-being and 

minimizing harm. 

Environmental Impact 

The development and 

deployment of AI systems 

should take into account their 

environmental footprint, 

including energy consumption 

and resource use. 

Large AI models and data 

centers consume significant 

amounts of energy, 

contributing to environmental 

degradation and carbon 

emissions. 

Promote sustainable AI 

practices by optimizing 

energy efficiency and 

minimizing resource 

consumption. 

Inclusivity and 

Accessibility 

AI technologies should be 

designed to be accessible to all, 

including marginalized or 

underserved populations, 

ensuring that the benefits of AI 

are shared broadly. 

Some AI technologies may be 

inaccessible to certain groups 

due to high costs, technical 

barriers, or lack of inclusivity 

in design. 

Make AI systems more 

inclusive and accessible by 

considering diverse user 

needs and ensuring equal 

access. 

Long-Term Societal 

Impact 

Consideration of the long-term 

consequences of AI on society, 

including its potential impact 

on employment, the economy, 

and societal structures. 

AI could lead to job 

displacement, exacerbate 

inequalities, or disrupt social 

and economic systems. 

Plan for responsible AI 

development that balances 

innovation with societal 

stability and ensures that 

technological progress 

benefits all sectors of 

society. 

 

IV. ROLE OF AI IN HEALTHCARE 

AI plays a transformative role in healthcare by enhancing 

the efficiency, accuracy, and personalization of medical 

services. AI is revolutionizing healthcare by improving 

diagnostic accuracy, personalizing treatments, and 

enhancing the efficiency of healthcare delivery systems, 

ultimately improving patient care and outcomes [46].  

Medical Diagnosis: AI helps in analyzing medical images 

(e.g., X-rays, MRIs, CT scans) for early detection of 

diseases such as cancer, cardiovascular issues, and 

neurological conditions. AI-driven diagnostic tools can 

detect patterns that might be missed by human doctors, 

leading to earlier and more accurate diagnoses. 
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Fig.2. Applications of AI in healthcare  

 

Predictive Analytics: AI algorithms can predict patient 

outcomes, disease progression, and potential health risks 

by analyzing historical data. Predictive analytics help in 

proactive healthcare, enabling doctors to intervene early 

and improve patient outcomes. 

Personalized Treatment:AI supports personalized 

medicine by analyzing genetic data, patient history, and 

real-time health data to recommend tailored treatment 

plans. AI systems can suggest the most effective 

treatments based on a patient's unique genetic makeup and 

health profile. 

Drug Discovery and Development: AI accelerates drug 

discovery by analyzing large datasets to identify potential 

drug candidates, reducing the time and cost of drug 

development. It can simulate how new drugs will interact 

with biological systems, speeding up preclinical testing. 

Virtual Health Assistants: AI-powered chatbots and virtual 

health assistants can provide basic healthcare advice, 

schedule appointments, and answer patient questions. 

These tools enhance patient engagement and reduce the 

workload of healthcare professionals. 

Robotic Surgery: AI enables robotic-assisted surgeries that 

are more precise and less invasive, reducing recovery 

times and improving patient outcomes. AI-driven robots 

can assist surgeons in complex procedures, enhancing 

accuracy and reducing human error. 

Administrative Automation: AI automates administrative 

tasks such as medical record management, billing, and 

appointment scheduling, improving operational efficiency 

in healthcare institutions. This allows healthcare providers 

to focus more on patient care and less on paperwork. 

 Telemedicine: AI enhances telemedicine by enabling 

remote diagnostics, real-time monitoring, and virtual 

consultations. AI-powered tools can analyze patient data 

from wearables and other devices, enabling continuous 

care from a distance. 

4.1 AI in Medical Diagnosis 

AI is playing a pivotal role in transforming medical 

diagnosis by enhancing speed, accuracy, and the ability to 

process vast amounts of medical data. AI is becoming a 

valuable tool in medical diagnosis by enhancing accuracy, 

speed, and accessibility, ultimately improving patient care 

and health outcomes across various medical fields [47].   

4.1.1. Medical Imaging and Radiology: 

AI is widely used in analyzing medical images like X-rays, 

MRIs, CT scans, and ultrasounds to detect abnormalities 

and diseases such as cancer, fractures, and organ damage. 

It helps radiologists in: 

Disease Detection: AI algorithms can detect early signs of 

diseases like cancer (e.g., breast cancer or lung cancer) by 

identifying patterns and abnormalities that may be difficult 

to detect with the naked eye. 

Image Segmentation: AI can precisely segment images, 

isolating areas of concern, such as tumors, lesions, or 

tissues, enabling detailed analysis and diagnosis. 

Reduced Human Error: By assisting radiologists, AI 

reduces the chances of misdiagnosis and improves 

diagnostic accuracy. 

Example: Google's DeepMind developed an AI system that 

can detect over 50 types of eye diseases by analyzing 3D 

retinal scans. 

4.1.2. Pathology and Histology: 

AI is revolutionizing pathology by analyzing tissue 

samples, blood smears, and other biological samples under 

microscopes, detecting diseases at the cellular level. Key 

areas include: 

Cancer Diagnosis: AI can analyze biopsy results and 

identify cancerous cells, providing faster and more 

accurate diagnoses for conditions like skin cancer, breast 

cancer, and prostate cancer. 

Digital Pathology: AI-powered digital pathology platforms 

scan and analyze slides, helping pathologists review 

results more quickly and accurately. 

Example: AI algorithms have been developed that analyze 

digitized pathology slides for identifying breast cancer 

metastases with high precision. 

4.1.3. Cardiology: 

AI is applied in cardiology to assess heart health and detect 

cardiovascular diseases early: 
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ECG Interpretation: AI systems can interpret 

electrocardiograms (ECGs) to identify irregular heart 

rhythms, arrhythmias, and other cardiac conditions more 

quickly than traditional methods. 

Heart Disease Prediction: AI-based tools use patient data 

(e.g., blood pressure, cholesterol levels, and family 

history) to predict the likelihood of heart attacks, strokes, 

and other cardiovascular events. 

Cardiac Imaging: AI enhances the analysis of 

echocardiograms and other heart imaging techniques, 

providing detailed assessments of heart function. 

Example: An AI-based system developed by Stanford 

researchers can diagnose arrhythmias more accurately than 

experienced cardiologists by analyzing ECG readings. 

4.1.4. Dermatology: 

AI is used in dermatology to diagnose skin conditions by 

analyzing images of the skin, helping in the detection of: 

Skin Cancer: AI algorithms can analyze skin lesions and 

moles to identify melanoma and other types of skin cancer. 

Skin Conditions: AI helps dermatologists diagnose other 

skin conditions like eczema, psoriasis, and acne based on 

patient images and data. 

Example: The SkinVision app uses AI to assess the risk of 

skin cancer by analyzing images of moles or skin lesions 

captured by the user’s smartphone. 

4.1.5. Genomics and Precision Medicine: 

AI aids in diagnosing genetic disorders by analyzing 

genetic sequences and mutations: 

Genome Sequencing: AI algorithms can process large 

amounts of genomic data to identify mutations or genetic 

markers associated with hereditary diseases. 

Precision Medicine: AI helps in identifying the right 

treatments based on a patient’s genetic profile, leading to 

more personalized and effective medical interventions. 

Example: AI-driven platforms like IBM Watson for 

Genomics analyze patient genetic data to recommend 

targeted therapies for cancer treatment based on specific 

genetic mutations. 

4.1.6. Neurology and Mental Health: 

AI is assisting in the diagnosis of neurological and mental 

health conditions through advanced data analysis: 

Brain Imaging Analysis: AI systems can analyze MRI and 

CT scans to detect early signs of neurological diseases like 

Alzheimer's, Parkinson’s, or multiple sclerosis. 

Mental Health Screening: AI tools can analyze speech 

patterns, facial expressions, and patient-reported data to 

screen for conditions such as depression, anxiety, and 

schizophrenia. 

Example: AI models trained on brain scans can predict the 

onset of Alzheimer’s disease years before symptoms 

appear, enabling early interventions. 

4.1.7. Lab Testing and Diagnostics: 

AI can be used to assist in lab testing and clinical 

diagnostics by analyzing blood samples, urine tests, and 

other laboratory results to detect diseases: 

Blood Test Analysis: AI tools can quickly analyze blood 

samples for abnormalities like infections, anemia, or 

metabolic disorders. 

Diagnostic Automation: AI systems automate the analysis 

of common lab tests, providing faster results and reducing 

the workload of lab technicians. 

Example: AI has been integrated into laboratory 

information systems (LIS) to flag abnormal test results for 

conditions such as diabetes or infections, speeding up 

diagnosis and treatment. 

4.1.8. AI in Electronic Health Records (EHR): 

AI can analyze patient data from EHRs to aid in 

diagnostics: 

Pattern Recognition: AI can recognize patterns in medical 

records that might indicate undiagnosed conditions or 

complications. 

Predictive Analytics: AI can predict the likelihood of 

future health events (e.g., disease progression or hospital 

readmission) based on historical patient data. 

Example: AI systems integrated into EHRs can alert 

doctors to potential diagnoses or missed conditions by 

analyzing patient histories and symptoms. 

4.1.9. Infectious Disease Diagnosis: 

AI plays a role in diagnosing infectious diseases by 

analyzing symptoms, medical data, and epidemiological 

information: 

Pandemic Detection: AI can track and predict the spread 

of infectious diseases, such as COVID-19, by analyzing 

global health data. 

Diagnostic Tools: AI-driven diagnostic platforms use 

symptoms and other patient data to rapidly identify 

infections like malaria, tuberculosis, or flu. 

Example: AI tools like BlueDot use machine learning to 

track and predict outbreaks of infectious diseases by 

analyzing global datasets, helping healthcare systems 

respond more quickly. 
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4.1.10 Benefits of AI in Medical Diagnosis 

Speed and Efficiency: AI can analyze medical data much 

faster than humans, allowing for quicker diagnoses and 

treatments. 

Accuracy: AI reduces human errors and can detect subtle 

patterns in data that might be missed by clinicians. 

Scalability: AI systems can process large amounts of data, 

making it easier to handle an increasing volume of 

diagnostic information, especially in overburdened 

healthcare systems. 

Early Detection: AI’s ability to identify diseases in early 

stages leads to better prognosis and outcomes for patients. 

4.1.11 Challenges and Considerations 

Data Privacy: Protecting patient data is crucial, as AI 

relies on large datasets that contain sensitive medical 

information. 

Bias: AI models may inherit biases from the data they are 

trained on, which can lead to inaccurate diagnoses for 

underrepresented groups. 

Interpretability: Many AI models, especially deep learning 

models, are "black boxes," meaning their decision-making 

process can be difficult to interpret, making it harder for 

doctors to trust AI-generated diagnoses. 

 

Fig.2. AI in Medical Diagnosis 

 

4.2 AI in Drug Discovery and Development 

AI is revolutionizing drug discovery and development by 

accelerating processes, improving accuracy, and reducing 

costs. AI transforms drug discovery by streamlining 

research, enhancing design, and optimizing clinical trials, 

making the development of safer, more effective drugs 

faster and more affordable.  

4.2.1. Target Identification 

AI can analyze vast biological data to identify potential 

drug targets (proteins, genes) involved in diseases. 

Techniques like ML and DL help in pattern recognition 

from genomic, proteomic, and clinical data, identifying 

novel targets for drug development. 

4.2.2. Drug Design 

Molecular modeling: AI predicts the structure and 

behavior of molecules, enabling the design of new 

compounds. Algorithms like GANs and RNNs can 

generate novel drug molecules with desired properties. 

Virtual screening: AI tools rapidly screen millions of 

chemical compounds to find those that are most likely to 

interact with specific targets, reducing the need for costly 

lab experiments. 

4.2.3. Drug Repurposing 

AI examines existing drugs for new therapeutic uses by 

analyzing biomedical literature, patient records, and 

databases to find drugs that may be effective for conditions 

other than their original purpose. This can speed up drug 

development by bypassing early-stage research. 

 

Fig.3. Ways in which AI transforms Drug discovery 

 

4.2.4. Clinical Trials 

AI optimizes clinical trial design by analyzing patient data 

to identify optimal participants, improving patient 

stratification, and predicting outcomes. AI can also 

monitor patient responses and adapt trials in real-time, 

enhancing efficacy and reducing costs. 

4.2.5. Predicting Drug Toxicity and Side Effects 

By leveraging large datasets, AI models predict potential 

side effects and toxicity of drug candidates before clinical 

trials. Machine learning algorithms analyze biological and 

chemical data to anticipate how a drug might interact with 

the body, improving safety and success rates. 
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4.2.6. Precision Medicine 

AI aids in personalizing drug therapies by analyzing 

genetic, lifestyle, and environmental data. By predicting 

which treatments will work best for individual patients, AI 

enables more effective, tailored treatments, improving 

patient outcomes. 

4.2.7 Benefits 

Speed: AI accelerates drug discovery timelines by 

automating laborious processes. 

Cost Reduction: AI decreases the need for physical 

experimentation, reducing R&D expenses. 

Improved Success Rates: AI-driven insights increase the 

likelihood of finding effective drugs by optimizing 

decision-making and reducing human error. 

4.3 AI in Clinical Trails 

AI is increasingly being used to enhance the efficiency, 

accuracy, and success of clinical trials, which are critical 

in the drug development process. AI is transforming 

clinical trials by improving patient selection, real-time 

monitoring, adaptive trial designs, and data analysis, 

leading to faster, safer, and more successful trials.  

4.3.1 Patient Recruitment and Selection 

AI-powered algorithms analyze EHRs, genetic data, and 

patient history to identify individuals who meet the 

specific inclusion and exclusion criteria for a clinical trial. 

This reduces the time spent on recruitment and ensures 

more suitable participants are selected, which improves 

trial outcomes. AI can also predict patient eligibility based 

on historical trial data, helping match patients to the right 

trials faster, even across different geographic locations. 

4.3.2. Patient Stratification and Personalization 

AI can stratify patients based on genetic, clinical, or 

behavioral data to ensure that trials have more 

homogenous participant groups. This enhances the 

accuracy of trial results and can even personalize treatment 

within the trial, leading to more precise and targeted 

therapies. 

4.3.3. Designing Adaptive Trials 

Adaptive clinical trials modify the course of the trial based 

on interim results (e.g., patient responses or biomarker 

data). AI models can monitor ongoing results and make 

adjustments in real-time, such as changing dosages or the 

number of participants, to increase the likelihood of 

success. This reduces costs and time, while improving 

safety, by ensuring the trial remains relevant and effective 

as new data emerges. 

 

 

4.3.4. Monitoring Patient Data in Real-Time 

AI tools continuously analyze patient data during the trial, 

monitoring vital signs, biomarkers, and other health 

metrics. Machine learning algorithms detect patterns that 

may indicate adverse events or deviations from the 

expected outcomes. This allows for early detection of 

potential issues, such as drug toxicity, and can lead to 

timely intervention, which increases patient safety and trial 

success. 

4.3.5. Predicting Clinical Trial Outcomes 

AI models can predict the success of a clinical trial by 

analyzing historical data from past trials, including patient 

demographics, drug interactions, and trial methodologies. 

By simulating possible outcomes, AI helps optimize trial 

design and decision-making, potentially reducing trial 

failures. 

4.3.6. NLP for Trial Data Management 

NLP, a subset of AI, is used to process and analyze 

unstructured data (e.g., physician notes, patient surveys). 

This helps extract meaningful insights from a large amount 

of textual data generated during trials, leading to more 

comprehensive and accurate reporting of outcomes. 

4.3.7. Automating Data Management 

Clinical trials generate massive amounts of data from 

various sources (lab reports, patient devices, surveys). AI 

automates data cleaning, aggregation, and validation, 

ensuring that the information is accurate and ready for 

analysis. This accelerates the time to insights and ensures 

better decision-making. 

4.3.8. Optimizing Clinical Trial Design 

AI helps design trials by determining the most effective 

sample sizes, identifying the best control and test groups, 

and selecting optimal endpoints. It also predicts the most 

suitable trial locations based on population demographics 

and historical performance data, which can reduce 

logistical challenges. 

4.3.9. Post-Trial Analysis 

After a trial concludes, AI is used to analyze the outcomes 

more deeply. By comparing trial results to preclinical data 

and patient responses, AI can find patterns or new insights 

that may not have been evident during the trial, potentially 

leading to new applications for the drug or further research 

directions. 

4.3.10 Benefits of AI in Clinical Trials 

Speed: AI accelerates the time to complete trials by 

optimizing processes like recruitment and data 

management. 
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Cost-Reduction: By improving patient matching, reducing 

trial failures, and managing data efficiently, AI reduces 

overall trial costs. 

Increased Accuracy: AI provides better data analysis, 

reducing human error, and ensuring that trial designs and 

outcomes are more accurate. 

Safety: Real-time monitoring through AI enables quicker 

identification of adverse events, ensuring higher patient 

safety. 

Enhanced Success Rates: By predicting trial outcomes and 

continuously adapting trial parameters, AI helps in 

increasing the chances of trial success. 

4.4 AI in Patient Care 

AI is revolutionizing patient care by improving 

diagnostics, personalizing treatments, streamlining 

operations, and enhancing patient outcomes. AI in patient 

care enhances diagnostic accuracy, enables personalized 

treatments, supports chronic disease management, and 

improves operational efficiency, ultimately leading to 

better patient outcomes and reduced healthcare costs. 

4.4.1. Diagnosis and Early Detection 

Medical Imaging: AI-driven tools analyze medical images 

like X-rays, MRIs, and CT scans with high accuracy. ML 

algorithms detect abnormalities such as tumors, fractures, 

and infections earlier and more precisely than traditional 

methods. 

Predictive Analytics: AI can predict disease onset by 

analyzing patient data such as EHRs, lab results, and 

genetic information. This helps detect conditions like 

cancer, heart disease, or diabetes at an early stage, 

allowing for timely intervention. 

NLP: AI-powered NLP systems analyze physician notes, 

lab reports, and medical literature to assist in making 

faster, data-driven diagnoses. 

4.4.2. Personalized Treatment Plans 

AI tailors treatments to individual patients by analyzing 

genetic data, lifestyle factors, and clinical history. This is 

crucial in fields like precision medicine, where AI helps 

determine the most effective treatments for conditions like 

cancer or autoimmune diseases. 

Pharmacogenomics: AI uses genetic data to predict how a 

patient will respond to specific medications, helping in 

selecting drugs and dosages that will work best with 

minimal side effects. AI-based decision support systems 

assist healthcare providers in determining the optimal 

treatment course based on real-time analysis of clinical 

data and past cases. 

 

4.4.3. Virtual Health Assistants and Chatbots 

AI-powered virtual assistants and chatbots interact with 

patients through mobile apps or websites, providing real-

time answers to medical queries, scheduling appointments, 

or offering medication reminders. These tools help patients 

manage chronic conditions (e.g., diabetes, hypertension) 

by guiding them on treatment adherence and lifestyle 

modifications, thus reducing the burden on healthcare 

systems. AI assistants also help triage patients by asking 

preliminary questions, determining the urgency of care, 

and routing patients to the appropriate healthcare 

resources. 

4.4.4. Remote Monitoring and Telemedicine 

AI enables remote patient monitoring through wearable 

devices and sensors, which continuously track vital signs 

like heart rate, blood pressure, or glucose levels. These 

devices send real-time data to healthcare providers, 

enabling timely interventions without the patient needing 

to visit a clinic. Telemedicine platforms use AI to assist in 

remote consultations, providing healthcare providers with 

real-time data and diagnostic support, enabling faster and 

more accurate treatment from a distance. 

4.4.5. Clinical Decision Support 

AI helps healthcare professionals make informed decisions 

by analyzing real-time patient data, medical histories, and 

treatment guidelines. ML algorithms recommend treatment 

options, suggest diagnostic tests, and even predict patient 

outcomes. These systems reduce cognitive overload for 

clinicians and improve decision-making, leading to better 

patient outcomes and fewer medical errors. 

4.4.6. Predicting Patient Deterioration 

AI-powered systems in hospitals monitor patients and alert 

healthcare teams when signs of deterioration are detected. 

For instance, AI can predict critical conditions like sepsis, 

heart failure, or respiratory decline by analyzing vital signs 

and lab results, allowing for rapid interventions. 

4.4.7. Optimizing Hospital Operations 

AI helps hospitals manage patient flow, reduce wait times, 

and allocate resources efficiently. By analyzing patient 

records and hospital data, AI can predict which 

departments will face high patient volumes and adjust 

staffing and resources accordingly. AI also supports 

inventory management by predicting the need for medical 

supplies based on patient admissions and treatment trends. 

4.4.8. Mental Health Support 

AI tools are being used in mental health care through apps 

that provide emotional support, monitor mental health 

conditions, and track mood changes. AI-powered chatbots 

offer 24/7 mental health support, guiding patients through 

http://www.ijaers.com/


Vaigandla                                                            International Journal of Advanced Engineering Research and Science, 12(8)-2025 

www.ijaers.com                                                                                                                                                                              Page | 13  

cognitive behavioral therapy (CBT) exercises or 

mindfulness practices. AI can also analyze speech and 

behavior patterns to detect early signs of conditions like 

depression, anxiety, or schizophrenia. 

4.4.9. Chronic Disease Management 

AI supports patients with chronic conditions like diabetes, 

asthma, or hypertension by offering personalized care 

plans, tracking patient progress, and predicting potential 

complications. AI-powered apps and devices help patients 

manage their condition at home by reminding them to take 

medications, suggesting lifestyle changes, and tracking 

vital signs. 

4.4.10 Benefits of AI in Patient Care 

Improved Accuracy: AI-driven diagnostics and predictive 

tools reduce human errors, leading to more accurate 

diagnoses and personalized treatments. 

Increased Efficiency: AI automates routine tasks such as 

data entry, appointment scheduling, and patient 

monitoring, freeing up healthcare professionals to focus on 

more complex tasks. 

Better Outcomes: AI enables early detection, timely 

intervention, and personalized care, which improves 

overall patient outcomes and quality of life. 

Cost Reduction: AI reduces healthcare costs by 

streamlining operations, minimizing hospital readmissions, 

and optimizing resource use. 

4.5 AI in Robot Surgery 

AI plays a crucial role in robotic surgery by enhancing 

precision, improving outcomes, and assisting surgeons in 

complex procedures. AI in robotic surgery improves 

precision, assists in real-time decision-making, automates 

routine tasks, enhances surgical planning, and provides 

surgeons with detailed visual guidance. It reduces the 

invasiveness of surgeries, improves patient outcomes, and 

helps train surgeons more effectively, making surgery 

safer and more efficient.  

4.5.1. Enhanced Surgical Precision 

AI-powered robotic systems provide high precision and 

control during surgery. These systems assist surgeons by 

filtering out hand tremors and enabling precise 

movements, especially in delicate procedures like 

neurosurgery, cardiac surgery, and orthopedic operations. 

AI algorithms help guide robotic arms with extreme 

accuracy, reducing the risk of damage to surrounding 

tissues and organs. This level of precision is crucial in 

minimally invasive procedures, where small incisions and 

narrow working spaces are required. 

 

4.5.2. Real-Time Data Analysis and Decision Support 

AI can process and analyze real-time data from cameras, 

sensors, and other surgical tools to assist surgeons during 

operations. Machine learning algorithms help identify 

anatomical structures, spot abnormalities, and provide 

recommendations to the surgeon during the procedure. For 

example, in laparoscopic surgery, AI systems can analyze 

the visual data from the camera and highlight critical areas 

like blood vessels or tumors, reducing the risk of 

accidental damage. AI also supports augmented reality 

(AR) in surgery by overlaying 3D models of patient 

anatomy onto real-time images, helping surgeons better 

visualize internal structures during the operation. 

4.5.3. Preoperative Planning 

AI assists in preoperative planning by analyzing patient 

data such as MRI, CT scans, or X-rays to create detailed, 

personalized surgical plans. Machine learning models can 

simulate different surgical approaches and predict potential 

complications, helping surgeons choose the best strategy 

for each patient. AI systems can also generate 3D models 

of the patient’s anatomy, allowing surgeons to practice and 

plan for the surgery in advance, improving precision and 

reducing surgery time. 

4.5.4. Automation of Routine Tasks 

In robotic surgery, certain repetitive or routine tasks can be 

automated with AI. For example, stitching, suturing, and 

cutting tissues can be handled by AI-guided robotic 

systems with high accuracy. This reduces the surgeon's 

workload and improves the efficiency of the procedure. 

AI-driven automation also helps maintain consistency and 

reduces human error, particularly in complex or lengthy 

surgeries. 

4.5.5. Minimally Invasive Surgery 

AI enhances the capabilities of minimally invasive surgery 

by improving control over robotic instruments that operate 

through small incisions. AI-powered robots can 

manipulate tiny surgical instruments with great precision, 

reducing the need for large incisions, minimizing tissue 

damage, and leading to faster patient recovery. Da Vinci 

Surgical System, a widely known robotic surgery platform, 

uses AI to enhance surgeon control over surgical 

instruments, enabling minimally invasive procedures with 

fewer complications. 

4.5.6. Machine Learning for Surgical Training 

AI-powered surgical robots can be used to train surgeons 

by simulating real-life surgical scenarios. AI systems track 

the performance of trainees, analyze their movements, and 

provide feedback to improve skills and techniques. AI-

based training systems can also offer personalized learning 
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experiences, adapting to the needs and progress of each 

surgeon, and helping them improve faster. 

4.5.7. Intraoperative Guidance and Adaptation 

During surgery, AI systems continuously monitor the 

progress of the operation and provide real-time guidance to 

surgeons. If the procedure deviates from the preoperative 

plan, AI can suggest adjustments or provide warnings. AI 

also helps in identifying and correcting any surgical errors 

or complications that arise during the procedure, 

improving patient safety. 

4.5.8. Robotic-Assisted Microsurgeries 

AI-powered robotic systems excel in microsurgeries, 

which require extreme precision and steadiness. For 

instance, in ophthalmic surgeries or vascular surgeries, AI 

can guide robotic arms to make precise incisions or sutures 

that are too delicate for human hands alone. These systems 

can work at sub-millimeter precision, significantly 

improving outcomes in surgeries that demand accuracy on 

a microscopic level. 

4.5.9. Post-Surgical Data Analysis and Feedback 

After surgery, AI analyzes the procedure's outcome by 

examining postoperative data, patient recovery, and any 

complications that arise. This data is used to continuously 

refine and improve future surgical procedures, creating a 

feedback loop that enhances the robot’s capabilities over 

time. AI can also predict patient recovery times and 

potential complications, allowing healthcare providers to 

plan post-operative care more effectively. 

4.5.10 Benefits of AI in Robotic Surgery 

Improved Precision: AI-driven robots enable surgeons to 

perform highly precise movements, reducing errors and 

improving outcomes. 

Minimally Invasive: Smaller incisions, less tissue damage, 

and faster recovery times are achieved through AI-assisted 

minimally invasive techniques. 

Faster Recovery: With minimal incisions and reduced 

trauma, patients often experience faster recovery and fewer 

postoperative complications. 

Better Training: AI systems improve surgeon training by 

simulating surgical environments and providing real-time 

feedback on technique. 

Reduced Surgeon Fatigue: AI automation of routine tasks 

reduces the strain on surgeons, allowing them to focus on 

complex aspects of the surgery. 

4.6 AI in Cancer Detection and Treatment 

AI plays a transformative role in cancer detection and 

treatment by enabling early diagnosis, personalized 

therapies, and optimizing treatment outcomes. AI enhances 

cancer detection by improving early diagnosis, assists in 

personalized treatment planning, supports real-time 

decision-making during surgery and therapy, and enables 

continuous patient monitoring, ultimately improving the 

effectiveness and efficiency of cancer care.  

4.6.1. Early Detection and Diagnosis 

Medical Imaging Analysis: AI algorithms, especially deep 

learning, are used to analyze medical images such as 

mammograms, CT scans, MRIs, and histopathology slides. 

These algorithms can detect tumors, lesions, and other 

abnormalities at early stages, sometimes more accurately 

than human experts. For instance, AI can differentiate 

between benign and malignant growths based on image 

patterns. 

Screening for Multiple Cancer Types: AI tools can be 

trained to recognize signs of different cancers, such as 

breast, lung, prostate, and skin cancers. For example, AI-

based skin cancer detection systems analyze moles and 

skin lesions, while algorithms for lung cancer analyze 

chest X-rays and CT scans for nodules or other markers. 

Biomarker Identification: AI helps identify molecular 

biomarkers (proteins, genes, etc.) linked to cancer in 

patient samples, which are critical for early detection. 

Machine learning algorithms analyze genetic data and help 

identify patients at risk of cancer based on inherited 

mutations (e.g., BRCA1/BRCA2 for breast cancer). 

4.6.2. Personalized Treatment 

Precision Medicine: AI tailors cancer treatments based on 

the patient’s genetic makeup, tumor characteristics, and 

clinical data. By analyzing genomic data (DNA 

sequencing), AI identifies mutations driving cancer and 

recommends personalized therapies, such as targeted drugs 

or immunotherapies that specifically address those 

mutations. 

Predicting Treatment Response: AI models predict how a 

patient’s tumor will respond to different treatments 

(chemotherapy, radiation, immunotherapy) by analyzing 

clinical and molecular data. This ensures that patients 

receive treatments with the highest chance of success, 

reducing the trial-and-error approach to cancer therapy. 

Pharmacogenomics: AI analyzes how a patient’s genetic 

makeup will affect their response to certain cancer drugs, 

ensuring that they receive the most effective medication 

while minimizing side effects. 

4.6.3. Cancer Prognosis and Outcome Prediction 

AI helps predict the progression of cancer by analyzing 

clinical data, tumor markers, and patient history. Machine 

learning models assess factors such as tumor size, stage, 

and molecular markers to predict survival rates, recurrence 
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risks, and treatment outcomes. AI systems assist in 

identifying high-risk patients who may require more 

aggressive treatments or additional monitoring, improving 

patient management. 

4.6.4. Automated Pathology 

Histopathology Analysis: AI tools are used to automate the 

analysis of biopsy samples, identifying cancerous cells 

with high precision. These algorithms examine thousands 

of tissue samples, learning to recognize cancerous patterns 

that might be overlooked by human pathologists. 

AI-assisted Grading: For cancers like prostate or breast 

cancer, AI helps grade the severity of cancer by analyzing 

tissue samples and assigning Gleason or TNM scores, 

which guide treatment decisions. 

4.6.5. Optimizing Radiotherapy and Surgery 

Radiation Treatment Planning: AI improves radiotherapy 

by analyzing patient images to create precise radiation 

treatment plans that target cancer cells while sparing 

healthy tissues. AI algorithms calculate optimal dose 

distributions and reduce side effects. 

AI in Surgical Guidance: During cancer surgeries, AI 

helps guide surgeons by analyzing real-time imaging data 

and providing information on tumor margins, ensuring 

complete removal of cancerous tissues while minimizing 

harm to healthy tissues. 

4.6.6. Drug Discovery and Development 

AI in Cancer Drug Discovery: AI accelerates the discovery 

of new cancer drugs by analyzing molecular data, 

predicting how different compounds will interact with 

cancer cells, and simulating their effectiveness. AI models 

can also identify existing drugs that could be repurposed 

for cancer treatment (drug repurposing). 

Clinical Trial Optimization: AI optimizes the design and 

execution of clinical trials for cancer treatments. It helps 

match patients to the most suitable trials based on genetic 

profiles and clinical histories, increasing the success rate 

of trials. 

4.6.7. AI for Immunotherapy 

Predicting Response to Immunotherapy: AI analyzes a 

patient’s tumor genetics and immune profile to predict the 

likelihood of response to immunotherapies such as 

checkpoint inhibitors or CAR-T therapies. AI helps 

identify biomarkers that indicate whether a patient will 

benefit from these treatments. 

Optimizing Treatment: AI models continuously monitor a 

patient’s response to immunotherapy, suggesting 

adjustments in the treatment course based on real-time 

data, ensuring maximum effectiveness with minimal side 

effects. 

4.6.8. Patient Monitoring and Follow-up Care 

AI in Remote Monitoring: AI-driven apps and wearable 

devices help monitor cancer patients during treatment and 

recovery, tracking vital signs, symptoms, and side effects. 

These systems alert healthcare providers to any changes 

that might require intervention. 

Predicting Relapse: AI tools can predict the likelihood of 

cancer recurrence by analyzing data from follow-up 

exams, scans, and blood tests. This enables early 

intervention and close monitoring for high-risk patients. 

4.6.9 Benefits of AI in Cancer Detection and Treatment 

Increased Accuracy: AI improves the accuracy of cancer 

detection and diagnosis, reducing false positives and false 

negatives. 

Early Detection: By identifying cancers at an earlier stage, 

AI improves survival rates and outcomes. 

Personalized Treatments: AI ensures that patients receive 

the most effective and least toxic therapies tailored to their 

specific cancer. 

Cost and Time Efficiency: AI accelerates drug discovery, 

treatment planning, and diagnostics, reducing costs and 

time for both patients and healthcare systems. 

Better Patient Outcomes: AI-driven insights enable more 

effective treatments, leading to better patient outcomes, 

longer survival, and improved quality of life. 

 

V. CURRENT ISSUES OF AI IN 

HEALTHCARE 

AI has significant potential in healthcare, but there are 

several current challenges and issues that need to be 

addressed for it to be fully effective and widely adopted. 

Addressing the issues requires collaboration between 

technologists, healthcare professionals, regulatory bodies, 

and policymakers to create AI systems that are safe, 

reliable, ethical, and effective in improving patient care 

[41].  These issues can be categorized into several key 

areas are given in Table 3.  

Table 3. Current Challenges and Issues of AI Healthcare 

Issues Problem Explanation 

Data Quality and Availability 
AI models, particularly those based 

on machine learning, require large 

AI systems can only be as good as the data they 

are trained on. Inconsistent or low-quality data 
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 amounts of high-quality data to be 

effective. However, healthcare data is 

often fragmented, incomplete, and 

siloed in different systems (e.g., 

electronic health records, wearable 

devices, imaging systems). 

Furthermore, data may be noisy, 

inaccurate, or subject to bias. 

may lead to incorrect predictions or diagnoses, 

harming patient outcomes. Integrating data from 

different sources while maintaining privacy and 

quality is a significant challenge. 

Bias in AI Models 

 

AI systems may inherit biases from 

the data they are trained on, resulting 

in unequal healthcare outcomes. For 

example, if training data lacks 

diversity, AI algorithms may not 

perform well for underrepresented 

populations, leading to biased 

diagnosis and treatment 

recommendations. 

Biases in AI can manifest in many forms, such 

as racial, gender, or socioeconomic disparities in 

healthcare. These biases may result from the 

historical inequities in data collection or care 

delivery. This can reinforce health disparities 

rather than alleviate them. 

Ethical and Privacy Concerns 

 

AI systems in healthcare often handle 

sensitive patient information. 

Ensuring patient privacy while using 

AI effectively is a major challenge, 

particularly given the potential for 

data breaches or unauthorized access. 

AI models require access to personal health 

information (PHI) for training and operation. 

This raises concerns about how patient data is 

stored, processed, and shared. Misuse or 

mishandling of such data can lead to loss of 

patient trust, as well as legal and regulatory 

consequences. 

Regulatory and Legal 

Challenges 

 

Regulatory frameworks have not 

fully caught up with the rapid 

advancements in AI, leaving 

uncertainty about how AI should be 

governed in healthcare settings. Clear 

guidelines on accountability, 

transparency, and safety are still 

evolving. 

Healthcare is a highly regulated industry, but 

many AI-driven healthcare solutions are still 

unregulated or only partially regulated. This 

uncertainty affects the pace of AI adoption, as 

companies are cautious about potential liability. 

Moreover, there is often a lack of clarity on how 

to certify AI tools for clinical use. 

Integration with Existing 

Clinical Workflows 

 

Many AI tools are developed in 

isolation from healthcare 

professionals, which can make them 

difficult to integrate into existing 

clinical workflows. This can lead to 

resistance from clinicians or reduced 

effectiveness of AI in practice. 

AI systems should augment, not disrupt, the 

work of healthcare providers. However, poor 

integration can increase the workload for 

clinicians, causing frustration and reducing the 

utility of the AI system. Additionally, training 

healthcare professionals to use AI tools 

effectively is another barrier to integration. 

Trust and Adoption by 

Healthcare Professionals 

 

Healthcare professionals may be 

skeptical or mistrustful of AI due to 

its "black box" nature, where 

decision-making processes are not 

fully transparent or understandable. 

For AI to be trusted, healthcare providers need to 

understand how the AI system reaches its 

conclusions, especially in critical applications 

like diagnosis or treatment planning. Explainable 

AI (XAI) is a growing area of research aimed at 

making AI systems more transparent, but it's not 

yet widely implemented in healthcare. 

Cost and Infrastructure 

 

Implementing AI systems requires 

significant investment in 

infrastructure, including hardware, 

software, and training for personnel. 

Advanced AI models require significant 

computational resources and infrastructure, 

which can be costly to maintain. Additionally, 

hospitals and clinics may need to overhaul 
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Smaller healthcare providers, 

especially in low-resource settings, 

may find it difficult to afford and 

implement AI solutions. 

existing systems to integrate AI effectively, 

further increasing costs. The financial burden is 

especially challenging for rural or underfunded 

healthcare systems. 

Generalization and Scalability 

 

AI models that work well in one 

healthcare setting or with a specific 

patient population may not perform 

as effectively when deployed in 

different environments. 

AI models can struggle to generalize beyond the 

specific dataset they were trained on, leading to 

poor performance in new regions, hospitals, or 

patient demographics. Ensuring that AI tools are 

scalable and adaptable across different 

healthcare settings is a major technical 

challenge. 

Patient Acceptance and 

Understanding 

 

Patients may have concerns about 

AI-driven healthcare, particularly 

when it comes to automated 

decision-making in diagnosis, 

treatment, or even surgeries. They 

may fear reduced personal interaction 

with healthcare professionals. 

Patient trust in AI is crucial for its successful 

implementation in healthcare. If patients do not 

feel comfortable with AI-based 

recommendations, they may refuse treatment or 

demand more traditional care, even if AI could 

potentially provide better outcomes. AI must be 

framed as a tool to support clinicians, not replace 

them. 

Validation and Clinical Trials 

 

Many AI models are still in the 

experimental phase and lack large-

scale clinical trials that validate their 

safety and efficacy in real-world 

healthcare settings. 

Regulatory bodies and healthcare providers 

require rigorous validation of AI systems before 

they can be deployed in clinical environments. 

However, conducting clinical trials for AI 

systems can be complex, expensive, and time-

consuming. There is also a lack of standardized 

benchmarks to measure AI performance in 

healthcare. 

 

VI. RECOMMENDATIONS AND FUTURE 

DIRECTIONS FOR AI IN 

HEALTHCARE 

AI in healthcare holds tremendous promise, but for it to 

reach its full potential, several recommendations and 

future directions must be considered. These 

recommendations and future directions aim to ensure AI's 

safe, ethical, and effective integration into healthcare, 

ultimately benefiting both patients and healthcare 

providers [50-52].  

6.1 Key Recommendations for AI in Healthcare 

The key recommendations for AI in healthcare are 

explained below. By following these recommendations, AI 

can be safely and effectively integrated into healthcare to 

enhance patient care, reduce errors, and improve outcomes 

[48]. 

6.1.1. Ensure Data Quality and Standardization 

Improve data collection processes and standardize 

healthcare data formats to ensure that AI models are 

trained on accurate, high-quality, and consistent data 

across different sources. AI’s effectiveness relies on large, 

high-quality datasets. Standardization helps avoid biases 

and errors in AI predictions and enhances interoperability 

between systems. 

6.1.2. Focus on Explainability and Transparency 

Develop AI systems that are explainable and transparent, 

allowing healthcare professionals and patients to 

understand how AI reaches its conclusions. Clear 

understanding of AI's decision-making process builds 

trust, ensures accountability, and supports better clinical 

decision-making. 

6.1.3. Prioritize Patient Privacy and Data Security 

Implement strict privacy measures and security protocols 

to protect sensitive patient data when using AI. Ensuring 

data security and compliance with regulations (e.g., 

HIPAA, GDPR) is essential to maintain patient trust and 

avoid potential data breaches. 

6.1.4. Mitigate Algorithmic Bias 

Actively work to identify and mitigate bias in AI models 

by using diverse, representative datasets and testing 

models for fairness. Reducing bias ensures that AI systems 
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provide equitable healthcare across all demographic 

groups, preventing disparities in treatment outcomes. 

6.1.5. Enhance Interdisciplinary Collaboration 

Encourage collaboration between AI developers, 

healthcare professionals, ethicists, and policymakers to 

ensure AI addresses real clinical needs and adheres to 

ethical guidelines. Collaborative efforts help align AI 

development with healthcare goals, improving its adoption 

and impact in clinical practice. 

6.1.6. Strengthen Regulatory Frameworks 

Develop clear regulatory guidelines for the development, 

validation, and deployment of AI in healthcare, ensuring 

patient safety and model reliability. Strong regulations 

help ensure the safety and efficacy of AI applications 

while fostering innovation in a structured manner. 

6.1.7. Promote Education and Training 

Provide ongoing education and training for healthcare 

professionals on how to use AI tools effectively and 

responsibly. Equipping clinicians with AI knowledge 

ensures they can use these tools in their practice, 

improving adoption and enhancing patient care. 

6.1.8. Encourage Real-World Validation 

Conduct large-scale clinical trials and real-world 

validations to ensure that AI tools work effectively across 

diverse healthcare settings. Real-world validation ensures 

that AI models perform well outside of controlled 

environments, supporting their widespread clinical use. 

6.2 Future Directions for AI in Healthcare 

The future directions for AI in healthcare focus on 

enhancing the technology’s impact and ensuring its safe 

and ethical integration into clinical practice. These future 

directions promise to revolutionize healthcare by making it 

more personalized, efficient, and accessible, ultimately 

leading to better patient care and outcomes [49].   

6.2.1. Personalized and Precision Medicine 

AI will increasingly enable personalized treatment plans 

based on individual patient data (genomics, lifestyle, 

medical history) and predictive analytics. This approach 

will improve treatment effectiveness and patient outcomes 

by tailoring interventions to each person’s unique 

characteristics. 

6.2.2. Predictive and Preventive Healthcare 

AI will shift healthcare from reactive treatment to 

proactive, preventive care by predicting disease onset and 

complications before they occur. This will help in early 

detection and intervention, reducing the burden of chronic 

diseases and lowering healthcare costs. 

6.2.3. Improved Diagnostics and Decision Support 

AI tools will become more accurate in diagnosing 

diseases, assisting clinicians in real-time with decision 

support systems that suggest optimal treatments. Enhanced 

diagnostic accuracy and faster decision-making will lead 

to better patient outcomes and reduced diagnostic errors. 

6.2.4. AI-Driven Drug Discovery and Development 

AI will expedite drug discovery by analyzing large 

datasets to identify potential drug candidates and optimize 

clinical trials. This could dramatically reduce the time and 

cost of bringing new treatments to market, accelerating the 

development of life-saving drugs. 

6.2.5. Integration with Wearables and IoT 

AI will integrate with wearable devices and the Internet of 

Things [32-40] to monitor patient health in real time and 

provide continuous feedback. Continuous monitoring will 

allow for more personalized, real-time care, enabling early 

detection of health issues and improved chronic disease 

management. 

6.2.6. Ethical and Explainable AI (XAI) 

The development of explainable and ethical AI models that 

ensure transparency in decision-making processes and 

minimize bias. Increased trust among healthcare providers 

and patients, as well as improved compliance with ethical 

and regulatory standards. 

6.2.7. AI-Assisted Surgery and Robotics 

The use of AI in robotic surgery will expand, offering 

more precision and accuracy in complex procedures. AI-

powered surgical robots will help minimize surgical risks, 

reduce recovery times, and improve overall patient 

outcomes. 

6.2.8. Enhanced Interoperability and Data Sharing 

AI will drive improvements in healthcare data sharing and 

interoperability across systems, enabling more 

comprehensive and coordinated care. Seamless data 

exchange will improve care coordination, patient 

outcomes, and the ability of AI systems to make informed 

decisions. 

 

VII. CONCLUSION 

It is important to emphasize the significant potential for 

collaboration between AI and healthcare professionals. AI 

is increasingly being used to the field of healthcare, as it 

becomes more widespread in contemporary business and 

daily life. Artificial intelligence has the capacity to assist 

healthcare personnel in several ways, including patient 

treatment and administrative duties. While the healthcare 

business benefits greatly from AI and healthcare 

breakthroughs, the approaches they support might vary 
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significantly. AI technologies are anticipated to 

revolutionize current medical technology and shape the 

future of healthcare. AI-based health care solutions now 

demonstrate exceptional efficacy in precisely identifying 

and categorizing patient illnesses, as well as forecasting 

disease progression via the use of acquired medical data. 

These technologies are anticipated to aid medical 

professionals in therapeutic decision-making and enhance 

treatment outcomes. Nevertheless, AI-driven healthcare 

solutions presently encounter many concerns pertaining to 

privacy, dependability, security, and accountability. In 

order to increase the widespread use of AI technologies in 

healthcare, it will be necessary to enhance public 

knowledge of AI, set uniform standards, and implement 

systematic improvements, in addition to advancing the 

technology itself. AI has the capability to identify 

ailments, provide customized treatment strategies, and aid 

healthcare professionals in making informed decisions. AI 

focuses on the development of technology that may 

improve patient care in various healthcare environments, 

rather than only automating chores. Nevertheless, the 

appropriate and successful use of AI in healthcare 

necessitates the resolution of issues pertaining to data 

privacy, bias, and the need for human knowledge. 

 

CONFLICT OF INTEREST 

The author declare that there is no conflict of interest.  

 

ACKNOWLEDGEMENT 

Nil  

 

FUNDING 

This article does not contain any funding 

 

REFERENCES 

[1] Singh, Madhavi, and Gita Nath. "Artificial intelligence and 

anesthesia: A narrative review." Saudi Journal of 

Anaesthesia 16, no. 1 (2022): 86-93. 

[2] Greenberg, N., Docherty, M., Gnanapragasam, S., & 

Wessely, S. (2020). Managing mental 

health challenges faced by healthcare workers during covid-19 

pandemic. Bmj, 368 

[3] Pavli, A., Theodoridou, M., & Maltezou, H. C. (2021). Post-

COVID syndrome: Incidence, clinical spectrum, and 

challenges for primary healthcare professionals. Archives of 

Medical Research. 

[4] Maphumulo, W. T., & Bhengu, B. R. (2019). Challenges of 

quality improvement in the 

healthcare of South Africa post-apartheid: A critical review. 

Curationis, 42(1), 1–9. 

[5] Shaheen, Mohammed Yousef. "Applications of Artificial 

Intelligence (AI) in healthcare: A review." ScienceOpen 

Preprints (2021). 

[6] Rajkomar A, Dean J, Kohane I. Machine learning in 

medicine. N Engl J Med 2019;380(14):1347-58. 

[7] Sivapriya, N. ., Mohandas, R. ., & Vaigandla, K. K. . 

(2023). A QoS Perception Routing Protocol for 

MANETs Based on Machine Learning. International 

Journal of Intelligent Systems and Applications in 

Engineering, 12(1), 733–745. 

[8] Vaigandla, K.K., Mounika, T., Azmi, N., Urooj, U., 

Chenigaram, K. and Karne, R.K., 2024, July. Investigation 

on machine learning towards future generation 

communications. In AIP Conference Proceedings (Vol. 

2965, No. 1). AIP Publishing. 

[9] Chandini Banapuram, Azmera Chandu Naik, Madhu Kumar 

Vanteru, V Sravan Kumar, Karthik Kumar Vaigandla, "A 

Comprehensive Survey of Machine Learning in Healthcare: 

Predicting Heart and Liver Disease, Tuberculosis Detection 

in Chest X-Ray Images," SSRG International Journal of 

Electronics and Communication Engineering, vol. 11,  no. 5, 

pp. 155-169, 2024. 

[10] Karne, Ms Archana, et al. "Convolutional Neural Networks 

for Object Detection and Recognition." Journal of Artificial 

Intelligence, Machine Learning and Neural Network 

(JAIMLNN) ISSN: 2799-1172 3.02 (2023): 1-13. 

[11] Karthik Kumar Vaigandla, RadhaKrishna Karne, Allanki 

Sanyasi Rao, Sravani, "Investigation on Machine Learning: 

Introduction, Algorithms, Challenges and Applications in 

Healthcare," International Conference On Role of Artificial 

Intelligence and Sustainable Engineering in Driving Smart 

Cities (ICRASES-2022), 2022, Pages 83-96. 

[12] Shimizu H, Nakayama KI. Artificial intelligence in 

oncology. Cancer Sci 2020;111(5):1452-60.  

[13] Obermeyer Z, Emanuel EJ. Predicting the future - big data, 

machine learning, and clinical medicine. N Engl J Med 

2016;375(13):1216-9.  

[14] Jiang F, Jiang Y, Zhi H, Dong Y, Li H, Ma S, et al. Artificial 

intelligence in healthcare: past, present and future. Stroke 

Vasc Neurol 2017;2(4):230-43.  

[15] Cruz JA, Wishart DS. Applications of machine learning in 

cancer prediction and prognosis. Cancer Inform 2007;2:59-

77. 

[16] Ryu SM, Seo SW, Lee SH. Novel prognostication of 

patients with spinal and pelvic chondrosarcoma using deep 

survival neural networks. BMC Med Inform Decis Mak 

2020;20(1):3.  

[17] Pesapane F, Codari M, Sardanelli F. Artificial intelligence in 

medical imaging: threat or opportunity? Radiologists again 

at the forefront of innovation in medicine. Eur Radiol Exp 

2018;2(1):35.  

http://www.ijaers.com/


Vaigandla                                                            International Journal of Advanced Engineering Research and Science, 12(8)-2025 

www.ijaers.com                                                                                                                                                                              Page | 20  

[18] Ting DS, Cheung CY, Lim G, Tan GS, Quang ND, Gan A, 

et al. Development and validation of a deep learning system 

for diabetic retinopathy and related eye diseases using 

retinal images from multiethnic populations with diabetes. 

JAMA 2017;318(22):2211-23.  

[19] Han I, Kim JH, Park H, Kim HS, Seo SW. Deep learning 

approach for survival prediction for patients with synovial 

sarcoma. Tumour Biol 2018;40(9):1010428318799264.  

[20] Lee J, An JY, Choi MG, Park SH, Kim ST, Lee JH, et al. 

Deep learning-based survival analysis identified 

associations between molecular subtype and optimal 

adjuvant treatment of patients with gastric cancer. JCO Clin 

Cancer Inform 2018;2(2):1-14. 

[21] Kim JK, Choi MJ, Lee JS, Hong JH, Kim CS, Seo SI, et al. 

A Deep Belief Network and Dempster-Shafer-Based 

Multiclassifier for the Pathology stage of prostate cancer. J 

Healthc Eng 2018;2018:4651582.  

[22] The Lancet. Artificial intelligence in health care: within 

touching distance. Lancet 2018;390(10114):2739. 

[23] Kelly CJ, Karthikesalingam A, Suleyman M, Corrado G, 

King D. Key challenges for delivering clinical impact with 

artificial intelligence. BMC Med 2019;17(1):195. 

[24] Park, Chan-Woo, Sung Wook Seo, Noeul Kang, BeomSeok 

Ko, Byung Wook Choi, Chang Min Park, Dong Kyung 

Chang et al. "Artificial intelligence in health care: current 

applications and issues." Journal of Korean medical 

science 35, no. 42 (2020). 

[25] Nadella, Geeta Sandeep, Snehal Satish, Karthik Meduri, and 

Sai Sravan Meduri. "A Systematic Literature Review of 

Advancements, Challenges and Future Directions of AI And 

ML in Healthcare." International Journal of Machine 

Learning for Sustainable Development 5, no. 3 (2023): 115-

130. 

[26] Bohr, Adam, and Kaveh Memarzadeh. "The rise of artificial 

intelligence in healthcare applications." In Artificial 

Intelligence in healthcare, pp. 25-60. Academic Press, 2020. 

[27] Miller, D. Douglas, and Eric W. Brown. "Artificial 

intelligence in medical practice: the question to the 

answer?." The American journal of medicine 131, no. 2 

(2018): 129-133. 

[28] Kirch, Darrell G., and Kate Petelle. "Addressing the 

physician shortage: the peril of ignoring 

demography." Jama 317, no. 19 (2017): 1947-1948. 

[29] Combi, Carlo, Gabriele Pozzani, and Giuseppe Pozzi. 

"Telemedicine for developing countries." Applied clinical 

informatics 7, no. 04 (2016): 1025-1050. 

[30] Bresnick, Jennifer. "Artificial intelligence in healthcare 

market to see 40% CAGR surge." HealthITAnalytics, 

July 24 (2017). 

[31] Lee, Kai-Fu. AI superpowers: China, Silicon Valley, and the 

new world order. Houghton Mifflin, 2018. 

[32] K. K. Vaigandla, "Communication Technologies and 

Challenges on 6G Networks for the Internet: Internet of 

Things (IoT) Based Analysis," 2022 2nd International 

Conference on Innovative Practices in Technology and 

Management (ICIPTM), 2022, pp. 27-31, doi: 

10.1109/ICIPTM54933.2022.9753990. 

[33] S. K. V, M. K. V, C. N. Azmea, and K. K. Vaigandla, 

“BCSDNCC: A Secure Blockchain SDN framework for IoT 

and Cloud Computing”, Int. Res. J. multidiscip. 

Technovation, vol. 6, no. 3, pp. 26–44, Apr. 2024, doi: 

10.54392/irjmt2433. 

[34] Azmera Chandu Naik, Madhu Kumar Vanteru, Bandru 

Sanjeev, Sravan Kumar V, Karthik Kumar Vaigandla, "A 

Comprehensive Survey on Applications, Security Concerns, 

Attack Mitigation and Secure Routing in IoT," International 

Research Journal of Multidisciplinary Scope, 2024; 

5(3):894-906, DOI: 10.47857/irjms.2024.v05i03.0885 

[35] Venu, Dr Nookala, A. Arun Kumar, and Karthik Kumar 

Vaigandla. "Review of internet of things (iot) for future 

generation wireless communications." International Journal 

for Modern Trends in Science and Technology 8, no. 03 

(2022): 01-08. 

[36] Karthik Kumar Vaigandla , Radha Krishna Karne , Allanki 

Sanyasi Rao, " A Study on IoT Technologies, Standards and 

Protocols", IBM RD's Journal of Management & Research, 

Volume 10, Issue 2, September 2021, Print ISSN : 2277-

7830, Online ISSN: 2348- 5922, DOI: 

10.17697/ibmrd/2021/v10i2/166798 

[37] KarthikKumar Vaigandla, Nilofar Azmi, RadhaKrishna 

Karne, "Investigation on Intrusion Detection Systems (IDSs) 

in IoT," International Journal of Emerging Trends in 

Engineering Research, Volume 10. No.3, March 2022, 

https://doi.org/10.30534/ijeter/2022/041032022  

[38] Venu, Dr Nookala, Dr A. ArunKumar, and Karthik Kumar 

Vaigandla. "Investigation on Internet of Things (IoT): 

technologies, challenges and applications in 

healthcare." International Journal of Research 11, no. 3 

(2022): 143-153. 

[39] Vaigandla, K. K., and M. Siluveru. "Fog Computing with 

Internet of Things: An Overview of Architecture, 

Algorithms, Challenges and Applications." Journal of 

Engineering and Technology (JET) 14, no. 1 (2023): 187-

220. 

[40] Vaigandla, K. K., Vanteru, M. K., & Siluveru, M. (2024). 

An Extensive Examination of the IoT and Blockchain 

Technologies in Relation to their Applications in the 

Healthcare Industry. Mesopotamian Journal of Computer 

Science, 2024, 1–14. 

https://doi.org/10.58496/MJCSC/2024/001 

[41]C. Ramakrishna, et al. “A Smart System for Future 

Generation Based on the Internet of Things Employing 

Machine Learning, Deep Learning, and Artificial 

Intelligence : Comprehensive Survey”. International Journal 

on Recent and Innovation Trends in Computing and 

Communication, vol. 11, no. 9, Nov. 2023, pp. 1798-15, 

doi:10.17762/ijritcc.v11i9.9167. 

[42] Ucar, Aysegul, Mehmet Karakose, and Necim Kırımça. 

"Artificial intelligence for predictive maintenance 

http://www.ijaers.com/


Vaigandla                                                            International Journal of Advanced Engineering Research and Science, 12(8)-2025 

www.ijaers.com                                                                                                                                                                              Page | 21  

applications: key components, trustworthiness, and future 

trends." Applied Sciences 14, no. 2 (2024): 898. 

 [43] Strange, Michael. "Three different types of AI hype in 

healthcare." AI and Ethics (2024): 1-8. 

[44] Jaboob, Ali, Omar Durrah, and Aziza Chakir. "Artificial 

Intelligence: An Overview." Engineering Applications of 

Artificial Intelligence (2024): 3-22. 

[45] Talati, Dhruvitkumar. "Ethics of AI (Artificial 

Intelligence)." Authorea Preprints (2024). 

[46] Udegbe, Francisca Chibugo, Ogochukwu Roseline Ebulue, 

Charles Chukwudalu Ebulue, and Chukwunonso Sylvester 

Ekesiobi. "The role of artificial intelligence in healthcare: A 

systematic review of applications and 

challenges." International Medical Science Research 

Journal 4, no. 4 (2024): 500-508. 

[47] Göndöcs, Dóra, and Viktor Dörfler. "AI in medical 

diagnosis: AI prediction & human judgment." Artificial 

Intelligence in Medicine 149 (2024): 102769. 

[48] Ueda, Daiju, Taichi Kakinuma, Shohei Fujita, Koji 

Kamagata, Yasutaka Fushimi, Rintaro Ito, Yusuke Matsui et 

al. "Fairness of artificial intelligence in healthcare: review 

and recommendations." Japanese Journal of Radiology 42, 

no. 1 (2024): 3-15. 

[49] Naik, Kunal, Rahul K. Goyal, Luca Foschini, Choi Wai 

Chak, Christian Thielscher, Hao Zhu, James Lu et al. 

"Current status and future directions: The application of 

artificial intelligence/machine learning for precision 

medicine." Clinical Pharmacology & Therapeutics 115, no. 

4 (2024): 673-686. 

[50] Vaigandla, Karthik Kumar. "A Systematic Survey on 

Artificial Intelligence in 6G Wireless Networks: Security, 

Opportunities, Applications, Advantages, Future Research 

Directions and Challenges." Babylonian Journal of Artificial 

Intelligence 2025 (2025): 99-106. 

[51] Vaigandla, K. K., Karne, R., Vanteru, M. K., Devsingh, M., 

Prasad, D., Siddoju, R. K., & Dharavath, N. (2025). 

Artificial Intelligence in Industrial IoT: Trends, Challenges, 

and FutureDirections. Journal of Computer Allied 

Intelligence (JCAI, ISSN: 2584-2676), 3(2), 37-55. 

[52] Vaigandla, Karthik Kumar. "A Comprehensive Introduction 

to Artificial Intelligence Techniques for Advanced Wireless 

Networks: 5G and Beyond ." IRO Journal on Sustainable 

Wireless Systems 7, no. 2 (2025): 175-192 

http://www.ijaers.com/

