
Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(5), 1946-1953 | ISSN:2251-6727 

 
 

 

1946 

Artificial Intelligence in Diagnosis and Management of Infectious 

Diseases: An Overview 

¹Nimisha Mohanty, ²Nirmal Kumar Mohanty, ³Prasanna Kumar Rathor, ⁴Nirmala Poddar, ⁵Basanti Kumari Pathi, 

⁶Kumudini Panigrahi,  

1Senior Resident, Department of Paediatrics, Kalinga Institute of Medical Sciences, Bhubaneswar, Odisha, India  

2Professor, Department of Cardiology, SCB Medical College, Cuttack, Odisha, India  

3Professor, Department of Medicine, PRM Medical College, Baripada, Odisha, India  

4 Professor, Department of Microbiology, Kalinga Institute of Medical Sciences, Bhubaneswar, Odisha, India  

5Professor, Department of Microbiology, Kalinga Institute of Medical Sciences, Bhubaneswar, Odisha, India  

6Professor, Department of Microbiology, Kalinga Institute of Medical Sciences, Bhubaneswar, Odisha, India  

Corresponding Author: Dipti Pattnaik, Professor, Department of Microbiology, Kalinga Institute of Medical Sciences, 

Bhubaneswar, Odisha, India  

(Received: 11 June 2024         Revised: 16 July 2024              Accepted: 10 August 2024) 

KEYWORDS 

Artificial 

Intelligence, 

Infectious 

Diseases, 

Machine 

Learning, 

Natural 

Language 

Processing, 

Predictive 

Modeling 

ABSTRACT: 

Artificial intelligence (AI) is rapidly evolving, and this has brought about revolutionary 

developments in a number of industries, most notably healthcare. This analysis highlights how AI 

has the ability to completely transform healthcare delivery by examining its crucial role in the 

detection and treatment of infectious diseases. AI technologies are enhancing the accuracy and 

efficiency of infectious disease diagnosis through machine learning, automated diagnostics, NLP, 

and predictive modeling. Machine learning excels in tasks like interpreting diagnostic imaging and 

analyzing genomic data for infections. NLP aids in extracting critical information from medical 

literature and health records for timely diagnoses. Predictive modeling helps forecast disease 

outbreaks, guiding public health interventions. AI-driven diagnostics enable rapid pathogen 

identification, while AI-enhanced Clinical Decision Support Systems (CDSS) improve treatment 

recommendations. In personalized medicine, AI tailors treatments based on patient data for better 

outcomes. AI also aids remote monitoring, especially during pandemics, and supports public health 

strategies like optimizing vaccination campaigns and targeted messaging. Despite these 

advancements, challenges such as data privacy, algorithmic bias, integration with existing healthcare 

systems, and regulatory concerns must be addressed. Future prospects for AI in infectious disease 

management are promising, with ongoing research and development focusing on enhancing AI 

capabilities and fostering multidisciplinary collaborations. These efforts are essential to harness the 

full potential of AI in transforming infectious disease management and improving global health 

outcomes. 

 

INTRODUCTION 

Since they yearly affect millions of people and result in 

significant morbidity and mortality, infectious illnesses 

have long posed a serious danger to global health. These 

illnesses can spread quickly within communities and 

across borders, resulting in epidemics and pandemics. 

They are brought on by pathogenic microbes such 

bacteria, viruses, fungi, and parasites. Infectious 

diseases have a huge worldwide influence on social 
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structures, the economy, and people's quality of life in 

general in addition to their health-related effects [1]. 

The introduction of novel infectious organisms and the 

resurgence of diseases that were previously under 

control continue to pose challenges to global healthcare 

systems, even in the face of advances in public health 

and medicine. The continuous fight against infectious 

diseases emphasises the necessity of novel techniques to 

improve methods for diagnosis, treatment, and 

prevention.  

The field of artificial intelligence (AI) has the potential 

to revolutionise several industries, including the 

healthcare industry. Artificial Intelligence (AI) is the 

umbrella term for a variety of technologies that allow 

robots to carry out tasks like learning, reasoning, and 

decision-making that normally need human intelligence. 

AI's promise to transform patient care, expedite 

processes, and enhance results is becoming more widely 

acknowledged in the healthcare industry. AI 

applications are becoming essential to modern 

healthcare, from drug development and public health 

surveillance to personalised treatment and diagnostic 

imaging.  

The integration of AI in medical practice promises to 

address some of the most pressing challenges in 

healthcare, including those posed by infectious diseases. 

By leveraging vast amounts of data and sophisticated 

algorithms, AI can enhance the accuracy and efficiency 

of diagnosing and managing infections, ultimately 

leading to better patient outcomes and more resilient 

healthcare systems. 

ROLE OF AI IN INFECTIOUS DISEASE 

DIAGNOSIS 

Machine Learning Algorithms 

Healthcare data analysis and diagnostic imaging have 

undergone revolutionary changes thanks to machine 

learning (ML) techniques, a subset of artificial 

intelligence. These algorithms can identify patterns that 

human therapists would miss since they are built to 

learn from data and make predictions. In the realm of 

infectious diseases, ML algorithms have shown 

exceptional promise in interpreting complex medical 

images and vast datasets. For example, deep learning 

models, a type of ML, have been successfully applied to 

chest X-rays to detect tuberculosis (TB) with high 

accuracy [2]. These models analyze thousands of 

images to distinguish between normal and abnormal 

findings, often surpassing human diagnostic 

capabilities. Additionally, ML algorithms are used to 

identify viral infections by analyzing genomic 

sequences and predicting the presence of pathogens, 

thus aiding in rapid and accurate diagnoses. A recent 

study provides an overview of AI-based systems that 

use machine learning algorithms to analyze large 

datasets and predict infectious disease patterns. These 

systems are particularly valuable for screening and 

identifying the most efficient diagnostic tools for public 

health applications, highlighting their role in 

personalized medicine. Moreover, this study points out 

the usefulness of AI in integrating human motor pattern 

data for primary diagnosis, which can enhance the 

sensitivity and specificity of diagnostic tests [3]. 

Similarly, it was explored that the role of AI and 

machine learning in infectious disease testing, noting 

that AI/ML applications can process vast amounts of 

laboratory data to provide actionable insights for 

clinicians. This review emphasizes the transformative 

potential of AI/ML in laboratory settings, especially for 

diseases like COVID-19, sepsis, and tuberculosis. The 

study also highlights the future of AI-driven systems 

that integrate multiple data streams to enhance 

diagnostic and therapeutic decision-making [4]. 

Natural Language Processing (NLP) 

Another essential AI technique that is vital to the 

detection of infectious diseases is natural language 

processing (NLP). Natural language processing (NLP) 

makes it possible for computers to comprehend and 

analyse human language, which makes it easier to 

retrieve pertinent data from clinical notes, medical 

literature, and electronic health records (EHRs). NLP is 

capable of identifying symptoms, illness patterns, and 

diagnostic criteria that are essential for prompt and 

accurate diagnosis by sorting through enormous 

volumes of unstructured data. For instance, NLP 

algorithms can analyze patient records to detect 

mentions of symptoms associated with specific 

infectious diseases, thereby assisting clinicians in 

making informed decisions. Furthermore, NLP tools can 

aggregate and interpret data from diverse sources, 

providing comprehensive insights that enhance the 
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diagnostic process. A study explores how AI-powered 

language models (LMs) have transformed drug 

discovery, particularly for infectious diseases such as 

COVID-19. The research emphasizes the potential of 

NLP in drug repurposing and target identification, 

specifically in developing treatments for infectious 

diseases that pose pandemic risks [5]. Another study 

evaluates the performance of NLP-based systems in 

detecting healthcare-associated infections (HAIs) in 

clinical records. It reported a sensitivity of 83.9% and 

specificity of 84.2%, demonstrating that NLP can 

improve the accuracy of infection detection in hospital 

settings [6]. 

Predictive Modeling 

Predictive modeling, a powerful application of AI, 

involves using historical data to predict future events, 

such as disease outbreaks and their spread patterns. In 

epidemiology, predictive models are invaluable for 

anticipating the emergence and trajectory of infectious 

diseases, allowing for proactive measures to mitigate 

their impact. AI-driven predictive models can analyze 

factors like climate conditions, population movement, 

and social behavior to forecast disease outbreaks with 

remarkable accuracy. For example, during the COVID-

19 pandemic, predictive models were used to estimate 

infection rates and guide public health interventions. 

These models help health authorities allocate resources 

effectively and implement timely measures to control 

the spread of infections, ultimately saving lives and 

reducing the burden on healthcare systems. A study was 

done that focuses on the application of predictive 

modeling in the medical field. It discusses how 

predictive models can anticipate disease progression, 

identify high-risk patients, and help in making data-

driven clinical decisions. The paper acknowledges the 

successes of predictive modeling but also highlights 

significant challenges, such as data quality issues and 

concerns about the security of sensitive patient 

information. It stresses the importance of improving the 

accuracy and reliability of predictive models to unlock 

their full potential in healthcare settings  [7]. Another 

research explores the role of predictive modeling in 

healthcare, with a particular focus on the early detection 

of life-threatening diseases such as cancer and kidney 

disease. The study emphasizes how predictive models, 

by analyzing current health data, can forecast future 

medical outcomes. Tyagi highlights the importance of 

early prediction in improving treatment success and 

patient survival rates. The paper also discusses the 

potential for these models to transform preventive 

healthcare by identifying patients at high risk before 

symptoms appear  [8]. 

AI in Laboratory Diagnostics 

AI's role in laboratory diagnostics has significantly 

enhanced the speed and accuracy of identifying 

infectious pathogens. Automation of laboratory tests 

using AI technologies allows for rapid processing and 

analysis of samples, reducing the time required to 

diagnose infections. AI-driven genomic sequencing, for 

instance, can quickly identify the genetic makeup of 

pathogens, enabling precise detection of infectious 

agents. This is particularly crucial in managing 

outbreaks where timely identification of the causative 

agent can inform appropriate treatment and containment 

strategies. Additionally, AI systems can integrate and 

analyze data from various laboratory tests, providing 

comprehensive diagnostic insights that support 

clinicians in making well-informed decisions. For 

example, AI platforms can rapidly identify bacterial and 

viral pathogens from clinical samples, streamlining the 

diagnostic process and facilitating prompt initiation of 

treatment. 

AI technologies, through machine learning algorithms, 

NLP, predictive modeling, and laboratory diagnostics, 

are transforming the landscape of infectious disease 

diagnosis. These advancements not only improve 

diagnostic accuracy and efficiency but also enable 

proactive management of infectious diseases, ultimately 

enhancing patient outcomes and public health. A study 

focuses on the development of an AI-based laboratory 

diagnostic system, termed AI LEON, which integrates 

both knowledge-driven and data-driven models. The 

system was built using a vast dataset of over 89 million 

laboratory records and 10 million diagnostic data points 

from 730,113 participants. AI LEON interprets 

laboratory data to diagnose a wide range of diseases 

across ten organ systems and provides multiple disease 

recommendations. It outperformed human physicians in 

interpreting laboratory reports, showcasing its ability to 

handle laboratory big data and significantly improving 

the accuracy and transparency of clinical diagnoses. [9]. 

Another study emphasizes the importance of assessing 
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the clinical usefulness of AI systems during their 

development phase. It suggests that evaluating the 

potential impact of AI systems on clinical decision-

making is as crucial as measuring their predictive 

accuracy. The study introduces an Influence Diagram to 

model how AI systems will interact with clinicians and 

influence their decisions. The study also provides a set 

of generic models for AI systems in diagnostic 

scenarios, highlighting that the interaction between AI 

systems and clinicians can determine the effectiveness 

of AI in clinical practice [10]. 

AI IN MANAGEMENT OF INFECTIOUS 

DISEASES 

Clinical Decision Support Systems (CDSS) 

AI-enhanced Clinical Decision Support Systems 

(CDSS) are essential for enhancing patient care and 

clinical decision-making. In order to give clinicians 

evidence-based recommendations, these systems 

incorporate enormous amounts of medical data, such as 

patient histories, diagnostic results, and current 

treatment procedures. AI-powered CDSS can analyze 

complex datasets rapidly, offering insights that might be 

missed by human analysis alone [11]. For instance, in 

the treatment of infectious diseases, CDSS can suggest 

optimal antibiotic regimens based on the specific 

pathogen and patient characteristics, thereby reducing 

the risk of antibiotic resistance and improving treatment 

outcomes. Additionally, these systems can alert 

healthcare providers to potential complications or 

adverse reactions, ensuring timely interventions and 

better patient care. A comprehensive review of 60 AI-

CDSS systems used in infectious diseases was provided 

in a paper. It highlights applications such as diagnosis, 

early detection of sepsis, prediction of treatment 

response, and antimicrobial management [12]. Another 

study focuses on AI applications in the management of 

sepsis, discussing AI's role in early prediction, 

diagnosis, prognosis assessment, and optimal 

management of the condition [13]. 

AI in Personalized Medicine 

AI significantly contributes to personalized medicine by 

tailoring treatment plans to the unique characteristics of 

each patient. In the context of infectious diseases, AI 

can analyze individual patient data, including genetic 

information, immune response, and disease progression, 

to develop customized treatment strategies. For 

example, AI algorithms can predict how different 

patients will respond to various antiviral therapies, 

allowing for the selection of the most effective 

treatment with the fewest side effects. This personalized 

approach not only enhances the efficacy of treatments 

but also minimizes the risks associated with generalized 

treatment protocols. In diseases like HIV, personalized 

medicine powered by AI can optimize antiretroviral 

therapy, improving patient outcomes and quality of life. 

AI has been instrumental in advancing personalized 

medicine by processing vast amounts of genetic and 

clinical data. One study highlights the importance of AI 

in mining biomolecular data (such as proteomics and 

genomics), which has made personalized medicine a 

reality. The study underscores that AI systems must be 

interpretable, validated on large cohorts, and 

standardized to pool genetics and health data 

internationally. AI is primarily used in patient 

classification based on images and genetics, and it is 

essential to collaborate with clinical specialists for its 

successful implementation in personalized medicine  

[14]. 

Similarly, another study explores AI-generated 

personalized therapy regimens based on genetic and 

medical history, indicating that AI can analyze vast 

datasets to provide healthcare recommendations. These 

insights can be used by clinicians to make informed 

decisions, and the system is designed to continuously 

improve as it learns from logged data. This feedback 

loop enhances the system’s accuracy and further 

personalizes treatment regimens based on patient-

specific data  [15]. 

Remote Monitoring and Telemedicine 

AI's integration into remote patient monitoring and 

telemedicine has revolutionized the management of 

infectious diseases, particularly during pandemics and 

in resource-limited settings. AI-driven remote 

monitoring systems can track patients' vital signs, 

symptoms, and treatment adherence in real-time, 

providing continuous oversight without the need for 

hospital visits. These systems can detect early signs of 

deterioration, prompting timely medical interventions. 

During the COVID-19 pandemic, AI-powered 

telemedicine platforms enabled healthcare providers to 
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remotely diagnose and manage patients, reducing the 

risk of virus transmission and ensuring care continuity 

[16]. In regions with limited healthcare infrastructure, 

AI in telemedicine has bridged the gap, offering 

essential healthcare services to underserved populations. 

Telemedicine and remote monitoring have seen 

significant advancements, moving beyond simple 

communication to sophisticated systems equipped with 

sensors and data summarization tools. These systems 

provide real-time health data to patients and healthcare 

providers, enabling more efficient and effective care. 

Despite the technological progress, challenges remain, 

such as data ownership, training, and the applicability of 

these systems to larger populations. For instance, home 

tele-rehabilitation for heart failure patients has shown 

promise but requires further refinement  [17]. In another 

study, an advanced telemedicine system is proposed to 

monitor remote patients with various diseases. This 

system supports continuous monitoring of biomedical 

signals such as EEG and ECG and utilizes cloud-based 

workflows. The study highlights the growing interest in 

integrating computational methods with telemedicine to 

provide more personalized care [18]. 

AI in Public Health Interventions 

AI applications are transforming public health strategies 

and interventions, particularly in the realm of infectious 

diseases. By analyzing large datasets from diverse 

sources, AI can identify trends and patterns that inform 

public health decisions. For example, AI models can 

predict the spread of infectious diseases, allowing health 

authorities to implement targeted containment measures 

and allocate resources efficiently. During vaccination 

campaigns, AI can optimize the distribution and 

administration of vaccines, ensuring high coverage and 

efficacy. In public health campaigns, AI-driven tools 

can segment populations and tailor messages to increase 

awareness and compliance with health guidelines. 

These AI-enhanced strategies contribute to more 

effective and responsive public health interventions, 

ultimately reducing the burden of infectious diseases on 

communities. 

AI's role in managing infectious diseases extends from 

enhancing clinical decision-making with CDSS to 

enabling personalized medicine, remote monitoring, 

telemedicine, and optimizing public health 

interventions. These advancements not only improve 

patient care and treatment outcomes but also bolster 

public health systems' ability to respond to infectious 

disease threats effectively. AI has the potential to 

revolutionize public health practice by leveraging big 

data and improving disease surveillance. Experts in the 

field express cautious optimism, highlighting AI’s 

ability to support public health interventions while 

acknowledging barriers such as confusion about its 

applicability, limited expertise, poor data quality, and 

risks like bias propagation and inequity. This study 

underlines the importance of regulation and investment 

to overcome these challenges and suggests that, with 

proper guidance, AI can enhance disease surveillance 

and public health outcomes [19]. 

In the context of global health, AI has begun to address 

several public health challenges, especially in low- and 

middle-income countries (LMICs). AI interventions 

focus on communicable diseases, diagnosis, risk 

assessment, and disease outbreak prediction. However, 

while AI shows promise in improving health outcomes, 

many interventions do not fully address ethical, 

regulatory, or practical considerations required for 

large-scale implementation. Establishing guidelines for 

the development and deployment of AI technologies is 

critical to ensuring their efficacy and ethical use in 

global health settings [20]. 

CHALLENGES AND ETHICAL 

CONSIDERATIONS 

Data Privacy and Security 

The security and privacy of patient data is one of the 

main issues with the use of AI in healthcare. Large 

volumes of data are frequently needed for AI systems to 

operate efficiently, which raises serious questions 

regarding how this data is gathered, kept, and used. It is 

difficult to maintain patient anonymity while using 

sensitive health data. Strong encryption techniques, safe 

data storage options, and strict access controls to stop 

unwanted data breaches are some strategies to solve 

these issues. Furthermore, it is imperative to put into 

place thorough data governance frameworks that adhere 

to laws like the Health Insurance Portability and 

Accountability Act (HIPAA) and the General Data 

Protection Regulation (GDPR) [21].  
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Bias and Fairness 

Another important problem that can result in unequal 

healthcare delivery is bias in AI systems. Because they 

were trained on non-representative datasets, AI systems 

may generate biassed outcomes that disproportionately 

impact particular patient groups because of their gender, 

colour, or socioeconomic status. Rather than reducing 

current health inequities, this may make them worse. A 

complex strategy is needed to address prejudice, one of 

which is to use training datasets that are extensive, 

diverse, and correctly reflect the populations they serve. 

To identify and reduce bias, AI systems must be 

continuously audited and monitored. Involving a wide 

range of stakeholders in the creation and application of 

AI technologies can also assist guarantee that these 

instruments are impartial and fair, hence advancing 

universal access to healthcare.  

Integration with Existing Systems 

Integrating AI into existing healthcare infrastructures 

presents several challenges. Many healthcare systems 

operate with legacy technologies that may not be 

compatible with advanced AI solutions. This 

incompatibility can hinder the seamless integration of 

AI, leading to disruptions in clinical workflows and 

potentially compromising patient care. Solutions to 

these challenges include developing interoperable AI 

systems that can easily integrate with existing electronic 

health record (EHR) systems and other healthcare 

technologies. Investing in modernizing healthcare IT 

infrastructure and providing training for healthcare 

professionals to effectively use AI tools are also vital 

steps. Future directions involve fostering collaborations 

between AI developers and healthcare providers to 

ensure that AI systems are designed with real-world 

clinical environments in mind. 

Regulatory and Legal Considerations 

The regulatory and legal landscape for AI in healthcare 

is still evolving, posing challenges for its widespread 

adoption. Developing a comprehensive regulatory 

framework that ensures the safety and efficacy of AI-

driven healthcare solutions is essential. This includes 

setting standards for AI system validation, continuous 

performance monitoring, and accountability for AI-

generated decisions. The legal implications of AI-driven 

diagnoses and treatments also need to be carefully 

considered [22]. Issues such as liability in cases of 

erroneous AI-driven diagnoses and the intellectual 

property rights associated with AI technologies must be 

addressed. Establishing clear guidelines and regulations 

will help mitigate legal risks and build trust in AI 

technologies among healthcare providers and patients. 

While AI holds great promise for revolutionizing 

healthcare, addressing the challenges and ethical 

considerations associated with its use is crucial. 

Ensuring data privacy and security, tackling bias and 

promoting fairness, integrating AI with existing 

systems, and developing robust regulatory frameworks 

are essential steps to harness the full potential of AI in 

healthcare responsibly. By proactively addressing these 

issues, we can pave the way for AI to improve patient 

outcomes and transform healthcare delivery on a global 

scale. 

FUTURE PROSPECTS AND INNOVATIONS 

Advancements in AI Technology 

Emerging technologies in AI are poised to significantly 

impact the management of infectious diseases. 

Innovations such as deep learning, neural networks, and 

reinforcement learning are enhancing the capabilities of 

AI systems, enabling more accurate and rapid 

diagnostics. For example, advancements in AI-driven 

image analysis are improving the detection of infectious 

diseases from medical imaging, such as CT scans and 

MRIs, with higher precision. Additionally, AI-powered 

wearable devices and mobile health applications are 

being developed to monitor vital signs and detect early 

symptoms of infections, facilitating prompt medical 

intervention. The integration of AI with other cutting-

edge technologies like the Internet of Things (IoT) and 

blockchain can further enhance data security and 

interoperability, paving the way for more robust and 

reliable healthcare solutions. 

Collaborative Efforts 

Multidisciplinary collaboration is crucial for advancing 

AI in healthcare. The successful integration of AI into 

infectious disease management requires the combined 

expertise of computer scientists, healthcare 

professionals, epidemiologists, and public health 

experts. Academic institutions, healthcare providers, 
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technology businesses, and government agencies can 

work together to foster innovation and guarantee that 

artificial intelligence (AI) solutions are both practically 

and clinically useful. For instance, partnerships between 

AI researchers and healthcare institutions have led to 

the development of sophisticated diagnostic tools and 

treatment algorithms that are now being used in clinical 

settings [23]. Additionally, international collaborations 

can facilitate the sharing of data and best practices, 

accelerating the global fight against infectious diseases. 

Research and Development 

Ongoing research and development in AI for infectious 

diseases are exploring new frontiers to enhance 

diagnosis, treatment, and prevention strategies. Current 

research areas include the development of AI algorithms 

that can predict disease outbreaks with greater accuracy, 

identify novel pathogens through genomic analysis, and 

optimize treatment regimens based on patient-specific 

factors. Future research directions involve the 

application of AI to understand the complex interactions 

between pathogens and the human immune system, 

potentially leading to the discovery of new therapeutic 

targets [24]. Opportunities also exist in improving AI's 

ability to handle incomplete or imperfect data, which is 

often encountered in real-world healthcare settings. By 

focusing on these research areas, the scientific 

community can unlock new potentials for AI to 

transform infectious disease management. 

CONCLUSION 

The future of AI in infectious disease management is 

promising, driven by continuous technological 

advancements, collaborative efforts, and dedicated 

research and development. These innovations have the 

potential to revolutionize how we detect, treat, and 

prevent infectious diseases, ultimately improving global 

health outcomes. As AI technologies continue to evolve, 

it is essential to address the associated ethical and 

practical challenges to fully realize their benefits and 

ensure they are accessible to all. 
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