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ปัญญาประดิษฐ์มีศักยภาพที่จะเอาชนะความท้าทาย 
ในการวินิจฉัยโรคติดเชื้อ

Artificial intelligence (AI) has the potential to surpass  
the challenges in diagnosing infectious diseases
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บทคัดย่อ
	 โรคติดเชื้อมีความเสี่ยงต่อสุขภาพของประชากรท่ัวโลกและเครื่องมือวินิจฉัยเป็นสิ่งสําคัญ 

ในการตรวจหาการติดเชื้อ การเข้าถึงวิธีการตรวจเชื้อมาตรฐานโดยเฉพาะอย่างยิ่งในโรงพยาบาล 

ที่อยู่ห่างไกลและไม่มีความพร้อมทางด้านเครื่องมือเป็นเรื่องยาก ดังนั้นการตรวจเชื้อ ณ จุดดูแลผู้

ป่วยจึงมีประสิทธิภาพ แม้ว่าการอ่านผลตรวจจะมีแนวโน้มท่ีจะไม่ถูกต้องและเสี่ยงต่ออคติ ดังน้ัน 
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จุดมุ่งหมายของบทความปริทัศน์น้ีคือเพ่ือแสดงให้เห็นถึงความสําคัญของการใช้ปัญญาประดิษฐ ์

(Artificial Intelligence; AI) เพื่อช่วยในการวินิจฉัยโรคติดเชื้อ 

	 ระบบปัญญาประดษิฐ์ (AI) มศีกัยภาพทีจ่ะยกระดบัการตรวจโรคและช่วยเหลือในการวิเคราะห์

ผลได้ แม้ปัจจุบันจะมีข้อจํากัดอยู่ก็ตาม การเรียนรู้ของเครื่อง (Machine learning ;ML) สามารถช่วย

แก้ไขปัญหาเหล่านี้ได้ ดังน้ันระบบปัญญาประดิษฐ์ (AI) และการเรียนรู้ของเครื่อง (ML) มีบทบาท

สาํคญัในการวนิจิฉยัทางการแพทย์ การรกัษา และการประเมนิโรค ถงึแม้ว่าจะมข้ีอจ�ำกดับางประการ 

เช่น การข้อมลูทีใ่ช้ในการพฒันามไีม่พอ ความต้องการฟังก์ชนัการท�ำงานท่ีเพิม่ขึน้ และการขาดความ

เข้าใจในการน�ำปัญญาประดิษฐ์ของบุคลากรทางการแพทย์มาใช้งานจริง 

	 โดยสรุปแล้วปัญญาประดิษฐ์ (AI) มีความสามารถในการช่วยวินิจฉัยโรคติดเชื้อโดยใช้วิธี

การเรียนรู้ของเครื่อง (ML) ที่ช่วยเพิ่มความแม่นยํา,ประสิทธิภาพและการเข้าถึงข้อมูลพร้อมศักยภาพ 

ในการพัฒนาต่อยอดเพิ่มเติมในอนาคตได้

ค�ำส�ำคัญ : ปัญญาประดิษฐ์, โรคติดเชื้อ, การเรียนรู้ของเครื่อง, การวินิจฉัย, การตรวจจับ, วิทยาการ

ระบาด 

Abstract
	 Infectious diseases present a global risk, and diagnostic tools are crucial for  

identifying infections. Accessing traditional methods, especially in remote hospitals, is difficult. 

Point-of-care testing (POCT) is efficient, although their interpretation is prone to inaccuracies 

and prejudice. The aim of this review article is to demonstrate the significance and use of 

Artificial Intelligence (AI) in aiding the diagnosis of infectious illnesses. 

	 AI has the potential to enhance disease surveillance, although it is currently constrained 

by constraints. Machine learning (ML) can address these challenges. AI and ML might 

become the main emphasis in medical diagnosis, treatment, and assessment. Challenges 

such as restricted data availability, the requirement for supplementary models, and a lack 

of understanding among AI professionals impede the use of AI technologies in healthcare. 

	 In conclusion, AI has the ability to help diagnose infectious diseases using machine  

learning approaches, offering accuracy, effectiveness, and data accessibility, with  

opportunities for additional progress.

Keywords: Artificial Intelligence, Infectious diseases, Machine learning, Diagnosis, Detection,  

Epidemiology
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Introduction
	 Infectious diseases pose a substantial 

risk to worldwide populations and are caused 

by a variety of pathogens such as bacteria, 

fungi, viruses, prions, and protozoa. New 

pathogens such as bacteria, viruses, fungi, 

and parasites are uncovered frequently (1). 

One of the tools we use for prevention is  

a diagnostic tool (2). Rapid and accurate 

diagnosis of infectious diseases is crucial as 

early detection can enable early and precise  

treatment, thus improving the disease  

prognosis (2). Undiagnosed individuals 

possess the potential to transmit diseases 

and evade quarantine or isolation, leading 

to an uncontrolled outbreak. The significance  

of diagnosing infectious diseases (3). The 

difficulty in diagnosing these diseases  

is since they manifest similar clinical  

symptoms, making laboratory diagnosis 

crucial. Nevertheless, accessing most  

conventional techniques can be challenging,  

particularly in hospitals located in rural  

areas. Point-of-care tests (POCT) have proven  

highly efficient for disease screening.  

Interpreting results, whether by medical or 

non-medical individuals, can be susceptible  

to bias or misinterpretation (4). Artificial  

Intelligence (AI) is now recognized as a  

valuable tool in the field of medical research, 

serving as an assistant. This review focuses 

on the utilization of AI to enhance the creation 

of improved diagnostic tools and to serve as  

an aid in interpreting results, thereby mitigating  

bias (5). We proposed the prospective  

utilization of AI and its potential as a formidable  

instrument in the times to come and future 

direction of AI including the possible issues 

Material and Methods
	 This l i terature study collected  

information on the utilization of AI and ML 

from a variety of sources, such as medical 

publications and academic research. All of 

these studies were done between 2014 and 

2023 to get current knowledge. The review 

includes key subjects such as definition,  

infectious illnesses diagnostics, artificial  

intelligence (AI), and machine learning (ML). 

The primary resources are the National  

Library of Medicine, National Center for  

Biotechnology Information, BMJ, Pathobiology  

of Human Disease, Immunology and  

Infection, Diagnostic Microbiology and  

Infectious Disease, Asian Journal of  

Pharmaceutical and Clinical Research, and 

Frontiers in Medicine.
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	 1.	 The significance of infectious 

disease diagnosis.

	 	 Infectious disease diagnosis is 

crucial for preventing disease transmission 

and outbreaks. Diagnostic the disease early  

since the symptoms show can prevent a 

further spreading of infectious disease. 

Against ignoring the symptoms based on the 

Coronavirus disease (COVID-19) situation,  

people unaware of their symptoms and 

continuing with their daily routines, thereby 

increasing the risk of spreading the disease 

to others (6).The viral particles can be expelled 

from an infected person’s mouth or nose 

in small liquid particles when they cough, 

sneeze, speak, sing, or breathe. Another 

person can then contract the virus when 

infectious particles that pass through the air 

are inhaled at short range (this is often called 

short-range aerosol or short-range airborne 

transmission) or if infectious particles come 

into direct contact with the eyes, nose, 

or mouth (droplet transmission). Previous  

studies have shown early detection of 

COVID-19 reduced the number of infected  

individuals significantly (7). Furthermore, in 

leptospirosis, various reports indicated that 

early detection led to effective vectors such as  

mice and livestock isolation and elimination. 

Compare with the Infectious diagnosis in the 

past (8). The history of the world is intertwined 

with the impact that infectious diseases have 

had on populations. Evidence of smallpox 

has been found in 3000-year-old Egyptian 

mummies. Egyptian papyrus paintings depict 

infectious diseases such as poliomyelitis. 

Hippocrates wrote about the spread of  

disease by means of air, water, and places, 

and made an association between climate, 

diet, and living conditions. Investigators  

described miasmas as the source of  

infections. Fracastoro discussed the germ 

theory in the 1500s and three routes of  

contagion were proposed including direct 

contact, fomites, and contagion from a 

distance (airborne). Epidemics of leprosy, 

plague, syphilis, smallpox, cholera, yellow 

fever, typhoid fever, and other infectious 

diseases were the norm (9).

	 	 In the present is easier to transport 

or communicate above the country or places, 

but it is also easier to access a diagnosis test 

according to in the last two decades there 

have been dramatic advances in development  

of rapid diagnostic tests. Turnaround time of 

the assays have significantly been shortened 

which led to reductions in time to appropriate 

antimicrobial therapy and improvement of 

patient clinical outcomes. Molecular-based 

assays generally have better sensitivity than 

conventional methods, but the cost is high-

er. The results need to be interpreted cau-
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tiously as detection of colonized organisms,  

pathogen detection in asymptomatic  

patients, and false negative/positive can  

occur. Indications and cost-effectiveness 

need to be considered for appropriate  

utilization of rapid diagnostic tests (10). 

	 	 Showing uncommon symptoms, 

then quickly goes diagnosis disease can 

defense the infection to the social and get the 

right treatment according to the pathogens. 

Treatment of infectious diseases results in 

improved outcomes the sooner they are 

diagnosed, diagnosing infectious diseases 

assists in preventing the spread, and results 

in improved outcomes after getting treatment. 

Getting treatment sooner will lead to quicker 

initiation of appropriate antimicrobial therapy, 

improved patient clinical outcomes and pay 

lower healthcare costs. Various infectious  

d i seases  sha re  common  c l i n i ca l  

manifestations namely, headache, fever, 

cough, sneezing. In addition, bacteria,  

virus, or fungus could be the catch of those 

common symptoms. Thus, the laboratory 

diagnosis is important and leads to rational 

drug use because each pathogen requires 

different drug and further prevent drug  

resistant strain of pathogens. The previous 

studies demonstrated the efficiency of early 

treatment of leptospirosis led to better clinical 

outcomes comparing with later treatment (11).

	 2.	 Cha l lenges in  d iagnos ing  

infectious diseases.

	 	 Numerous pieces of evidence 

indicated that many infectious diseases  

have similar cl inical manifestations.  

A comprehensive analysis underscores the 

commonality in clinical presentations across 

various infectious diseases, shedding light 

on the intricate interplay of pathogens and 

host responses. This wealth of information 

underscores the imperative for enhanced  

diagnostic precision and therapeutic  

strategies to address the nuanced similarities 

observed in the clinical landscape of diverse 

infectious diseases (12). 

	 	 As discerned from the evidence, 

the sole reliable method for accurate  

ident ificat ion of infect ious diseases  

necessitates the utilization of gold standard  

diagnostic testing approaches. The challenges  

associated with reaching this pinnacle in  

diagnost ic precis ion are intr icately  

intertwined with the evolving nature of  

infectious agents, the diverse array of  

pathogens, and the dynamic patterns of  

disease emergence. Furthermore, the 

need for continual refinement of diagnostic  

modalities in response to the ever-changing 

infectious disease landscape, underscores 

the persistent efforts required to overcome 

the challenges inherent in achieving and  
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sustaining gold standard diagnostic  

methods. Through an in-depth analysis,  

it is evident that the pursuit of gold standard  

diagnostic accuracy is an ongoing endeavor  

that demands collaborative research,  

technological advancements, and a nuanced 

understanding of the intricate interactions 

between pathogens and host responses (13). 

	 	 Arising from the imperative of 

addressing this particular challenge, the 

development and implementation of POCT 

emerged as a pivotal solution for conducting 

preliminary screenings. The significance  

of point-of-care tests as a frontline tool in  

rapidly and accurately screening for  

infectious diseases. This approach not only 

facilitates prompt diagnosis but also holds 

relevance in resource-limited settings where  

access to sophisticated diagnostic facilities  

may be constrained. The multifaceted  

advantages of POCT, encompass its ability 

to provide real-time results, enhance patient  

outcomes, and streamline healthcare  

delivery by expediting the initiation of targeted  

therapeutic interventions, and advancements 

that contribute to heightened sensitivity, 

specificity, and overall diagnostic accuracy.  

The constant innovation and refinement 

discussed in the scholarly work reinforce 

the dynamic nature of point-of-care testing  

methodologies, emphasizing their adaptability  

to diverse infectious disease scenarios (14). 

	 	 The usage of POCT are widely 

spread in common time, giving an instant 

would be the Antigen Rapid Test for the 

COVID-19, its remarkably quick and easy to 

use properties allow people to utilize it and 

rely on its diagnosis of the disease COVID-19 
(16). POCT devices are developed to improve 

the patient’s health management, prognosis,  

and to also control the transmission of  

diseases. The utilization of Antigen Rapid Tests 

offered by POCT are portable, affordable,  

and rapid. Surpassing the effectiveness of 

conventional methods which are more time 

consuming, expensive, and require more 

skilled personnel. In spite of that, many  

studies have shown that POCT devices do not 

meet the criteria created by the World Health 

Organization (WHO), mainly because of the 

majority of their lack of required accuracy 

which could lead to errors in diagnosis and 

treatment (4). 

	 3.	 The application of AI to infectious 

disease diagnosis. 

	 	 AI methods have been utilized in 

diagnostic medicine for several decades,  

especially in image analysis and clinical  

diagnosis (5,17). During the COVID-19  

pandemic, AI contributed a crucial part 

in genome sequencing, medications and  

vaccine research, illness outbreak detection, 

disease spread monitoring, and SARS- 

CoV-2 new variants tracking. AI-driven  
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initiatives complement human-curated ones, 

such as conventional public health surveillance.  

Preparing for future pandemics wil l  

necessitate the combined efforts of  

collaborative surveillance networks, which 

currently include the US Centers for Disease 

Control and Prevention (CDC) Center for 

Forecasting and Outbreak Analytics and 

the WHO Hub for Pandemic and Epidemic 

Intelligence, which will use AI in surveillance 

programs in conjunction with international 

cooperation (18). This article aims to provide 

an update on the applications and restrictions 

of AI in infectious disease monitoring and 

pandemic preparedness.

	 	 The AI algorithm-implemented 

Loop-mediated Isothermal Amplification 

LAMP (ai-LAMP) test, targeting the RNA- 

dependent  RNA polymerase gene,  

demonstrated excellent analytical sensitivity 

and specificity for SARS-CoV-2. The platform 

analyzed around 200 NHS patient samples 

for suspected COVID-19 and shown to be 

more reliable, specific, and sensitive than the 

existing gold standard quantitative reverse 

transcription-polymerase chain reaction 

(qRT-PCR). As a result, our approach has 

the potential to provide an efficient and cost- 

effective platform for detecting SARS-CoV-2 

in laboratories with limited resources (19).

	 	 The intersect ion of AI and  

heal thcare has paved the way for  

transformative advancements, particularly in 

the realm of infectious disease diagnosis. This 

article delves into the multifaceted applications 

of AI in identifying, diagnosing, and managing  

infectious diseases, showcasing the  

promising strides made in recent years.

		  3.1	 Image Analysis in Medical  

Imaging: AI algorithms have exhibited 

exceptional capabilities in the analysis of 

medical images, including X-rays, CT scans, 

and MRIs. These algorithms can swiftly and 

accurately identify patterns associated with 

infectious diseases, aiding in the prompt 

diagnosis of conditions such as pneumonia, 

tuberculosis, and respiratory infections.

		  3.2	Diagnostic Algorithms and 

Machine Learning Models: Leveraging  

machine learning, AI systems are designed 

to recognize patterns within clinical data, 

patient history, and laboratory results. These 

diagnostic algorithms contribute to the early 

detection and precise diagnosis of infectious  

diseases, offering a valuable tool for healthcare  

professionals. Previous research used AI 

and machine learning models in POCT  

results interpretation(20) accurate, and low-cost  

detection of SARS-CoV-2 is crucial to  

contain the transmission of COVID-19. Here, 

we present a cost-effective smartphone-based  
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device coupled with machine learning-driven  

software that evaluates the fluorescence 

signals of the CRISPR diagnostic of  

SARS-CoV-2. The device consists of a 

three-dimensional (3D, and detection of 

the coughing pattern in order to identify the  

probability of a potential pathogen (21). 

		  3.3 	Genomic Analysis for Pathogen  

Identification: AI plays a pivotal role in  

genomic medicine by analyzing vast  

datasets to identify and understand the 

genetic makeup of pathogens. This has 

significant implications for infectious disease 

diagnosis, allowing for rapid and accurate 

identification of causative agents, leading to 

more targeted treatment strategies.

		  3.4 	Epidemiological Surveillance 

and Predictive Modeling: AI-driven predictive 

modeling has proven instrumental in monitoring  

and predicting the spread of infectious 

diseases. By analyzing real-time data from 

diverse sources, including social media 

and healthcare databases, AI assists public 

health authorities in implementing timely and 

effective interventions.

		  3.5	Chatbots and Virtual Assistants  

for Symptom Analysis: The integration of 

AI-powered chatbots and virtual assistants  

provides a user-friendly platform for  

individuals to assess their symptoms. These 

tools, utilizing AI algorithms, offer valuable 

preliminary insights, guiding individuals on 

whether to seek medical attention or engage 

in self-care measures.

		  3.6 	Drug Discovery and Antigen 

Identification: AI accelerates drug discovery 

by sifting through vast datasets to identify  

potential drug candidates for infectious  

diseases. Additionally, AI aids in the  

identification of antigens, crucial for the 

development of vaccines against emerging 

infectious threats.

		  3.7 	Real-time Data Analysis  

for Outbreak Monitoring: AI contributes to  

real-time data analysis, enabling the  

continuous monitoring of infectious disease 

outbreaks. This capability assists in the swift 

identification of hotspots, facilitating proactive 

public health measures to contain the spread 

of diseases.

		  3.8 	Electronic Health Records 

(EHR) and Data Mining: AI’s ability to 

mine valuable information from electronic 

health records enhances infectious disease  

research. By extracting insights from diverse 

patient records, AI supports epidemiological 

studies and the identification of risk factors 

associated with specific infectious diseases.

	 4. 	Future directions and challenges 

for AI in the diagnosis of infectious diseases. 

	 	 AI refers to the simulation or 

approximation of human intelligence in  
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machines.  The goals of  AI  include  

computer-enhanced learning, reasoning, 

and perception. AI is being used today 

across different industries, from finance to 

healthcare (17). 

	 	 AI algorithms and other applications  

powered by AI are being used to support 

medical professionals in clinical settings 

and in ongoing research. Currently, the most 

common roles for AI in medical settings 

are clinical decision support and imaging 

analysis (5). 

	 	 With the projected increase in the 

global population, current healthcare delivery 

models will face severe challenges. Rural 

and remote areas, whether in developed 

or developing countries, are characterized 

by the same challenges: the unavailability 

of hospitals, lack of trained and skilled staff 

performing tests, and poor compliance with 

quality assurance protocols. POCT using  

AI is poised to be able to address these  

challenges. In this review, we highlight  

some key areas of application of AI in 

POCT, including lateral flow immunoassays, 

bright-field microscopy, and hematology, 

demonstrating this rapidly expanding field 

of laboratory medicine (22). 

	 	 POCT, where pat ients are  

tested and treated at the hospital bedside,  

in pharmacies, at community centers,  

or in their own homes, provides a workable 

healthcare solution. One of the challenges in 

performing POC testing is ensuring that the 

results are reliable and correctly interpreted. 

This requires properly trained users and 

quality assurance practices. AI is making 

important contributions to POC testing and 

is expected to help resolve many of the  

challenges faced by healthcare workers  

and in the widespread application of  

direct-to-consumer testing. In this review,  

we highlight some important examples where 

AI facilitates developments in this rapidly 

expanding field (19,21,22). 

	 	 The application of AI to infectious  

disease diagnosis. An enhanced and  

more powerful diagnostic tool for infectious 

diseases could help clinicians around the 

world better identify pathogens and provide 

appropriate treatments to patients in a timely 

manner. By leveraging machine learning 

techniques trained on vast clinical databases, 

AI systems may be able to recognize subtle 

patterns and indicators that human doctors 

could miss. This could allow for the diagnosis 

of certain diseases much earlier than current 

standard practices. For example, an AI tool 

that can efficiently analyze medical imagery, 

like x-rays or CT scans, may be able to spot 

signs of infection that a human reviewer did  

not notice during the initial examination.  
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Earlier detection leads to earlier treatment, 

which can make a huge difference in public  

health outcomes, especially for highly  

contagious or life-threatening diseases. While 

there are certainly challenges to developing  

highly accurate AI for medical use, the  

potential benefits could be enormous.  

With further refinements, such systems 

may become valuable allies for physicians  

worldwide in the ongoing fight against  

infectious illnesses(5).

	 	 With AI, vast amounts of data  

on everything from genetics and lifestyle to 

ambient pollution and socioeconomic factors 

will empower researchers and clinicians to 

zero in on a patient's unique risk of disease 

and the best course of prevention or treatment.

Conclusion
	 AI can assist in diagnosing infectious 

diseases through machine learning, utilizing 

various methods that leverage accuracy, 

speed, data, and the capacity for further 

development. In the near future, AI may be  

accessed through mobile devices, as  

manufacturers have made significant  

advancements in developing mobile phones 

and personal computers equipped with  

dedicated CPUs for AI. These devices can be 

utilized with or without an internet connection. 

Furthermore, the utilization of web-based  

or cloud-based AI necessitates an internet 

connection. This review indicates that AI  

may be useful in diagnosing infectious 

diseases and offers the potential for further 

development in the future.
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ศักยภาพที่จะเอาชนะความท้าทายในการวินิจฉัยโรคติดเชื้อ. วารสารสถาบันป้องกันควบคุม

โรคเขตเมือง. 2567;9(1):281-292.
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