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1.  Introduction 

Viral respiratory infections in children are among the most frequent causes of morbidity and mortality 

in the paediatric population, with a significant impact on both individual health and healthcare systems 

[1,2]. These infections encompass conditions such as bronchiolitis, influenza, respiratory syncytial 

virus (RSV) infections, and other viral illnesses affecting the upper and lower respiratory tracts [3,4]. 

Children under five years of age are particularly vulnerable due to their developing immune systems 
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Abstract. Background: Viral respiratory infections in children are a major public health issue, 

with high incidence rates and a significant impact on healthcare systems. The application of 

artificial intelligence (AI) in the medical field offers substantial opportunities for early 

detection, accurate diagnosis, effective management, and prevention of these infections.Aim: 

This study aims to analyse the most effective AI-based approaches for managing viral 

respiratory infections in children, including its application in paediatric hospitals, telemedicine, 

and routine practices, while also identifying challenges associated with 

implementation. Methodology: A systematic literature review was conducted following the

 PRISMA guidelines. The search was performed across 10 major databases: De Gruyter, MDPI,

 Nature, PubMed, ScienceDirect, Elsevier, SpringerLink, Wiley Online Library, Taylor &

 Francis, and Frontiers, focusing on articles published between 2020 and 2024. Out of 46,900

 scientific articles, 17 relevant studies were selected, including original research, meta-analyses,

 and systematic reviews. Results: AI has shown high efficiency in the early detection 

of symptoms, differential diagnosis between viral and bacterial infections, monitoring 

disease progression, and personalising treatments. Its use in telemedicine and family 

education has improved accessibility to care and raised awareness. Integration of AI in 

paediatric hospitals has reduced diagnostic time and optimised resources. However, 

large-scale implementation depends on collaboration between medical professionals and IT 

specialists. Conclusions: AI represents a promising solution for improving the management of 

viral respiratory infections in children. The development of standardised protocols and 

addressing ethical challenges are essential for the effective integration of this technology into 

paediatric practice. 
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and limited ability to combat viral pathogens, leading to high rates of hospitalisation and, in severe 

cases, complications such as respiratory failure or pneumonia [5,6]. 

These conditions exhibit a seasonal pattern, with peak incidence during the colder months, placing 

pressure on healthcare resources and increasing the need for effective interventions [7,8]. Prompt and 

accurate diagnosis of viral respiratory infections is crucial for distinguishing these illnesses from 

bacterial infections, thereby avoiding unnecessary antibiotic administration and contributing to the 

fight against antimicrobial resistance, a growing global health concern [9]. 

Beyond the medical implications, respiratory infections in children have significant socio-

economic effects, including school absenteeism, healthcare-related costs, and the stress experienced by 

affected families [10,11]. Managing these diseases requires a comprehensive approach, incorporating 

prevention through vaccination, improved access to diagnostic tools and treatments, and educating 

parents about warning signs and protective measures [12,13]. 

Diagnosing and treating viral respiratory infections in children presents major challenges. 

Symptoms such as fever, cough, nasal congestion, and breathing difficulties are often non-specific and 

can be mistaken for bacterial infections or other respiratory conditions [14]. This symptomatic overlap 

complicates accurate diagnosis, particularly in the absence of rapid and accessible tests to identify 

specific viral pathogens. Consequently, antibiotics are often used unnecessarily, further exacerbating 

the rise in antimicrobial resistance [15]. 

In addition to diagnostic challenges, treatment is hindered by the lack of effective antiviral 

therapies for most viruses involved [16]. In many cases, management is symptomatic, focusing on 

fever reduction, adequate hydration, and maintaining good oxygenation. Severe cases may require 

hospitalisation for respiratory support or the administration of antivirals in specific scenarios, such as 

influenza infections [17]. 

These challenges highlight the need for improved diagnostic tools, infection prevention through 

vaccination, and integrated strategies to reduce both the disease burden and the risks associated with 

inappropriate treatment. 

In this context, modern technologies such as artificial intelligence (AI) offer considerable potential 

for monitoring, diagnosing, and managing these infections, optimising clinical responses, and 

alleviating the burden on families and healthcare systems [18]. However, viral respiratory infections 

remain a multidimensional challenge requiring interdisciplinary collaboration and innovative solutions 

to safeguard the health of the most vulnerable members of our society. 

1.1.  The Role of Artificial Intelligence (AI) in the Medical Sector 

Artificial intelligence (AI) plays an increasingly significant role in the medical sector, substantially 

enhancing the diagnosis, treatment, and monitoring of patients [19]. By leveraging advanced 

algorithms and the capacity to analyse vast datasets rapidly, AI facilitates the early detection of 

diseases, often before noticeable symptoms appear, enabling quicker and more effective interventions 

[20]. 

AI holds immense potential in managing viral respiratory infections in children, contributing to 

early detection, differential diagnosis, and disease progression monitoring [21]. These applications not 

only improve the quality of care but also reduce the time required for medical decision-making, 

optimising healthcare resources. 

Early Detection 

One of the most valuable contributions of AI lies in early disease detection. By analysing clinical 

data, medical histories, and vital signs collected through wearable devices or electronic health records, 

deep learning algorithms can identify subtle patterns indicative of respiratory infections before 

symptoms become apparent [22]. This enables timely interventions, lowering the risk of severe 

complications. For instance, AI can process large-scale epidemiological data to predict outbreaks of 

viruses like respiratory syncytial virus (RSV), allowing healthcare professionals to prepare in advance 

[23]. 

Differential Diagnosis 
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AI-driven differential diagnosis algorithms play a critical role in distinguishing viral infections 

from bacterial ones, a common challenge in medical practice [24]. By processing data such as 

symptoms, laboratory results, and clinical parameters, AI can suggest accurate diagnoses and help 

reduce unnecessary antibiotic use [25]. For example, AI-powered digital platforms can analyse real-

time data and automatically provide insights into the likelihood of a viral versus bacterial infection, 

guiding physicians towards more appropriate treatments [26]. 

Monitoring and Predicting Disease Progression 

AI-integrated smart devices connected to digital platforms facilitate disease monitoring and 

progression prediction [27]. These systems continuously track vital parameters in children, such as 

respiratory rate, oxygen saturation, and body temperature, detecting early signs of imminent 

deterioration [28]. Predictive models can analyse this data to anticipate disease worsening and alert 

doctors or parents, reducing the risk of complications and enabling timely interventions [29]. 

By incorporating AI into the management of respiratory infections, healthcare professionals gain 

access to advanced tools, while patients benefit from faster and more effective care [30]. These 

technological solutions enhance the quality of medical services while alleviating the burden on 

healthcare systems. 

2.  Materials and Methods 

The methodology of this study was developed in accordance with the PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses) guidelines to ensure a transparent and rigorous 

process of selection, analysis, and integration of the relevant literature. 

The central research question addressed was: What are the most effective approaches for the 

detection, diagnosis, management, and prevention of viral respiratory infections in children, with a 

focus on the use of artificial intelligence to optimise clinical interventions? 

2.1.  Systematic Literature Search 

To address this question, a systematic search was conducted across the 10 most prominent scientific 

databases: De Gruyter, MDPI, Nature, PubMed, ScienceDirect, Elsevier, SpringerLink, Wiley Online 

Library, Taylor & Francis, and Frontiers. The keywords used in the search included:“artificial 

intelligence respiratory viral infections in children” (17,700 articles), “viral infection management in 

children artificial intelligence” (17,800 articles), “AI-based monitoring of respiratory illnesses in 

children” (11,400 articles) 

A total of 46,900 scientific articles were identified. Boolean operators such as AND and OR were 

employed to combine search terms and enhance the relevance of the identified articles. 

 

2.2.  Inclusion and Exclusion Criteria 

The search was limited to articles published between 2020 and 2024, available in English, and 

providing full-text access. 

Inclusion Criteria:articles published between 2020 and 2024, original studies, systematic reviews, 

and meta-analyses, clinical guidelines and international reports focusing on viral respiratory infections 

in children, studies addressing the use of artificial intelligence in detection, diagnosis, treatment, or 

monitoring, research specifically referring to AI in paediatric viral respiratory infections. 

Exclusion Criteria: studies published prior to 2020, articles exclusively examining adult 

populations, non-peer-reviewed papers, studies exclusively focused on bacterial infections, without 

relevance to the viral context. 
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2.3.  Data Extraction and Analysis 

Data obtained from the selected articles were analysed qualitatively, emphasising clinical applicability 

and relevance to the use of artificial intelligence in paediatrics (Figure 1). 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 1.PRISMA Flow Diagram of articles related to Artificial Intelligence in Paediatric 

Viral Respiratory Infections 

 

In Figure 1, we can observe that the selection and analysis process of studies in the PRISMA flow 

diagram was carried out in several stages. In the first stage, 10 databases were identified, from which 

46,900 records were initially retrieved. Among these, 11,201 duplicate records and an additional 

34,339 records were removed for other reasons, leaving 170 records for further screening. 

After screening, 24 records were excluded for not meeting the selection criteria, with the following 

reasons: 

As a result, 146 reports were evaluated for eligibility, of which 62 studies were included in the first 

stage of review, and subsequently, 17 studies were included in the second stage of review. 

This diagram clearly summarises the process of identifying, analysing, and including relevant 

studies in the literature review on the use of artificial intelligence in paediatric viral respiratory 

infections. 

 

3.  Results 

Table 1 provides a detailed framework of the analytical criteria used to evaluate the most effective 

approaches for the detection, diagnosis, management, and prevention of viral respiratory infections in 

children. 

The focus is on the use of artificial intelligence to optimise clinical interventions, including: early 

disease detection, differential diagnosis between viral and bacterial infections, patient monitoring and 

disease progression, personalised treatment, epidemiological prediction each domain is accompanied 

Records identified from: 
Databases (n = 10) 

Duplicate records removed: 
(n = 11,201) 
Records excluded for other reasons: 

(n = 34,339) 

Records screened: 
(n = 170) 

Records excluded: 
(n = 24) 

Reports assessed for 
eligibility: 
(n = 146) 

Exclusion reasons: 

• Reason 1: Studies published before 
2020  

• Reason 2: Studies on adult populations  

• Reason 3: Articles not peer-reviewed  

• Reason 4: Articles exclusively 
addressing bacterial infections, without 
any connection to the viral context 

• Reason 5: Studies that do not refer to 
artificial intelligence in paediatric viral 
respiratory infections. 
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by descriptions, specific performance indicators, and references from the relevant literature, offering a 

comprehensive overview of AI’s contributions in this context. 

 

Table 1.Analytical Framework for Evaluating Approaches to Detection, Diagnosis, Management, and 

Prevention of Viral Respiratory Infections in Children, Focusing on Artificial Intelligence 

 

Domain Analysis Criteria Description Evaluated 

Indicators 

Authors and 

Year 

Early 

Detection 

Use of AI 

algorithms for 

symptom 

recognition 

Evaluates AI's ability to 

identify patterns 

associated with disease 

onset using clinical data 

and early signs. 

Accuracy of 

prediction 

models, 

detection time 

Tso et al., 

2022; Agrebi 

& Larbi, 2020 

[31,32] 

 
Integration of data 

from portable 

devices and 

sensors 

Analyses real-time data 

(e.g., temperature, 

oxygen saturation, 

respiratory rate) to 

correlate with disease 

onset. 

Correlation rate 

between 

measured data 

and early 

diagnosis 

Chowdhury et 

al., 2024; 

Garcés-

Jiménez et al., 

2024 [33,34] 

 
Identification of 

risk factors for 

respiratory 

infections 

Applies AI to detect 

predisposing factors 

(e.g., medical history, 

virus exposure, family 

environment). 

Sensitivity and 

specificity of 

algorithms 

Kassaw et al., 

2024; Leite et 

al., 2021 

[35,36] 

Differential 

Diagnosis 

AI's ability to 

differentiate viral 

and bacterial 

infections 

Assesses AI's role in 

reducing unnecessary 

antibiotic use through 

precise differential 

diagnosis. 

Rate of incorrect 

antibiotic 

prescriptions 

Dhesi et al., 

2020; Wen et 

al., 2023 

[37,38] 

 
Integration of lab 

tests into diagnosis 

Explores how AI 

analyses data such as 

CRP, ESR, and 

leukocyte counts for 

rapid and accurate 

clinical decisions. 

Diagnostic 

accuracy 

Okuyan et al., 

2023; Das, 

2020 [39,40] 

 
Recognition of 

radiological 

patterns in 

pulmonary 

infections 

Uses AI to analyse 

radiological images (X-

rays, CT) for features 

indicative of viral 

aetiology. 

Sensitivity, 

specificity 

Stefanidis et 

al., 2021; 

Bouchareb et 

al., 2021 

[41,42] 

Clinical 

Management 

Personalisation of 

treatment based on 

patient history 

AI adapts treatment 

using data such as age, 

comorbidities, medical 

history, and response to 

prior treatments. 

Success rate of 

personalised 

interventions 

Peiffer-Smadja 

et al., 2020; 

Epelde, 2024 

[43,44] 

 
Monitoring disease 

progression and 

adjusting treatment 

Assesses AI's ability to 

analyse real-time data 

and provide clinical 

recommendations for 

treatment adjustments. 

Number of 

successfully 

adjusted clinical 

interventions 

Chumbita et 

al., 2020; Yang 

et al., 2021 

[45,46] 

 
Use of AI-assisted Analyses the Patient Pappalardo et 
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telemedicine for 

respiratory 

infections 

effectiveness of 

telemedicine platforms 

integrating AI for remote 

monitoring of paediatric 

patients. 

satisfaction, 

reduced time to 

intervention 

al., 2021; 

Pandya et al., 

2023 [47,48] 

Prevention Predicting 

epidemiological 

outbreaks of 

respiratory 

infections 

Assesses AI’s ability to 

identify geographic and 

temporal patterns of 

outbreaks, aiding in 

intervention preparation. 

Outbreak 

prediction 

accuracy 

Leite et al., 

2021; McCord 

et al., 2023 

[49,50] 

 
Role of AI in 

family education 

and counselling 

Analyses AI's use in 

providing personalised 

information to families 

on preventive measures 

and symptom 

management. 

Impact on 

parental 

awareness 

Zahra et al., 

2024; Stokes et 

al., 2022 

[51,52] 

Ethical and 

Technical 

Aspects 

Patient data 

confidentiality and 

protection 

Evaluates measures to 

safeguard sensitive data 

in AI applications. 

Compliance 

with privacy 

standards 

Alqudaihi et 

al., 2021 [53]; 

Epelde, 2024 

[54]  
Transparency and 

interpretability of 

algorithms 

Analyses how AI 

algorithms provide 

understandable 

recommendations for 

healthcare professionals. 

Feedback from 

clinical users 

Hussain et al., 

2024; 

Aggelidis et 

al., 2024 

[55,56]  
Efficiency of 

algorithms in 

diverse clinical 

settings 

Evaluates AI 

performance based on 

patient characteristics 

(e.g., age, comorbidities, 

resource availability). 

Accuracy across 

varied clinical 

environments 

Yadav et al., 

2024; 

Villafuerte et 

al., 2023 

[57,58] 

 

Table 1 highlights the essential contributions of artificial intelligence in managing viral respiratory 

infections in children, emphasising both its benefits and key areas requiring further exploration. 

The application of AI enables the early and accurate detection of symptoms, supports clinical 

decision-making through data-integrated differential diagnosis, and facilitates personalised patient 

monitoring. Additionally, AI contributes to the development of effective prevention strategies through 

epidemiological prediction and aids in educating families about protective measures. 

The conclusions of this analysis provide a solid foundation for the continued integration of artificial 

intelligence in paediatrics, with the potential to significantly improve clinical outcomes and the quality 

of medical care. 

Figure 2 illustrates the frequency of studies supporting various AI applications in the detection, 

diagnosis, management, prevention, and ethical considerations of paediatric viral respiratory infection 

management. These frequencies were determined based on the analysis of the entire body of 

specialised literature reviewed in this article, highlighting areas of strong evidence and those requiring 

further exploration. 
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Figure 2. Frequency of studies supporting artificial intelligence applications in managing 

paediatric viral respiratory infections 

 

The figure 2 highlights the frequency of studies supporting various AI applications in managing 

paediatric viral respiratory infections. 

In detection, early symptom recognition through wearable sensors and AI algorithms showed 

strong support, while predicting severe outcomes and identifying patient risk factors had moderate 

evidence. 

In diagnosis, AI's role in differentiating bacterial from viral infections and analysing radiological 

patterns demonstrated robust evidence, while integrating lab markers had moderate support. 

In management, remote monitoring and telemedicine received the highest frequency of evidence, 

followed by personalised treatment approaches and monitoring disease progression. 

In prevention, AI-driven epidemiological outbreak prediction was well-supported, whereas family 

education and counselling showed less frequent representation. 

For ethical and operational aspects, ensuring data privacy and compliance had moderate support, as 

did training healthcare professionals, while adaptability across clinical environments showed lower 

evidence. 

Overall, AI applications in areas such as telemedicine, early detection, and differential diagnosis 

have strong support, while aspects like education and operational adaptability require further research. 

 

4.  Discussion 

The findings of this analysis align with trends and conclusions in the existing literature, highlighting 

the potential of artificial intelligence (AI) to transform the management of viral respiratory infections 

in children. 

Regarding early detection, the literature supports the use of advanced algorithms for the timely 

identification of symptoms and the analysis of clinical data. Studies by Belkacem et al. (2021) and 

Phatak et al. (2021) emphasise the importance of real-time data collection through wearable devices 

and smart sensors. These methodologies are corroborated by this study’s results, which demonstrated a 

strong correlation between measured data and the early identification of disease [59,60]. 

In differential diagnosis, the results indicate that AI accurately differentiates between viral and 

bacterial infections, thereby reducing unnecessary antibiotic use. This finding is consistent with the 

conclusions of Fanelli et al. (2020), who underscored AI’s role in lowering the rate of incorrect 

antibiotic prescriptions [61]. Additionally, the integration of laboratory tests and radiological image 

analysis through AI algorithms, as documented by Najjar (2023) and Obuchowicz et al. (2024), was 

confirmed by this study, which demonstrated significant improvements in diagnostic sensitivity and 

specificity [62,63]. 
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In terms of clinical management, the literature strongly highlights the importance of personalised 

treatment and intervention adjustments based on real-time data. Studies by Al-Anazi (2024) and 

Gülşen & Yalçın (2024) confirm that AI can tailor individualised treatments and efficiently monitor 

paediatric patient outcomes, findings that are fully supported by this study [64,65]. Furthermore, the 

use of AI-assisted telemedicine, identified by Moafa et al. (2024) as an effective solution for remote 

monitoring, was correlated with increased patient satisfaction and reduced time to intervention, a trend 

also observed in this study [66]. 

In prevention, the data confirms AI's contributions to epidemiological prediction and family 

education. The findings align with those of Srivastava et al. (2024), who demonstrated AI’s ability to 

anticipate epidemiological outbreaks with high accuracy [67], and Krupp et al. (2022), who 

highlighted AI's role in delivering personalised information and improving parental awareness [68]. 

The analysis of ethical and technical aspects underscored the need for safeguarding data 

confidentiality and ensuring algorithm transparency. These conclusions are consistent with the 

literature, including studies by Borda et al. (2022) and Obasa (2023), which emphasise the importance 

of implementing strict data protection measures and developing interpretable algorithms [69,70]. 

Research, such as that by Gradisteanu Pircalabioru et al. (2022), demonstrates that AI can support 

rapid and accurate diagnosis in paediatric units by analysing complex clinical data, thereby reducing 

the time required for medical decision-making [71]. Similarly, the use of AI in managing patient flow 

and resource allocation in hospitals, highlighted by He et al. (2021), was confirmed in this study, 

emphasising AI’s efficiency in reducing waiting times and optimising logistics [72]. Continuous 

monitoring of paediatric patients using AI, with early interventions in cases of detected complications, 

is supported by both the present findings and relevant literature. 

AI-assisted mobile applications and telemedicine platforms represent another impactful domain in 

paediatric care. The results of this study show that AI-based mobile applications facilitate the 

monitoring of respiratory symptoms and enhance communication between parents and doctors, 

consistent with the findings of Kızmaz (2024) [73]. Furthermore, the integration of AI into 

telemedicine, as highlighted by Andrade-Arenas et al. (2024), aids in the early detection of anomalies 

and the provision of precise recommendations during remote consultations. This reduces the need for 

unnecessary travel and improves the accessibility of medical services [74]. Additionally, AI-assisted 

educational applications that provide parents with personalised information on prevention and 

symptom management are essential for improving family awareness. 

The integration of AI into routine practices presents both challenges and significant opportunities. 

The study's findings highlight that training medical staff in AI usage is a critical step, aligning with 

Shinners et al. (2020), who emphasised the importance of training programmes for the acceptance and 

efficient use of this technology [75]. Furthermore, the literature, including research by Reddy et al. 

(2021), underscores the need for ongoing evaluation of AI algorithm performance across clinical 

environments to ensure their effectiveness and adaptability in various contexts [76]. 

A key factor in the successful implementation of AI in paediatrics is collaboration between medical 

experts and IT specialists. This study, in agreement with observations by Shelmerdine et al. (2022), 

highlights the importance of multidisciplinary teams combining clinical expertise and technical 

knowledge to develop AI solutions tailored to paediatric needs[77]. Moreover, Padhi et al. (2023) 

stress the necessity of customising AI algorithms to address the unique characteristics of paediatric 

populations and the local context of each hospital[78]. The protocolisation and standardisation of such 

collaborations, as noted by Dzobo et al. (2020), are crucial for ensuring the safe and efficient 

integration of AI technologies into daily practice[79]. 

These findings confirm that the use of AI in paediatrics, whether in hospitals, through mobile 

applications, or via telemedicine, has the potential to transform the management of viral respiratory 

infections. Integrating AI into routine practices and fostering interdisciplinary collaboration are 

essential steps to maximise the benefits of this technology and enhance the quality of medical care 

provided to children. 
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5.  Conclusions 

Artificial intelligence (AI) proves to be a valuable tool in managing viral respiratory infections in 

children, with the potential to transform clinical practices by enhancing diagnosis, treatment, and 

prevention. The findings of this study confirm that AI significantly contributes to the early detection of 

symptoms and differential diagnosis, reducing the risk of inappropriate interventions and optimising 

the time required for medical decision-making. 

The use of AI in pediatric hospitals, as well as through mobile applications and telemedicine, 

supports continuous patient monitoring, personalised treatments, and alleviates the burden on 

healthcare systems. AI-assisted mobile applications and telemedicine platforms improve access to 

medical services, provide personalised education for parents, and enable remote monitoring of 

children with respiratory illnesses. These benefits are complemented by increased patient and family 

satisfaction, demonstrating that AI can bring significant improvements to the quality of medical care. 

Integrating AI into routine practices requires investment in medical staff training and the 

development of standardised protocols to ensure the safe and effective use of the technology. 

Furthermore, interdisciplinary collaboration between medical professionals and IT specialists is 

crucial to personalise AI solutions and adapt them to the needs of the paediatric population. Ethical 

considerations, such as data confidentiality and algorithm interpretability, remain a priority for the 

successful integration of AI into medical practice. 

In conclusion, AI has the capacity to redefine paediatric care by enabling early detection, accurate 

diagnosis, personalised monitoring, and effective prevention of viral respiratory infections. However, 

to fully realise the potential of this technology, close collaboration among clinicians, researchers, and 

IT developers is essential, alongside an ethical and well-regulated approach to AI use in paediatrics. 
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