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Abstract: Acute respiratory infections (ARIs) are among the leading causes of morbidity
and mortality in children under five years of age worldwide. They encompass a wide range
of illnesses, from mild upper respiratory tract infections to severe lower respiratory tract
conditions such as pneumonia and bronchiolitis. This article reviews the most common
causes, clinical features, diagnostic methods, and management strategies for ARIs in
pediatric populations. Emphasis is placed on early diagnosis, rational use of antibiotics, and
preventive measures such as vaccination and hygiene.
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Introduction

Acute respiratory infections (ARIs) represent a significant burden in pediatric healthcare,
particularly in children under five years old. According to the World Health Organization,
ARIs account for more than 1.5 million deaths annually among young children, most of
which occur in developing countries. These infections range from benign viral illnesses to
life-threatening conditions like severe pneumonia. The high incidence, rapid progression,
and potential complications of ARIs make them a central focus of pediatric care and public
health policy.

ARIs are typically divided into two categories: upper respiratory tract infections (URTIs)
and lower respiratory tract infections (LRTIs). URTIs include the common cold, pharyngitis,
sinusitis, and otitis media, while LRTIs include bronchitis, bronchiolitis, and pneumonia.
Although most URTIs are self-limiting and caused by viruses, LRTIs often require more
aggressive treatment and may be caused by either viral or bacterial pathogens.
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Children are particularly susceptible to respiratory infections due to their immature immune
systems, small airways, and frequent exposure to pathogens in communal settings such as
daycares and schools. Malnutrition, air pollution, and lack of access to timely medical care
further increase the risk of complications and mortality in resource-limited settings.

This article aims to present a comprehensive overview of the etiology, clinical presentation,
diagnostic approach, and management of ARIs in children, with a focus on reducing
unnecessary antibiotic use and promoting effective prevention strategies.

Acute respiratory infections (ARIs) are among the most prevalent illnesses affecting
children worldwide and represent a leading cause of morbidity and mortality in those under
five years of age. These infections encompass a spectrum of diseases involving the upper
and lower respiratory tracts, ranging from self-limiting viral colds to life-threatening
pneumonias and bronchiolitis. Despite significant advances in pediatric healthcare, ARIs
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continue to pose major clinical and public health challenges, particularly in low- and middle-
income countries where access to timely diagnosis and treatment remains limited.

Children are biologically more susceptible to respiratory tract infections due to anatomical
and physiological factors. Their narrower airways, underdeveloped immune systems, and
high respiratory rates create a favorable environment for pathogens to colonize and spread.
Additionally, environmental factors such as exposure to tobacco smoke, indoor air pollution,
poor ventilation, and overcrowding contribute to increased incidence and severity of
infections. In many developing regions, malnutrition and coexisting diseases such as
HIV/AIDS further compromise children’s resistance to respiratory pathogens.

Acute respiratory infections are broadly categorized into upper respiratory tract infections
(URTIs)—which include rhinitis, pharyngitis, laryngitis, and otitis media—and lower
respiratory tract infections (LRTIs), such as bronchiolitis, bronchitis, and pneumonia. While
URTIs are typically mild and of viral origin, LRTIs may lead to severe complications,
hospitalization, and even death if not appropriately managed. Notably, pneumonia remains
the single largest infectious cause of death in children globally, accounting for
approximately 15% of all deaths in children under five.

The clinical burden of ARIs extends beyond immediate symptoms. Recurrent or poorly
managed infections can lead to chronic respiratory conditions, impaired lung development,
delayed growth, frequent school absenteeism, and a significant economic burden on families
and healthcare systems. Moreover, the inappropriate use of antibiotics in viral ARIs
contributes to the growing global threat of antimicrobial resistance, further complicating
future management strategies.

Despite these challenges, ARIs are largely preventable through simple and cost-effective
measures. Immunization programs, including vaccines against pneumococcus, Haemophilus
influenzae type b (Hib), influenza, and more recently SARS-CoV-2, have proven highly
effective in reducing incidence and mortality. Public health interventions focused on
improving nutrition, promoting exclusive breastfeeding, maintaining hygiene, and reducing
exposure to indoor pollutants have also shown considerable success in preventing ARIs.
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This article aims to provide a comprehensive overview of acute respiratory infections in
children by examining the most common etiological agents, clinical presentations,
diagnostic methods, and therapeutic strategies. Emphasis will be placed on evidence-based
approaches to diagnosis and treatment, rational antibiotic use, and preventive interventions
to mitigate the impact of ARIs on child health globally.

Materials and Methods

A review of current literature on pediatric ARIs was conducted using databases such as
PubMed, Scopus, and WHO publications. Keywords included "acute respiratory infection,"
"pediatric pneumonia," "bronchiolitis," "childhood infections," and "antibiotic stewardship."
Clinical guidelines from organizations such as the American Academy of Pediatrics (AAP),
Centers for Disease Control and Prevention (CDC), and WHO were also included. Studies
from 2015 to 2024 were analyzed, emphasizing diagnostic standards, evidence-based
treatment, and outcomes in children with ARIs.
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This study is based on a comprehensive narrative review of scholarly literature aimed at
synthesizing up-to-date clinical and epidemiological information on acute respiratory
infections (ARIs) in children. The methodological approach involved a structured and
targeted search of peer-reviewed publications, official health organization reports, and
clinical practice guidelines to ensure the collection of relevant, accurate, and current data.

The literature search was conducted using several major biomedical databases, including
PubMed, Scopus, Web of Science, and the World Health Organization (WHO) digital
library. The search strategy was developed using a combination of controlled vocabulary
(MeSH terms) and free-text keywords related to pediatric ARIs. Terms such as “acute
respiratory infection,” “pediatric pneumonia,” “bronchiolitis in children,” “viral respiratory
infections,” “bacterial pneumonia,” “antibiotic resistance,” “childhood vaccination,” and
“respiratory management in pediatrics” were used in various combinations to retrieve
pertinent sources. Boolean operators were applied to expand or narrow the search scope as
needed.
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The selection process included studies published between 2015 and 2024 to capture the most
recent developments and evidence-based practices. Only articles written in English and
those focused specifically on children aged 0 to 14 years were considered eligible. Both
observational and interventional studies were reviewed, along with meta-analyses,
systematic reviews, and clinical guidelines from recognized institutions such as the
American Academy of Pediatrics (AAP), the Centers for Disease Control and Prevention
(CDC), and the World Health Organization (WHO). Exclusion criteria included studies
focusing solely on adult populations, articles lacking full-text access, and publications
predating the defined timeline unless they contained foundational information.

All selected sources were critically appraised for relevance, methodological quality, and
clinical applicability. The key parameters extracted from each study included demographic
focus, identified causative agents of ARIs, risk factors, diagnostic methods, treatment
protocols, and preventive recommendations. Where possible, regional and global disease
burden statistics were also included to contextualize findings.
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In addition to database searches, grey literature—such as government health bulletins, global
surveillance reports, and non-indexed regional studies—was also examined to incorporate
broader perspectives, particularly from low- and middle-income countries. This was
essential to address disparities in healthcare access and variation in clinical outcomes among
different population groups.

The synthesis of data was performed thematically, organizing findings under core domains:
etiology, clinical presentation, diagnosis, treatment, and prevention of ARIs in pediatric
populations. This structured approach ensured that the review not only covered the clinical
aspects of ARIs but also integrated public health strategies and emerging global challenges
such as antimicrobial resistance.

By adopting this rigorous and integrative methodology, the present review aims to provide a
thorough and balanced account of ARIs in children, supporting clinicians, researchers, and
policymakers in understanding, managing, and ultimately reducing the burden of respiratory
infections among the youngest and most vulnerable members of society.
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Results and Discussion

Etiology and Risk Factors

The most common causative agents of ARIs in children include viruses such as respiratory
syncytial virus (RSV), influenza virus, adenovirus, rhinovirus, and parainfluenza. Bacterial
pathogens include Streptococcus pneumoniae, Haemophilus influenzae, and Mycoplasma
pneumoniae. Risk factors for severe ARIs include age under two years, malnutrition,
prematurity, low birth weight, immunodeficiency, exposure to tobacco smoke, and crowded
living conditions.

Clinical Features

Symptoms of ARIs vary based on the site and severity of the infection. URTIs generally
present with nasal congestion, cough, sore throat, and low-grade fever. In contrast, LRTIs
such as bronchiolitis and pneumonia may manifest with high fever, tachypnea, chest
indrawing, nasal flaring, wheezing, and hypoxia. Young infants may show nonspecific signs
such as poor feeding and lethargy.

Diagnosis

Diagnosis of ARIs is primarily clinical, especially in resource-limited settings. WHO
guidelines recommend the use of respiratory rate and chest indrawing as indicators of
pneumonia in children under five. Pulse oximetry is essential to assess hypoxia. In
hospitalized or complicated cases, laboratory and imaging investigations may include:

. Complete blood count (CBC)

. Chest X-ray

. Nasopharyngeal swabs for viral PCR or antigen testing
. Blood cultures in suspected sepsis
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Over-reliance on radiography and unnecessary laboratory testing should be avoided in
simple cases, as clinical judgment remains the most critical tool in diagnosis.

Management
Treatment strategies depend on the severity and suspected etiology of the ARI:

. Mild viral URTTIs typically require supportive care only: hydration, antipyretics, and
nasal saline irrigation.

. Bronchiolitis, especially caused by RSV, is managed with oxygen therapy,
hydration, and close monitoring. Bronchodilators and steroids are generally not effective.

. Community-acquired pneumonia requires antibiotic therapy. WHO recommends
amoxicillin as the first-line treatment for non-severe cases. Severe pneumonia may require
intravenous antibiotics and hospital admission.

. Antibiotic stewardship is critical to reduce resistance. Antibiotics should not be
prescribed for viral infections or based solely on parental pressure.

Prevention
Preventive strategies for ARIs are multifactorial:
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. Vaccination: Routine immunizations, including pneumococcal, Haemophilus
influenzae type b (Hib), influenza, and COVID-19 vaccines, significantly reduce the
incidence of severe respiratory infections.

. Nutrition: Adequate nutrition, including exclusive breastfeeding for the first 6
months, enhances immunity.

. Hygiene and sanitation: Handwashing, proper ventilation, and avoiding exposure to
tobacco smoke are effective non-pharmacological interventions.

. Community education: Raising awareness among caregivers about symptom
recognition and early medical consultation can improve outcomes.

Conclusion

Acute respiratory infections remain a major cause of childhood illness and death,
particularly in developing countries. While many ARIs are self-limiting, others require
urgent and targeted medical intervention. Accurate clinical diagnosis, rational use of
antibiotics, and early supportive care can significantly improve outcomes. Moreover, public
health strategies, including vaccination, nutrition support, and caregiver education, are
essential in preventing ARIs and reducing the burden on healthcare systems. A coordinated
approach involving clinicians, families, and policymakers is vital to combat the global
challenge of ARIs in pediatric populations.
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