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Abstract: Respiratory tract infections (RTIs) in children
are one of the most common reasons for parents
consulting health professionals. Most RTIs are self-
limiting viral illnesses that will resolve with time and
supportive management. However, it is important for the
health professional to identify any RTI that may have
more serious implications for the child and require
medical intervention. Diagnosis can usually be made
from the history and presenting symptoms such as cough,
wheeze, tachypnea, fever, or stridor. Exclusion of “red
flag” symptoms will enable health professionals to
appropriately reassure parents and advise symptomatic
management with antipyretics and adequate fluid
administration. With the expanding role of nurses in
ambulatory settings, many children are now being seen
by health professionals other than doctors, (eg, advanced
nurse practitioners), some of whom are trained in
pediatrics while others have limited knowledge of
nursing sick children. It is therefore vital that these
professionals remain aware of any risk factors and that
they can recognize “red flags” in a sick child rapidly and
escalate further management appropriately. Some
children will require admission to hospital for
respiratory support and other therapies, such as
intravenous antibiotics and fluids. With advancement of
the “non-medical prescriber” within the nursing
profession, awareness of when to give or not give
antibiotic therapy needs careful consideration, especially
in light of the problems that may arise from overuse of
antibiotic treatment. Nurses have a vital role, not only in
administering medications and supporting other medical
interventions, but also in supporting the child and family
over the period of illness. The education of the parents
and the child, in some instances, about prevention and
avoidance to reduce the risks of any further RTIs must
be addressed, including immunization and smoking
cessation. [1-6,22-25,32-33]
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L INTRODUCTION

Respiratory tract infections (RTIs) in children form
one of the most common reasons for medical
consultation worldwide and remain a leading cause of
childhood morbidity and mortality, especially in low-
and middle-income countries. Pediatric RTIs span a
spectrum from self-limiting upper respiratory tract
infections (URTIs) to life-threatening lower
respiratory tract infections (LRTIs) such as
bronchiolitis and community-acquired pneumonia
(CAP). Viral pathogens are responsible for the
majority of pediatric RTIs, with respiratory syncytial
virus (RSV), influenza viruses, parainfluenza viruses,
rhinoviruses, adenovirus, and human
metapneumovirus most frequently implicated in
infants and young children. Bacterial pathogens such
as  Streptococcus  pneumoniae, Haemophilus
influenzae type b, Staphylococcus aureus, and
Mycoplasma pneumoniae contribute significantly to
severe disease and complications and remain
important targets for appropriate antibiotic therapy.
The global burden of disease is substantial: pneumonia
alone causes millions of new cases and a
disproportionate share of childhood deaths each year,
demonstrating an ongoing need for accurate diagnosis,
evidence-based therapy, and preventive public health
measures. Clinically, pediatric RTIs commonly
present with cough, rhinorrhea, fever, tachypnea,
wheeze, and feeding difficulties. The initial
assessment in all settings should focus on identifying
“red flags” that indicate severe illness or imminent
respiratory failure—these include marked tachypnea
for age, severe chest indrawing or retractions, central
cyanosis, apnoea, marked lethargy or inability to feed,
and oxygen saturation persistently below accepted
thresholds (commonly SpO: < 92% in room air for
most children). Early recognition of these signs guides
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timely escalation to oxygen therapy, fluid
resuscitation, and inpatient or intensive care. Pulse
oximetry is a simple, essential monitoring tool for
identifying hypoxaemia and is recommended for
children with significant respiratory symptoms.
Standardized case definitions (such as those in WHO
and national guidelines) that classify pneumonia
severity by presence of danger signs and chest
indrawing remain practical, especially in resource-
limited contexts. Diagnostic challenges in pediatric
RTIs are numerous. First, the clinical overlap between
viral and bacterial infections is large; symptoms such
as fever, tachypnea, and cough can occur in both, and
the physical exam can be non-specific in infants.
Second, co-infection with multiple viruses or bacterial
superinfection further complicates interpretation.
Third, access to reliable point-of-care diagnostics—
such as chest radiography, pulse oximetry, and
laboratory markers (CRP, procalcitonin)—varies
widely across settings. These limitations often lead to
diagnostic uncertainty and practice variation in
treatment decisions, particularly antibiotic
prescribing. Advanced molecular diagnostics, notably
multiplex PCR respiratory panels, have improved
pathogen  detection, allowing
identification of multiple viral and some bacterial
agents within hours, which can reduce unnecessary
antibiotic use when interpreted in appropriate clinical
context. However, molecular detection of a virus does
not exclude bacterial co-infection, and the clinical
utility of PCR depends on pretest probability, timing
of specimen collection, and the quality of specimen.
Point-of-care lung ultrasound is an emerging

simultaneous

diagnostic adjunct with growing evidence for the
detection of consolidation and pleural effusion in
pneumonia and may be useful where radiography is
limited. Management principles for pediatric RTIs
emphasize supportive care for viral etiologies,
judicious use of antibiotics for bacterial infections,
supportive respiratory therapies when indicated, and
prevention via vaccination and environmental
interventions. For most URTIs and bronchiolitis
caused by wviruses, therapy remains supportive:
ensuring adequate hydration and nutrition, managing
fever with paracetamol or ibuprofen as indicated by
age and dosing recommendations, nasal suctioning
and saline for infants with nasal obstruction, and
careful outpatient follow-up. Routine use of
bronchodilators, systemic or inhaled corticosteroids,
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and antibiotics in bronchiolitis is not supported by
high-quality evidence and is discouraged by major
pediatric guideline committees; interventions are
reserved for specific clinical circumstances (e.g.,
underlying reactive airways disease, severe wheeze
with response to a therapeutic trial). Hospitalized
children with significant respiratory distress require
oxygen supplementation to maintain target saturations,
close monitoring, and supportive measures including
nasal gastric feeding or IV fluids when intake is
inadequate. In conditions such as severe pneumonia or
respiratory failure, ventilatory support (CPAP or
mechanical  ventilation) may be necessary.
Palivizumab and other monoclonal preventive options
(e.g., nirsevimab) are recommended for certain high-
risk groups to prevent severe RSV disease;
prophylaxis policy should follow national guidelines.
[1-6,22-25,32-33] [1,7,8] [10,11,26,27]
[1,7,8,10,11,28,29]

Antibiotic selection and dosing in pediatric RTIs must
balance efficacy, safety, resistance concerns, and
resource availability. International guidance supports
narrow-spectrum beta-lactams as first-line therapy for
typical bacterial pneumonia in children. The WHO
recommends oral amoxicillin for children with fast-
breathing pneumonia (no chest indrawing or general
danger sign) at a total daily dose approximating 80
mg/kg/day (e.g., 40 mg/kg twice daily or divided more
frequently depending on national practice) for a 3-5
day course dependent on epidemiology and HIV
prevalence. In ambulatory mild CAP, many national
formularies and pediatric infectious disease guidelines
recommend high-dose oral amoxicillin (40-60
mg/kg/day divided into three doses or at least 80
mg/kg/day in some recommendations) to ensure
adequate coverage of S. pneumoniae with reduced
susceptibility. For hospitalized children with moderate
to severe CAP, parenteral beta-lactams such as
ampicillin or ceftriaxone are commonly used (e.g.,
ampicillin 50 mg/kg IV every 6 hours or ceftriaxone
50-75 mg/kg/day). Amoxicillin-clavulanate s
recommended for sinusitis with severe disease or
failure of first-line therapy, and traditional dosing
regimens are adapted by local formularies—BNFc and
hospital antimicrobial stewardship programs provide
exact dose ranges and frequency based on age and
formulation. For otitis media, high-dose amoxicillin
(8090 mg/kg/day divided ql2h) is widely used as
first-line therapy when indicated. Macrolides
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(azithromycin) are reserved for suspected or
confirmed atypical pathogens (e.g., Mycoplasma
pneumoniae) or for children with beta-lactam allergy,
used with caution because of increasing macrolide
resistance in some regions. Detailed, age- and weight-
based dosing tables should follow local prescribing
guidance (e.g., BNFc, national formularies) and
hospital antimicrobial stewardship policies to ensure
safety and minimize resistance. Precise pediatric drug
dosages and adjustments by age/weight are central in
safe prescribing. Practical dosing examples widely
used in guidelines include paracetamol 10-15 mg/kg
per dose every 4-6 hours (maximum ~60 mg/kg/day),
and ibuprofen 5-10 mg/kg per dose every 6—8 hours
(avoiding routine use before 3 months or as per local
guidance). For antibiotic examples: oral amoxicillin at
40-80 mg/kg/day (total) split by dosing schedule
dependent on local guidance; amoxicillin-clavulanate
dosing varies by product (commonly 25-45
mg/kg/dose of the amoxicillin component twice daily
for many pediatric preparations, with higher doses for
severe disease); azithromycin for older infants and
children often uses a loading dose of about 10 mg/kg
on day one followed by 5 mg/kg/day for 4 subsequent
days for a typical 5-day regimen, or alternative single-
dose regimens depending on indication and
formulation. Parenteral dosing in inpatient settings
(e.g., ampicillin 50 mg/kg IV q6h; ceftriaxone 50-75
mg/kg once daily or divided dosing) must account for
renal and hepatic function and local recommendations.
Clinicians  should consult authoritative local
references (e.g., BNFc, institutional pediatric
formularies) for exact dosing per age and weight,
maximum single-dose limits, and intravenous infusion
recommendations. Antibiotic stewardship is a major
theme in contemporary pediatric RTI management.
Overuse and misuse of antibiotics drive resistance and
expose children to unnecessary adverse effects;
therefore, antibiotics should generally be withheld for
uncomplicated viral URTTs and bronchiolitis. Clinical
algorithms that incorporate age, severity, presence of
focal chest signs, laboratory markers (e.g., elevated
CRP or procalcitonin suggesting bacterial infection),
radiologic findings, and the child’s clinical trajectory
can help target therapy. For outpatients with mild
symptoms and no red flags, watchful waiting with
clear safety netting instructions for caregivers is
appropriate in many cases of suspected viral infection.
Where antibiotics are indicated, the choice should be
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narrow spectrum, and duration minimized to the
effective shortest course supported by evidence (e.g.,
WHO recommendation of 3 days amoxicillin in low
HIV prevalence settings for fast-breathing pneumonia,
or 5 days where indicated), with reassessment for
treatment failure. [1,8,10,11,12,13,30] [12,13,30]
[10,11,30]

Diagnostic biomarkers have a supporting role but are
not definitive alone. Procalcitonin has been studied as
a tool to help discriminate bacterial from viral
infections and to guide antibiotic initiation or
discontinuation, with evidence suggesting
procalcitonin-guided strategies can reduce antibiotic
exposure without harming clinical outcomes in some
pediatric cohorts. CRP and white blood cell counts
provide supplementary information but have limited
specificity. Imaging (chest radiography) confirms
consolidation or complications (e.g., effusion) but is
reserved for moderate—severe disease, treatment
failure, or atypical presentations because radiographic
signs also do not perfectly discriminate bacterial from
viral etiologies. Point-of-care ultrasound is gaining
traction as a radiation-free modality with good
sensitivity for consolidation and pleural effusions
when conducted by trained clinicians. Ultimately,
clinical judgment integrating history, exam,
monitoring trends, and selective investigations
remains the cornerstone of diagnosis. Prevention of
pediatric RTIs relies heavily on immunization and
public health measures. Vaccination against
Streptococcus pneumoniae (pneumococcal conjugate
vaccines), Haemophilus influenzae type b, measles,
pertussis, and seasonal influenza has significantly
reduced both incidence and severity of vaccine-
preventable RTIs. In addition to immunizations,
strategies such as promoting exclusive breastfeeding
for the first six months, improving nutrition
(addressing vitamin A and zinc deficiencies where
prevalent), reducing household tobacco and biomass
smoke exposure, enhancing ventilation, and reducing
household crowding are effective preventive
interventions. For RSV  prevention, seasonal
monoclonal antibodies (palivizumab) and newer long-
acting monoclonal antibodies (e.g., nirsevimab) offer
prophylaxis for specific high-risk groups such as
premature infants and those with significant
cardiopulmonary disease; national guidance should be
consulted for indications and implementation. Public
health vaccination campaigns, coupled with caregiver
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education, are indispensable for long-term reductions
in RTI burden. Special populations require tailored
diagnostic and therapeutic approaches. Young infants
(under 2—3 months) often present atypically and have
higher risk of serious bacterial infection; a lower
threshold for investigation and admission is
appropriate. Children with chronic respiratory
conditions (e.g., cystic fibrosis, severe asthma),
congenital  heart disease, immunodeficiency,
malnutrition, or neuromuscular disorders are at
increased risk of severe RTIs and complications; these
children may require earlier antibiotic therapy,
targeted prophylaxis, or more aggressive supportive
care. Similarly, neonatal and premature infants may
require different antibiotic choices and dosing
adjustments. Immunocompromised patients need
individualized management often guided by infectious
disease specialists. Clinicians should remain vigilant
for complications such as empyema, lung abscess, or
post-infectious airway disease and seek specialist
input early. [26,27] [15,16,17,18,20,21,24,33]
[1,10,21]

From a systems perspective, strengthening primary
care pathways, ensuring access to essential diagnostics
such as pulse oximetry and basic imaging, and
implementing evidence-based clinical guidelines at
facility level are critical to improving outcomes.
Training of non-physician advanced practitioners and
nurses in recognizing red-flag signs, appropriate
prescribing, and caregiver counseling helps extend
reach of quality care. Antimicrobial stewardship
programs, locally adapted empiric therapy
recommendations based on resistance patterns, and
routine outcome audits (such as pediatric pneumonia
audits promoted by professional societies) support
continuous quality improvement. In resource-limited
settings, WHO’s Pocket Book of Hospital Care for
Children and Integrated Management of Childhood
Illness (IMCI) algorithms provide practical, simplified
guidance that balances feasibility with effectiveness.
Research gaps and future directions include refining
rapid diagnostics to distinguish bacterial from viral
infections at the bedside, determining optimal
antibiotic durations across settings and pathogens,
clarifying the role of biomarkers in guiding therapy in
pediatric populations, and evaluating the real-world
effectiveness and cost-effectiveness of RSV
monoclonal  prophylaxis programs at scale.
Additionally, surveillance for changing resistance
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patterns and vaccine-preventable serotype
replacement must inform empirical therapy
recommendations. Implementation research to
integrate evidence-based guidelines into primary care
and to improve vaccine uptake and environmental
interventions remains a priority for reducing global
pediatric RTI burden. [1,8,10,11] [22-27,30]

In summary, pediatric respiratory tract infections
demand an integrated approach that combines early
recognition of severe disease, evidence-based
supportive care, prudent antibiotic use with attention
to correct age- and weight-based dosing, prevention
through vaccination and environmental measures, and
system-level strengthening of diagnostics and
guideline implementation. Clinicians should apply
guideline recommendations—adapted to local
epidemiology and resource availability—while
maintaining clinical vigilance for deterioration and
complications. Continued investment in diagnostics,
vaccination programs, stewardship, and public health
interventions will be central to reducing morbidity and
mortality from pediatric RTIs worldwide. Key
practical dosing summaries (examples—consult local
formularies/BNFc/hospital guidelines for exact dosing
and preparation instructions): paracetamol 10-15
mg/kg/dose every 4-6 hours (max ~60 mg/kg/day);
ibuprofen 5-10 mg/kg/dose every 6—8 hours in
children >3 months; oral amoxicillin 40-80 mg/kg/day
total (split dosing dependent on guidelines; WHO
suggests at least 80 mg/kg/day for some regimens);
high-dose amoxicillin for AOM ~80-90 mg/kg/day;
ampicillin 50 mg/kg IV q6h for inpatient coverage;
ceftriaxone 50—75 mg/kg/day IV once daily or divided
dosing as per formulation limits; amoxicillin-
clavulanate dosing based on product amoxicillin
component (commonly 25-45 mg/kg/dose of the
amoxicillin component twice daily); azithromycin 10
mg/kg day 1 then 5 mg/kg days 2—5 for many pediatric
indications. Always verify with BNFC, WHO pocket
book, or local pediatric dosing charts.

II. CONCLUSION

Pediatric respiratory tract infections remain a major
global health challenge, contributing substantially to
morbidity, hospitalization, and preventable childhood
mortality.  Effective  management requires a
comprehensive approach encompassing accurate
clinical assessment, early identification of red-flag
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symptoms, and appropriate use of diagnostic tools to
distinguish viral from bacterial etiologies. While
supportive management forms the cornerstone of
treatment for most viral infections, judicious antibiotic
prescribing—based on  evidence-based dosing
guidelines and local antimicrobial resistance
patterns—is essential for bacterial disease and for
preventing the growing threat of antimicrobial
resistance.

Advances in molecular diagnostics, improved
vaccination coverage, and enhanced public health
measures have significantly strengthened our ability to
prevent and manage pediatric RTIs. However,
disparities in healthcare access, diagnostic capability,
and environmental risk factors continue to influence
disease severity and outcomes, particularly in low-
resource settings. Strengthening primary care systems,
ensuring availability of pulse oximetry and essential
medicines, and promoting adherence to standardized
clinical guidelines are critical steps toward improving
outcomes.

Ultimately, reducing the burden of pediatric
respiratory infections requires an integrated strategy
that combines high-quality clinical care, rational
pharmacotherapy, targeted prevention through
immunization, and caregiver education. Continued
research, investment in diagnostic innovations, and
robust implementation of antimicrobial stewardship
programs will be central to improving survival,
reducing complications, and enhancing overall
pediatric respiratory health.
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