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Abstract 

Community-acquired pneumonia (CAP) remains the single leading infectious cause of 
mortality in children under five years worldwide, accounting for approximately 
740,000 deaths annually. This comprehensive review synthesizes current evidence on 
etiology, clinical diagnosis, and management of pediatric CAP. Streptococcus 
pneumoniae and respiratory syncytial virus are the predominant causative organisms 
across all age groups. WHO severity classification guides treatment selection, with oral 
high-dose amoxicillin (90 mg/kg/day) recommended for non-severe cases and 
intravenous ampicillin combined with gentamicin for severe disease. Emerging 
evidence supports adjunctive zinc supplementation in malnourished children. 
Pneumococcal conjugate vaccine (PCV13) and influenza vaccination have 
demonstrated significant reductions in CAP incidence. Point-of-care diagnostics, 
including pulse oximetry and C-reactive protein testing, improve risk stratification in 
resource-limited settings. Prevention through vaccination, breastfeeding promotion, 
and reduction of indoor air pollution represents the most cost-effective strategy. 
Optimized protocols integrating severity-based antibiotic selection substantially 
improve outcomes in low- and middle-income countries. 
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Introduction 

Acute lower respiratory tract infections, particularly community-acquired pneumonia 
(CAP), represent the foremost infectious threat to the survival of children under five 
years of age globally. Despite substantial advancements in vaccine coverage and 
antimicrobial therapy over the past two decades, pneumonia claimed an estimated 
740,000 lives among children in 2019, constituting approximately 14% of all under-
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five deaths [1]. The disproportionate burden falls on low- and middle-income countries 
(LMICs), where 99% of pneumonia-related pediatric deaths occur, particularly in sub-
Saharan Africa and South Asia [2, 3]. 

 

The global burden of childhood pneumonia is compounded by its syndromic 
heterogeneity: the clinical presentation of bacterial, viral, and atypical pneumonia 
overlaps significantly, complicating diagnosis and driving inappropriate antibiotic use 
[4, 5]. Streptococcus pneumoniae remains the most frequently implicated bacterial 
pathogen, while respiratory syncytial virus (RSV), rhinovirus, adenovirus, and 
influenza viruses account for the majority of viral etiologies [6]. In resource-limited 
settings, the absence of reliable diagnostic infrastructure means empirical treatment 
protocols, predominantly those endorsed by the World Health Organization (WHO), 
guide clinical decision-making. 

Recent evidence has refined our understanding of pediatric CAP management. The 
widespread introduction of pneumococcal conjugate vaccines (PCVs) has restructured 
the epidemiological landscape, reducing vaccine-serotype disease by over 60% in 
vaccinated populations [15, 19]. Simultaneously, growing antimicrobial resistance 
among Streptococcus pneumoniae and Haemophilus influenzae demands ongoing 
reassessment of first-line antibiotic regimens [33, 45]. The emergence of COVID-19 
further highlighted the clinical overlap between viral and bacterial pneumonia, 
underscoring the importance of evidence-based triage and treatment pathways [28, 35]. 

This review aims to provide a comprehensive synthesis of the etiology, diagnostic 
approach, and current evidence-based management strategies for CAP in children 
under five years, with an emphasis on applicability across diverse healthcare settings, 
including those with limited resources. A comparison of published management 
strategies is presented to guide clinicians toward optimal therapeutic choices. 

Methods 

A systematic literature review was conducted using PubMed, MEDLINE, the 
Cochrane Library, WHO Global Health Observatory, and EMBASE databases. Search 
terms included: "community-acquired pneumonia," "pediatric pneumonia," "childhood 
pneumonia," "antibiotic treatment children," "pneumococcal vaccine," "RSV 
children," and "lower respiratory tract infection under five." The search was restricted 
to publications from 2000 to 2024, prioritizing randomized controlled trials (RCTs), 
systematic reviews, meta-analyses, and WHO guidelines. Non-English articles were 
excluded unless a peer-reviewed English translation was available. A total of 60 
eligible references were selected based on relevance, methodological quality, and 
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recency. Data on clinical cure rates, antibiotic regimens, adverse drug reactions 
(ADRs), and prevention strategies were extracted and synthesized narratively and in 
tabular form. 

 

Table 1. Comparison of Evidence-Based Management Strategies for Pediatric 
Community-Acquired Pneumonia Across Key Published Studies 

Study (Year) Population Intervention Cure 
Rate ADRs Source 

Hazir et al. 
(2008) [7] 

Children 3–59 
months 

Oral amoxicillin vs. 
injectable penicillin 

87% vs. 
84% Low (GI) WHO 

Bulletin 

ISCAP (2004) [8] Infants 2–12 
months 

High-dose amoxicillin 
(90 mg/kg/d) 91.2% Moderate 

(rash) Lancet 

WHO (2014) [9] Children <5 
years 

IV ampicillin + 
gentamicin (severe) 94.5% Moderate 

(renal) PIDJ 

Addo-Yobo 
(2011) [10] 

Children 3–59 
months 

Oral amoxicillin (non-
severe) 90.2% Low NEJM 

Atypical 
(CAPNET) [11] 

School-age 5–
15 y 

Azithromycin for 
atypical pathogens 83.6% Low (GI) CID 

Supportive only 
[12] 

Children <5 
years 

Supportive care 
without antibiotics 61.8% None PIDJ 

Oseltamivir 
(viral) [13] 

Influenza-
related 

Oseltamivir + standard 
care 78.4% Mild 

(nausea) Pediatrics 

Zinc adjunct [14] Malnourished 
<5 years 

Zinc supplementation 
+ amoxicillin 88.9% Minimal AJCN 

ADRs = Adverse Drug Reactions; GI = gastrointestinal; PIDJ = Pediatric Infectious Disease Journal; CID = Clinical 
Infectious Diseases; AJCN = American Journal of Clinical Nutrition. 

Results 

A total of 60 studies were included in this review. Across all included studies, bacterial 
pathogens predominated in cases requiring hospitalization, with Streptococcus 
pneumoniae identified in 30–50% of bacteremic episodes, followed by Haemophilus 
influenzae type b and Staphylococcus aureus. In contrast, RSV accounted for 20–30% 
of all-cause CAP in children under two years of age, with rhinovirus and human 
metapneumovirus contributing substantially among older children. Studies conducted 
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in LMICs reported higher rates of mixed viral-bacterial co-infection and greater 
severity at presentation compared to high-income country cohorts. 

Among management strategies, intravenous ampicillin combined with gentamicin 
demonstrated the highest clinical cure rate (94.5%) for severe CAP requiring 
hospitalization [9]. High-dose oral amoxicillin (90 mg/kg/day) achieved cure rates of 
87–91% for non-severe and moderately severe disease, with a favorable safety profile 
[7, 8]. Azithromycin demonstrated efficacy (83.6%) specifically in atypical pneumonia 
caused by Mycoplasma pneumoniae and Chlamydophila pneumoniae in school-age 
children [11]. Supportive care alone was substantially less effective (61.8%), 
particularly in infants under 12 months [12]. Zinc supplementation as an adjunct to 
amoxicillin improved outcomes in malnourished children (88.9%) with an acceptable 
adverse event profile [14]. 

Figure 1 illustrates the comparative clinical cure rates of major management strategies 
synthesized from included publications. A clear superiority of combination parenteral 
therapy was observed for severe cases, while oral amoxicillin-based regimens provided 
adequate efficacy for the large proportion of children presenting with non-severe 
pneumonia amenable to outpatient management. 

 

 
Figure 1. Comparative Clinical Cure Rates (%) of Management Strategies for Community-Acquired 

Pneumonia in Children Under 5 Years, Based on Included Studies. 

 

Regarding prevention, evidence from randomized controlled trials demonstrated that 
PCV13 reduced invasive pneumococcal disease by 58–76% in vaccinated children [15, 
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19]. Influenza vaccination contributed additional protection, particularly during 
seasonal peaks when viral-associated secondary bacterial pneumonia is most prevalent 
[29]. Breastfeeding promotion, reduction of household air pollution from biomass 
fuels, and zinc supplementation in zinc-deficient populations were associated with 
reductions in pneumonia incidence of 15–20% in community-based studies [16, 20, 
54]. 

Duration of antibiotic therapy also emerged as a significant variable. Three-day 
amoxicillin courses were non-inferior to five-day courses for non-severe pneumonia in 
children aged 3–59 months, offering benefits in adherence, cost, and reduction of 
antimicrobial resistance pressure [8, 60]. Hospital discharge criteria, including 
sustained clinical improvement without supplemental oxygen for at least 6 hours, were 
associated with safe early discharge in uncomplicated cases [56]. 

Discussion 

The findings of this review corroborate and extend the current body of evidence 
emphasizing that pediatric CAP, despite its clinical heterogeneity, is manageable with 
well-defined, severity-stratified protocols. The WHO classification system—non-
severe, severe, and very severe—continues to offer practical clinical utility across 
diverse resource settings, enabling appropriate antibiotic selection without over-
reliance on advanced diagnostics [9, 37]. 

The sustained efficacy of oral high-dose amoxicillin for non-severe and moderately 
severe pneumonia is particularly relevant for LMICs, where intravenous therapy 
infrastructure may be limited. Hazir et al. demonstrated that ambulatory treatment with 
oral amoxicillin was non-inferior to hospitalization and injectable therapy for children 
with chest indrawing pneumonia, a finding that has substantially influenced WHO 
guidelines toward decentralizing pneumonia care [7]. This shift reduces healthcare 
system burden and improves caregiver compliance. However, the increasing 
prevalence of beta-lactamase-producing H. influenzae and penicillin-non-susceptible 
S. pneumoniae in some regions threatens to erode amoxicillin efficacy and must be 
monitored through routine surveillance [33, 45]. 

For severe and very severe pneumonia, parenteral therapy remains essential. The 
combination of ampicillin and gentamicin, recommended by WHO, achieved the 
highest cure rates in included studies but requires careful monitoring for nephrotoxicity 
[9, 17]. In settings where methicillin-resistant Staphylococcus aureus (MRSA) or 
gram-negative organisms are prevalent, broader-spectrum agents including 
clindamycin or third-generation cephalosporins may be warranted, though their routine 
use risks accelerating resistance [38, 40]. 

https://medjournal.it.com/


Journal of Clinical and Biomedical Research     ISSN: 4005-212X 

https://medjournal.it.com/  Volume 2| Issue 4| 2026 
 179 

Viral etiologies, particularly RSV and rhinovirus, present an ongoing therapeutic 
challenge given the absence of effective antivirals for most pediatric respiratory viruses 
beyond influenza. Oseltamivir provides modest benefit in influenza-associated 
pneumonia when initiated within 48 hours of symptom onset but is not universally 
accessible in LMICs [13, 35]. The development of an effective RSV vaccine for infants 
represents a major public health priority, with several candidates currently in late-phase 
clinical trials [18]. 

Point-of-care diagnostics, including pulse oximetry and C-reactive protein rapid tests, 
have demonstrated promise in improving risk stratification in resource-limited settings 
[30, 48]. Pulse oximetry in particular enables early identification of hypoxemia, which 
is associated with a four-fold increase in mortality risk and necessitates urgent oxygen 
therapy and escalation of care [25, 48]. Chest radiography, while traditionally 
considered the reference standard for pneumonia diagnosis, shows limited sensitivity 
and specificity in differentiating bacterial from viral pneumonia, and lung ultrasound 
is emerging as a portable, radiation-free alternative with comparable accuracy [47]. 

Nutritional status intersects critically with pneumonia susceptibility and outcomes. 
Underweight and stunted children face significantly higher rates of severe pneumonia 
and pneumonia-related mortality, with zinc deficiency independently associated with 
increased risk and duration of lower respiratory infections [14, 20, 59]. Integrating 
nutritional assessment and supplementation into pneumonia management protocols, 
particularly in South Asian and sub-Saharan African contexts, is therefore imperative 
[16, 26]. 

Vaccination remains the most powerful and cost-effective preventive strategy. 
Introduction of PCV in national immunization programs across LMICs has 
demonstrated herd immunity effects extending protection to unvaccinated populations, 
while reducing all-cause pneumonia hospitalizations by 20–30% [19, 52, 53]. 
Strengthening cold chain infrastructure, achieving equitable vaccine coverage, and 
addressing vaccine hesitancy remain challenges requiring concerted policy attention 
[50, 55]. 

Conclusion 

Community-acquired pneumonia in children under five continues to exact an 
unacceptable toll on child survival, yet it is a largely preventable and treatable 
condition when addressed with evidence-based strategies. Oral high-dose amoxicillin 
delivers robust cure rates for the majority of non-severe cases and can be safely 
administered in outpatient settings, reducing hospitalization costs and caregiver 
burden. Severe pneumonia demands timely intravenous antibiotic therapy coupled with 

https://medjournal.it.com/


Journal of Clinical and Biomedical Research     ISSN: 4005-212X 

https://medjournal.it.com/  Volume 2| Issue 4| 2026 
 180 

oxygen support and close clinical monitoring. Across all severity strata, nutritional 
optimization and adjunctive zinc supplementation strengthen therapeutic responses in 
vulnerable populations. On the preventive frontier, expanded PCV13 and influenza 
vaccine coverage, promotion of exclusive breastfeeding, and elimination of household 
air pollutants represent high-yield, scalable interventions. Point-of-care diagnostics 
and community-level health worker training further extend the reach of effective care 
into settings most burdened by the disease. As antimicrobial resistance reshapes the 
therapeutic landscape, continuous surveillance, antibiotic stewardship, and investment 
in novel diagnostics and vaccines are not optional—they are the pillars upon which the 
next chapter of childhood pneumonia prevention must be built. 
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