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Abstract

Background: Infectious diseases remain the dominant cause of under-five mortality
worldwide, with pneumonia, diarrhea, and vaccine-preventable diseases collectively
accounting for more than a third of the 4.8 million childhood deaths recorded in 2023.
Purpose: This narrative review synthesises current evidence on the prevention and
clinical management of the principal infectious diseases affecting children under five
years of age, with emphasis on integrated approaches applicable in resource-limited
settings. Methods: A structured literature review was conducted across PubMed,
EMBASE, Cochrane Library, and WHO databases, covering publications from 2000
to 2025, with priority given to systematic reviews, meta-analyses, and randomised
controlled trials. Results: Immunisation, oral rehydration therapy, exclusive
breastfeeding, zinc supplementation, and facility-based integrated management
strategies (IMCI) demonstrate the highest level of evidence for reducing childhood
morbidity and mortality. A comparative table and trend analysis are presented.
Conclusion: Sustained investment in integrated, community-based preventive
programmes and equitable vaccine coverage is essential to accelerating progress
toward eliminating preventable child deaths.

Keywords: under-five mortality; vaccine-preventable diseases, childhood pneumonia;
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1. Introduction

Despite remarkable reductions in global child mortality over the past three decades,
infectious diseases continue to claim the lives of millions of children every year.
According to the United Nations Inter-agency Group for Child Mortality Estimation
(UN IGME), an estimated 4.8 million children under the age of five died in 2023, with
4.9 million recorded in 2024 — the majority from causes that are preventable with
proven interventions [1], [2]. Sub-Saharan Africa and South Asia together bear more
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than 80% of this burden, reflecting profound geographic inequities in health syst
capacity, nutrition, and access to care [2], [3].

Pneumonia and diarrhea together account for approximately 23% of all under-five
deaths globally. In sub-Saharan Africa specifically, these two conditions, combined
with malaria, explain 35% of all child deaths in the region [4]. Lower respiratory
infections caused approximately 500,000 child deaths in 2021, and, despite a 37.6%
decline in child pneumonia mortality between 1990 and 2021, the absolute burden
remains unacceptably high in low- and middle-income countries (LMICs) [5].
Concurrently, the global incidence of measles increased by 20% between 2022 and
2023, driven by pandemic-related disruptions to immunisation services and rising
vaccine hesitancy [4], [6].

Malnutrition intersects catastrophically with infectious disease: children who are
severely underweight and hospitalised with pneumonia are four-and-a-half times more
likely to die than normally nourished peers, and two in five children admitted with
pneumonia in LMICs are moderately or severely underweight [7]. The Integrated
Management of Childhood Illness (IMCI) strategy, endorsed by the World Health
Organization (WHO) and UNICEF since the 1990s, represents the cornerstone
framework for addressing this multi-disease burden at primary care level [8]. Updated
WHO guidelines on the management of pneumonia and diarrhea in children up to ten
years, published in 2024, further refine evidence-based treatment protocols [9].

Vaccine hesitancy has emerged as a parallel threat: non-medical exemptions in the
United States reached a record 3.0% in the 2022-2023 school year, and globally
vaccine hesitancy is recognized by WHO as one of the ten greatest threats to public
health [10], [11]. Addressing both the supply-side barriers (cold chain, health system
financing) and demand-side barriers (hesitancy, cultural beliefs) is therefore as critical
as the development of new vaccines [12], [13].

The objective of this narrative review is to synthesise the current evidence on the
prevention and clinical management of the leading infectious diseases affecting
children under five years of age — pneumonia, diarrheal disease, and vaccine-
preventable conditions — with a focus on integrated, evidence-based strategies
applicable across diverse health system contexts.

2. Methods

A narrative literature review was conducted using PubMed, EMBASE, the Cochrane
Library, WHO databases, and UNICEF Data portals. The search encompassed
publications from January 2000 to April 2025. Search terms included "pediatric
pneumonia,” "childhood diarrhea," "under-five mortality," "vaccine-preventable
diseases children," "IMCIL," "oral rehydration therapy," "pediatric immunisation,"
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randomised controlled trials (RCTs), a
WHO/UNICEF technical reports. Observational studies and expert guidelines were
included where higher-level evidence was unavailable. A total of 60 sources were

reviewed; those most directly supporting the findings are cited herein. Studies not
available in English were excluded. Qualitative thematic synthesis was used to organise
findings across three thematic domains: (i) epidemiology and global burden; (ii)

preventive strategies; and (ii1) clinical management and integrated care frameworks.

Table 1 presents a structured comparison of the ten primary preventive interventions
with the strongest evidence base across all three disease domains reviewed.
Interventions are evaluated by target disease, reported efficacy, evidence level, and

recommended schedule.

Table 1. Comparison of Primary Preventive Interventions for Major Pediatric

Intervention

Infectious Diseases

Target

Disease(s)

Efficacy /
Coverage

Recommended
Age / Schedule

Pentavalent vaccine
(DTP-HepB-Hib)

Pneumococcal
conjugate
(PCV13/15)

vaccine

Oral rotavirus vaccine
(RV1/RV5)

Measles-rubella (MR)
vaccine

Oral rehydration
therapy (ORT)

Exclusive breastfeeding
(6 months)

https://medjournal.it.com/

Diphtheria,
Pertussis,
Tetanus,
Hepatitis B,
Hib

S. pneumoniae
(pneumonia,
meningitis,
otitis)

Rotavirus
gastroenteritis

Measles,
Rubella, CRS

Diarrheal
dehydration
(all causes)

Pneumonia,
diarrhea, sepsis

>85-95% for
each antigen
[12]

70-97% IPD
reduction [22]

85-98%
severe diarrhea
reduction [23]

>97% (2
doses) [11]

Reduces

diarrhea

mortality
~93% [25]

Reduces infant
mortality up to
45% [29]

Grade A (WHO)

Grade A (RCT

(Cochrane)

Grade A (WHO)

(WHO/UNICEF)

(Systematic

6, 10, 14 weeks;
booster 18 mo

6, 10, 14 weeks +
booster

6 and 10 weeks
(RV1); or 3-dose

9-12 months -+
booster 15-18 mo

All ages; onset of
diarrhea

Birth — 6 months
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. Target Efficacy / Evidence Recommended
Intervention .
Disease(s) Coverage Level Age / Schedule
Zinc supplementation Diarrhea, Reduces Grade A (meta- 6 months — 5 years
pneumonia, diarrhea analysis) (1020 mg/day)
stunting duration ~25%
(31]
Handwashing with soap Diarrhea, 30-48% Grade B All ages; consistent
(WASH) pneumonia, diarrhea (observational)  education
typhoid incidence

reduction [35]

Vitamin A All-cause 24% reduction = Grade A (WHO) 6-59 months
supplementation mortality, in all-cause (every 6 months)
measles mortality [39]
severity
Integrated management Pneumonia, 12-35% Grade B (cluster All <5  years;
of childhood illness diarrhea, mortality RCT) facility-based
(IMCI) malaria, reduction in
malnutrition LMICs [44]

Abbreviations: DTP — diphtheria, tetanus, pertussis; Hib — Haemophilus influenzae type b, IPD — invasive
pneumococcal disease; CRS — congenital rubella syndrome,; IMCI — Integrated Management of Childhood
lliness; LMIC — low- and middle-income country;, mo — months;, WHO — World Health Organization; RCT —
randomised controlled trial.

3. Results
3.1 Global Burden and Epidemiological Trends

Global under-five mortality has declined substantially since 1990, from 93.5 deaths per
1,000 live births to 37.4 in 2024, representing a 60% reduction (Figure 1). However,
the rate of annual reduction has slowed markedly — from 3.9% per year in the
Millennium Development Goal era (2000-2015) to only 1.5% per year between 2015
and 2024 — signalling that current trajectories are insufficient to achieve the
Sustainable Development Goal targets [2]. If current trends persist, more than 27
million children are projected to die before their fifth birthday between 2025 and 2030,
predominantly from preventable causes [2].

Lower respiratory infections in children under five showed a 54% decline in incidence
and a 37.6% decline in mortality between 1990 and 2021 globally [5]. Nevertheless, in
2021 there were still approximately 37.8 million incident cases and 501,900 deaths
from lower respiratory infections in this age group, with disability-adjusted life years
(DALYSs) reaching 44.8 million [5]. Frontier analysis from the Global Burden of
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- Disease 2021 study demonstrated that many LMICs have substantial potential for

further burden reduction relative to their level of development, indicating system-level
inefficiencies beyond absolute poverty [5].

Rotavirus remains the leading cause of severe diarrheal disease in children under five,
responsible for approximately 128,000 deaths annually as of 2022. Progress in
reducing diarrheal mortality has been notable: rotavirus vaccine introduction has been
followed by significant reductions in diarrhea-related hospitalisations across sub-
Saharan Africa and South Asia [14], [15]. Nonetheless, diarrhea accounted for an
estimated 9% of under-five deaths globally in 2023, predominantly in settings with
poor water, sanitation, and hygiene (WASH) infrastructure [2], [16].

3.2 Vaccine Coverage and Immunisation Trends

Third-dose coverage for diphtheria, tetanus, and pertussis vaccine (DTP3) reached 84%
globally in 2023, still below the 95% threshold recommended for herd protection [4].
Coverage for pneumococcal conjugate vaccines (PCV) and rotavirus vaccines remains
considerably lower in LMICs relative to high-income settings [17], [18]. The
resurgence of measles — with estimated global cases rising 20% between 2022 and
2023 — reflects both pandemic-era disruption and increasing vaccine hesitancy in
various regional contexts [4], [6]. Similarly, pertussis cases rose tenfold in China in the
first quarter of 2024 compared with the same period in 2023, illustrating the
consequences of suboptimal booster coverage [4].

3.3 Preventive Interventions: Evidence Summary

Among the preventive strategies reviewed (Table 1), immunisation consistently
demonstrated the highest efficacy across disease domains. The pentavalent vaccine
achieves protection efficacy of 85-95% for each of its five antigen targets [12].
PCV13/15 has been shown to reduce invasive pneumococcal disease by 70-97% in
populations with high coverage [22]. Oral rotavirus vaccines reduce severe diarrheal
illness by 85-98% in clinical trial settings [23].

Non-vaccine preventive strategies also showed strong evidence. Oral rehydration
therapy (ORT), the cornerstone of diarrhea management since the 1970s, reduces case
fatality from diarrhea-associated dehydration by approximately 93% [25]. Exclusive
breastfeeding for the first six months of life reduces all-cause infant mortality by up to
45%, and confers protection against both pneumonia and diarrhea by mechanisms
including passive immunoglobulin transfer and modulation of the neonatal microbiome
[29]. Zinc supplementation in children aged 6—59 months reduces diarrhea duration by
approximately 25% and has additional benefits in reducing pneumonia severity [31].
WASH interventions — particularly handwashing with soap — reduce diarrhea
incidence by 30-48% in community settings [35]. Vitamin A supplementation every
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six months in children aged 6-59 months reduces all-cause mortality by 24% a
substantially reduces measles case fatality [39].

3.4 Clinical Management: IMCI and Updated WHO Protocols
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The IMCI framework, which integrates assessment, classification, and treatment of
pneumonia, diarrhea, malaria, malnutrition, and ear infections at the primary care level,
has been associated with reductions in under-five mortality of 12-35% in cluster

randomised trials conducted across LMICs [44]. The framework emphasises rapid
identification of danger signs, appropriate antibiotic and ORT use, and caregiver
counselling, making it well-suited to settings with limited diagnostic infrastructure [8],

[9].

The 2024 WHO guideline on management of pneumonia and diarrhea in children up
to ten years of age updated recommendations for antibiotic selection using the AWaRe
(Access, Watch, Reserve) framework, promoting amoxicillin as the first-line agent for
non-severe pneumonia and discouraging empirical use of broader-spectrum agents [9],

[45]. For severe pneumonia requiring hospitalisation, the guideline recommends
oxygen therapy, parenteral ampicillin plus gentamicin or amoxicillin-clavulanate, and
nutritional support [9]. For diarrhea management, low-osmolarity ORS combined with
zinc supplementation and continued feeding remains the standard of care across all age

groups [9], [25].

For vaccine-preventable diseases, the management of measles emphasises supportive
care and high-dose vitamin A to reduce complications including pneumonia and
encephalitis [11], [46]. Pertussis management relies on early macrolide therapy
(preferably azithromycin) to reduce infectivity, alongside high-flow oxygen and
intensive care support for infants with severe paroxysmal disease [47], [48].

Figure 1a. Global Under-5 Deaths by Cause (2023)
(Total: 4.8 million)
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Figure 1b. Trends in Under-5 Mortality Rate
and Key Infectious Causes (1990-2024)
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’ Figure 1. (Left) Proportional distribution of global under-five deaths by cause in 2023, ¢

(total 4.8 million; sources: UNICEF 2024, WHO 2024). (Right) Trends in the under-
| five mortality rate (USMR) and key infectious disease-attributed mortality rates per

2t
o
s,

1,000 live births, 1990-2024. Pneumonia-attributed and diarrhea-attributed mortality
rates are calculated from GBD 2021 proportional estimates applied to UN IGME totals.
VPD: vaccine-preventable disease.
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3.5 Vaccine Hesitancy and Its Management

Vaccine hesitancy represents a growing threat to the immunisation gains achieved over
recent decades. In a systematic review of immunisation coverage, hesitancy was
identified as a significant driver of falling childhood vaccination rates across more than
190 countries [49]. Preventive strategies shown to be effective in reversing hesitancy
include motivational interviewing, presumptive announcements rather than
participatory decision framing, transparent communication about adverse events, and
tailored engagement with community and religious leaders [50], [51]. A clinical
approach that acknowledges parental concerns, offers partial or catch-up schedules
where refusal is total, and provides consistent follow-up has been demonstrated to
improve coverage among initially hesitant families [52].

4. Discussion

The findings of this review reinforce that the greatest gains in under-five mortality
reduction have come from the scaling of a relatively small set of high-efficacy
preventive and therapeutic interventions — vaccines, ORT, breastfeeding support,
zing, vitamin A, and IMCI — deployed at community and primary health care level.
This is consistent with the landmark Lancet Child Survival series, which estimated that
universal coverage of just 15-20 proven interventions could avert up to two-thirds of
all under-five deaths [53], [54].

However, the deceleration of progress observed since 2015 reflects a plateau effect that
simple scale-up cannot overcome without addressing structural determinants: supply
chain weaknesses, health workforce shortages, and behavioural barriers to care seeking
[2], [8]. The evidence from LMICs consistently shows that community health worker
(CHW) programmes that deliver IMCI-based case management in the home setting are
cost-effective and equitable, reaching populations for whom facility-based care is
inaccessible [55], [56], [57].

The intersection of malnutrition and infectious disease remains a critical gap in current
programming. The finding that severely underweight children are 4.5 times more likely
to die from pneumonia underlines the insufficiency of disease-specific vertical
programmes [7]. Integrated platforms that address both nutritional rehabilitation
(therapeutic and supplementary feeding) and infectious disease prevention within the
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same service delivery model are more likely to break the self-reinforcing cycle of
illness and nutritional depletion [58], [59]. Community-based management of acute
malnutrition (CMAM), when combined with vaccination and CHW-based case
management, has demonstrated synergistic benefits in multiple sub-Saharan African
settings [60].

Emerging concerns include the resurgence of vaccine-preventable diseases in the post-
COVID-19 era, the threat of antimicrobial resistance (AMR) to standard management
protocols, and the increasing exposure of children to extreme weather events and air
pollution — both established risk factors for respiratory infections [5], [17]. Antibiotic
stewardship, guided by the WHO AWaRe framework, is therefore inseparable from
the clinical management agenda [9], [45].

Limitations of this review include the focus on narrative rather than systematic
synthesis, potential publication bias in the included literature, and heterogeneity in the
definitions and outcome measures used across cited studies. Future research should
prioritise implementation science to understand how effective interventions can be
delivered at scale in fragile health systems, and should disaggregate outcomes by age
subgroup, sex, and socioeconomic quintile to guide equity-focused policy.

5. Conclusion

Preventable infectious diseases continue to cut short millions of young lives each year
— a reality that demands not only scientific knowledge but sustained political and
istitutional commitment. The evidence reviewed here demonstrates that a coherent,
integrated strategy combining childhood immunisation, nutritional support, oral
rehydration, WASH promotion, and skilled clinical management at primary care level
can dramatically reduce the burden of pneumonia, diarrhea, and vaccine-preventable
diseases in children under five. The critical challenge is no longer what works, but
ensuring that what works reaches every child, in every setting, regardless of geography
or socioeconomic circumstance. Closing the coverage gap — particularly across sub-
Saharan Africa and South Asia — requires simultaneous strengthening of health
systems, supply chains, community engagement, and healthcare financing. Achieving
a world where no child dies from a preventable disease is not an aspiration; it is an
obligation.
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