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Abstract

Infectious diseases remain the leading cause of morbidity and mortality among children
under five years globally. This review evaluates the effectiveness of vaccination
programs, nutritional supplementation, oral rehydration therapy, and early antibiotic
intervention in reducing pediatric infectious disease burden. Evidence drawn from 50
peer-reviewed publications (2015-2024) was analyzed across four preventive
categories. Findings demonstrate that high childhood vaccination coverage (=90%)
reduces under-5 mortality from vaccine-preventable diseases by up to 72%. Integrated
nutrition and immunization programs further decrease severity outcomes. Oral
rehydration therapy continues to be a cost-effective intervention against diarrheal
mortality. Early recognition of sepsis combined with timely antimicrobial therapy
substantially improves survival rates. These results reinforce the critical role of multi-
pronged prevention strategies within pediatric primary care and public health systems,
particularly in low- and middle-income countries where the disease burden is highest.
Policy commitments, funding continuity, and community-level health literacy are
essential accelerators of progress.

Keywords: pediatric infectious diseases; childhood vaccination, under-5 mortality,
disease prevention; oral rehydration therapy; immunization coverage, child health
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1. Introduction

Infectious diseases collectively account for approximately 45% of all deaths in children
younger than five years of age, representing one of the most pressing challenges in
global pediatric public health [1]. Despite substantial progress over the past two
decades, the World Health Organization (WHO) estimated that nearly 5 million
children under five died in 2022, with pneumonia, diarrheal diseases, malaria, measles,
and neonatal sepsis responsible for the majority of these preventable fatalities [2, 3].
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isparity between high-income and low-and-middle-income countries (LMICs) in
pediatric mortality remains profound, driven largely by inequitable access to vaccines,
clean water, nutritional support, and healthcare infrastructure [4, 5].

Vaccination is widely recognized as the most cost-effective public health intervention
for preventing infectious diseases in children [6, 7]. The Expanded Programme on
Immunization (EPI), established by the WHO in 1974, has achieved remarkable
milestones, with global measles mortality declining by over 99% in countries
maintaining sustained coverage above 95% [8]. Similarly, the introduction of
pneumococcal conjugate vaccines (PCV) has reduced invasive pneumococcal disease
incidence in children by up to 80% in settings with high coverage [9, 10]. However,
coverage gaps persist, particularly in sub-Saharan Africa and South Asia, where access
barriers, supply chain failures, and vaccine hesitancy continue to impede progress [11,
12].

Beyond vaccination, multiple complementary strategies have demonstrated
effectiveness in reducing pediatric infectious disease burden. Exclusive breastfeeding
during the first six months of life reduces all-cause infant mortality by approximately
13%, largely through immune system modulation and pathogen exclusion [13]. Oral
rehydration therapy (ORT) remains the cornerstone of diarrheal disease management,
credited with reducing diarrhea-related mortality by more than 60% since its
widespread adoption [14]. Integrated community case management (1ICCM) programs
that train community health workers to diagnose and treat pneumonia, diarrhea, and
malaria have demonstrated 24% reductions in under-5 mortality across multiple LMIC
settings [15, 16].

Antimicrobial resistance (AMR) represents an emerging threat to pediatric infectious
disease prevention and treatment. The WHO has classified AMR as one of the top ten
global public health threats, with pediatric implications particularly severe in neonatal
sepsis, where resistant organism infections carry case-fatality rates exceeding 40% in
some settings [17, 18]. Rational antibiotic use, infection prevention, and surveillance
infrastructure are therefore inseparable components of any comprehensive pediatric
disease prevention framework [19, 20].

This systematic evidence review aims to synthesize current knowledge regarding
vaccination strategies and early clinical interventions for preventing infectious diseases
in children under five years of age. By consolidating evidence from 50 peer-reviewed
publications published between 2015 and 2024, this review provides an integrated
analysis relevant to both clinical practice and public health policy. Specific objectives
include: (1) evaluating the impact of vaccination coverage on under-5 infectious
disease mortality; (2) assessing the effectiveness of nutritional and behavioral
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entions; (3) comparing intervention methods across disease categories; and (4)
identifying evidence gaps and future research priorities [21-25].

2. Methods

A systematic literature search was conducted in PubMed, EMBASE, Cochrane
Library, and WHO Global Health Library for publications between January 2015 and
December 2024. Search terms included: "pediatric infectious disease," "childhood

nn

vaccination," "under-5 mortality," "pneumonia prevention children," "diarrheal disease
intervention," and "malaria child prevention." Inclusion criteria required peer-reviewed
status, English-language publication, study populations comprising children aged 0—
59 months, and reporting of quantitative prevention or intervention outcomes.
Exclusion criteria eliminated case reports, editorials, and studies focused exclusively
on adolescents or adults. A total of 50 publications meeting all criteria were included.
Data extraction covered study design, geographic context, intervention type, sample
size, outcome measures, and key findings. Quality assessment employed the
Newcastle-Ottawa Scale for observational studies and the Cochrane Risk of Bias tool
for randomized controlled trials. Extracted data were categorized into four intervention
domains: (A) vaccination programs, (B) nutritional interventions, (C) oral rehydration

and diarrheal management, and (D) antimicrobial and early clinical treatment.

Table 1. Comparison of Preventive Intervention Strategies for Pediatric
Infectious Diseases

Chllqh09d Pneumonia, EPI schedule; 60-80%
Vaccination . . .
(PCV. MCV Measles, community mortality $15-$100 High (RCT)
R’V) ’ Rotavirus campaigns reduction
Oral 50-65%
Diarrheal ity health . .
Rehydration Dliaszraseeas C‘zr:)lrrll{l;?tzli;i: mortality $1-$10 High (RCT)
Therapy (ORT) ’ reduction
13-22% all-
Exclusive Sepsis, Lactation 3 caufea Moderate
Breastfeeding Diarrhea, counselors; health ) $50-$200
. . . mortality (Cohort)
Promotion Respiratory education .
reduction
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&0
Insecticide- Mass distribution; t)lalsa (r)if
Treated Nets Malaria household incidence $30-$80 High (RCT)
ITN .
) programs reduction
P i —559 -
Early Antibiotic | DCUMONA o pital & iCCM 000070 case High
Thera Neonatal rotocols fatality $80-$300 (RCT/Meta)
24 Sepsis P reduction
_ 2450
: . ORS adjunct; 2.5 35% High
Zinc Diarrhea, . diarrhea
, , supplementation . $2-$15 (Meta-
Supplementation ~ Pneumonia duration .
programs ) analysis)
reduction
12-24% all-
. Measles, Biannual /@ .
Vitamin A . . cause High
. Respiratory, = supplementation . $1-85
Supplementation . . mortality (Cochrane)
Diarrheal campaigns .
reduction
. . 29489
Hand Hygiene Diarrhea, . . o
. . School/community diarrhea Moderate-
Promotion Respiratory WASH programs incidence $10-$50 High (RCT)
(WASH) Infections prog . =
reduction

Note: PCV = Pneumococcal Conjugate Vaccine; MCV = Measles-Containing Vaccine; RV = Rotavirus Vaccine; EPI =
Expanded Programme on Immunization; iCCM = Integrated Community Case Management;, ORS = Oral Rehydration
Salts; DALY = Disability-Adjusted Life Year; WASH = Water, Sanitation, and Hygiene; RCT = Randomized Controlled
Trial.

3. Results
3.1 Impact of Vaccination on Under-5 Mortality

The analysis of vaccination program data revealed a consistent and statistically
significant association between childhood immunization coverage and reductions in
under-5 mortality from vaccine-preventable diseases. Across the 19 vaccination-
focused studies included, countries achieving national coverage rates of 90% or higher
for pentavalent vaccine series demonstrated a mean reduction of 72% (range: 61-81%)
in combined mortality from diphtheria, pertussis, and Hib disease compared to
countries with coverage below 70%. Pneumococcal conjugate vaccine introduction
was associated with a 45-78% decline in invasive pneumococcal disease in 11 LMIC
settings evaluated. Rotavirus vaccine programs demonstrated 50-60% reductions in
severe rotavirus gastroenteritis hospitalizations within two years of national
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uction. Measles-containing vaccine (MCV2) administration at 96% coverage in
three sub-Saharan African countries examined virtually eliminated endemic measles
transmission over a 3-year period. Figure 1 presents estimated under-5 deaths by
disease category stratified by vaccination coverage level, illustrating the mortality
differential across both high- and low-vaccination contexts.

Figure 1. Estimated Under-5 Mortality by Disease Category
and Vaccination Coverage Level (Global, 2022)
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Figure 1. Estimated Under-5 Mortality by Disease Category and Vaccination Coverage Level (Global, 2022). Source:
Adapted from WHO Global Health Estimates 2023.

3.2 Nutritional and Behavioral Interventions

Nutritional interventions demonstrated substantial benefit across multiple disease
categories. Exclusive breastfeeding promotion programs implemented in 6 LMIC
settings recorded a pooled 19% reduction in all-cause infant mortality at 12 months,
with the most pronounced effect on respiratory tract infections (28% reduction) and
diarrheal disease mortality (33% reduction). Vitamin A supplementation programs,
covering 14 studies in the review, confirmed Cochrane-level evidence of a 24%
reduction in all-cause under-5 mortality when biannual supplementation reached
coverage above 75% of the target population. Zinc supplementation as an adjunct to
oral rehydration therapy reduced both diarrhea duration (mean 0.8 days shorter, 95%
CI: 0.4-1.2) and the frequency of subsequent diarrheal episodes within 90 days (35%
relative reduction). WASH program evaluations in South Asian and East African
settings demonstrated that improvements in handwashing with soap and access to safe
water supply independently reduced diarrheal disease incidence by 29-48% in children
under five, with school-based hygiene programs showing particularly durable
behavioral outcomes.
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inical Interventions: ORT and Early Antibiotic Use

Oral rehydration therapy remained the most cost-effective single intervention
identified, with an estimated cost per disability-adjusted life year (DALY) averted of
$1-$10 across all settings evaluated. The seven ORT-focused studies confirmed
sustained 50-65% reductions in diarrhea-associated case fatality when correctly
applied at community level. Community health worker training in iCCM, covering
pneumonia diagnosis, ORT administration, and malaria rapid testing, was associated
with a mean 24% reduction in under-5 all-cause mortality in three randomized program
evaluations. Early antibiotic therapy for clinical pneumonia, initiated within 24 hours
of symptom onset using WHO-standard amoxicillin protocols, demonstrated 30-55%
reductions in case fatality across five high-burden countries. Neonatal sepsis outcomes
remained substantially worse than post-neonatal infections, with timely empirical
antibiotic coverage reducing mortality by only 30-40% in settings with high rates of
antimicrobial-resistant pathogens. Malaria prevention through insecticide-treated nets
(ITNs) in high-burden sub-Saharan African settings reduced all-cause child mortality
by 17% and malaria-specific mortality by 44—-50% in five cluster-randomized trials.

4. Discussion

The findings of this review confirm that comprehensive, multi-modal prevention
strategies offer the greatest potential for reducing pediatric infectious disease mortality.
While vaccination stands as the single most impactful intervention, its effectiveness is
substantially amplified when integrated with nutritional support, water and sanitation
improvements, and community-level case management [26, 27]. The 72% mortality
reduction associated with high vaccination coverage in this review aligns closely with
estimates from the Institute for Health Metrics and Evaluation (IHME), which
projected that sustained EPI coverage at 90%+ could prevent over 1.5 million under-5
deaths annually [28].

The persistent performance gap between neonatal and post-neonatal sepsis outcomes
underscores the particular vulnerability of newborns and the critical limitations of
antibiotic therapy in AMR-high environments [29, 30]. Emerging evidence supports
the integration of infection prevention bundles in neonatal care settings — including
clean delivery practices, early cord care, and kangaroo mother care — as essential
complements to antimicrobial treatment [31, 32]. These findings are consistent with
systematic reviews demonstrating that intrapartum antibiotic prophylaxis and clean
birth kit distribution reduce neonatal sepsis incidence by 20-30% independent of
healthcare facility capacity [33].

The cost-effectiveness data presented in Table 1 are particularly policy-relevant. Oral
rehydration therapy, zinc supplementation, and vitamin A supplementation each
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cve a cost per DALY averted well below the WHO threshold of one times gross
domestic product (GDP) per capita, supporting their prioritization in resource-
constrained settings [34, 35]. Conversely, higher-cost interventions such as early
antibiotic therapy for neonatal sepsis, while clinically essential, require health system

strengthening investments in laboratory capacity and rational prescribing infrastructure
to deliver their full benefit [36, 37].

Vaccine hesitancy, identified by WHO as a top-ten global health threat, emerged as a
cross-cutting barrier to achieving optimal coverage in several reviewed studies [38,
39]. Community trust-building interventions incorporating religious leaders, traditional
birth attendants, and mothers' groups demonstrated 15-22% improvements in vaccine
acceptance in three LMIC field studies [40]. Digital health platforms and SMS-based
reminder systems also showed promise in improving vaccination timeliness, increasing
on-schedule immunization rates by up to 18% in low-resource urban settings [41, 42].

Several limitations of this review merit acknowledgment. Heterogeneity in study
designs, geographic contexts, and outcome measurement approaches constrained the
feasibility of formal meta-analytic pooling for some intervention categories [43].
Publication bias toward positive intervention outcomes may inflate estimated
effectiveness figures [44]. Additionally, the rapid evolution of antimicrobial resistance
profiles means that antibiotic-related effectiveness estimates may not be fully
generalizable to current resistance contexts in the most affected settings [45]. Future
research priorities include longitudinal evaluation of combination intervention
packages, implementation science studies on delivery system optimization, and
equitable technology transfer for vaccine cold-chain infrastructure in remote settings
[46-50].

5. Conclusion

Infectious diseases in children under five are predominantly preventable with tools that
already exist. This review demonstrates that robust vaccination programs — when
supported by nutritional interventions, safe water access, community health worker
networks, and rational clinical management — can achieve transformative reductions
in pediatric mortality. The evidence is unambiguous: vaccination coverage above 90%,
coupled with oral rehydration therapy, zinc supplementation, exclusive breastfeeding
promotion, and insecticide-treated net distribution, represents a proven, affordable, and
scalable pathway toward ending the silent tragedy of preventable child deaths. The
urgency of closing coverage gaps in low- and middle-income countries cannot be
overstated. Every child who receives a vaccine on schedule, every family that learns to
prepare oral rehydration solution, and every community health worker trained in
integrated case management is a concrete step toward the generation that will finally
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childhood from the burden of preventable infectious disease. The science is settled;

what remains is the collective will and sustained investment to act on it.
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