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Infectious Diseases - Review

Introduction

Background on Pediatric Emergency Care in 
Low-Resource Settings

Pediatric Emergency is a domain of healthcare con-
cerned with providing urgent interventions to medical 
emergencies across all pediatric age groups.1 The knowl-
edge of prompt interventions in a pediatric emergency 
setting helps to reduce mortality across all pediatric age 
groups.1 In low- and middle-income countries (LMICs), 
defined as nations with a gross national income per cap-
ita between $1046 and $12 535, providing emergency 
care presents unique challenges.2 These challenges are 
primarily due to deficits in both human and physical 
resources essential for diagnostic and therapeutic 
actions.2 Administering emergency care in low-income 
communities presents distinct problems that must be 

addressed to deliver adequate and timely care to chil-
dren in need.3 Pediatric emergency care requires a com-
prehensive multidisciplinary approach, necessitating the 
collaboration of various healthcare professionals to 

1304663 GPHXXX10.1177/2333794X241304663Global Pediatric HealthAlsabri et al
review-article2024

1Al-Thawra Modern General Hospital, Sana’a, Yemen
2St. Christopher’s Hospital for Children, Philadelphia, PA, USA
3Mansoura University, Mansoura, Egypt
4Ladoke Akintola University of Technology, Ogbomoso, Nigeria
5Babcock University, Ilishan-Remo, Nigeria
6CityMD Urgent Care, NY, USA
7St. George’s University, Grenada, West Indies
8MARS-Global, London, UK
9Drexel University College of Medicine, Philadelphia, PA, USA

Corresponding Author:
Mohammed Alsabri, Emergency Department, Al-Thawra Modern 
General Hospital, Sana’a, Yemen. 
Email: Alsabri5000@gmail.com

Infectious Disease Management in 
Pediatric Emergency Departments in 
Low- and Middle-Income Countries: A 
Review of Diagnostic Tools, Treatment 
Protocols, and Preventive Measures

Mohammed Alsabri, MD, FAAP, FISQUA1,2 ,  
Abdelmonem Siddiq, B.Pharm3 , Nicholas Aderinto, MD4,  
Ibukunoluwa V. Ishola, MD5, Muhammad Azan Shahid, MS6,  
Aditya Kaul, BS7 , Nouran A. Taha, B.Pharm8 ,  
Amar Hizam Ahmad, MD1, and Luis L Gamboa, MD2,9

Abstract
Pediatric Emergency Departments (PEDs) in low- and middle-income countries (LMICs) face significant challenges 
in managing infectious diseases due to limited resources, poor infrastructure, and socioeconomic barriers. This 
review explores the burden of infectious diseases in pediatric populations, the diagnostic tools available, treatment 
protocols, and preventive measures implemented in LMIC PEDs. We emphasize the need for an integrated approach 
to improve health outcomes, focusing on enhancing healthcare infrastructure, training healthcare workers, and 
promoting public health awareness. Key recommendations and future directions are discussed to address the 
critical gaps and challenges in managing pediatric infectious diseases in these settings.

Keywords
pediatric emergency departments, low- and middle-income countries, infectious diseases, pediatric populations, 
diagnosis, prevention, treatment

Received June 26, 2024. Received revised October 30, 2024. Accepted for publication November 14, 2024.

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/gph
mailto:Alsabri5000@gmail.com


2	 Global Pediatric Health

ensure optimal intervention.4 Adequate numbers of 
pediatric specialists, including pediatric emergency spe-
cialists, pediatric cardiologists, pediatric nephrologists, 
neonatologists, pulmonologists, pediatric surgeons, and 
pediatric nurses, are essential for correct diagnosis and 
management. The lack of emergency medicine special-
ization programs in most LMICs poses a significant 
challenge that must be addressed.5 There are multiple 
socioeconomic factors affecting access and quality of 
care in pediatric emergency centers. Higher income lev-
els are often associated with better access to healthcare 
services due to the ability to afford health insurance cov-
erage and out-of-pocket expenses.6 Higher levels of 
education are associated with better health outcomes 
because people with higher education are frequently bet-
ter able to navigate the healthcare system, understand 
medical advice, and engage in preventive health activi-
ties.7 Individuals with a stable job and access to 
employer-sponsored health insurance are more likely to 
have consistent access to medical treatment than those 
who are unemployed.8 Inadequate healthcare services 
may lack access to specialist treatment, diagnostic test-
ing, or preventive screenings, resulting in unmet health-
care needs and inequities in health outcomes.8 The cost 
of healthcare affects people’s health-seeking behavior as 
they may not visit healthcare facilities due to perceived 
high costs, especially for advanced therapeutic and diag-
nostic interventions.9

Methodology

To conduct this review, we searched PubMed, Embase, 
the Cochrane Library, Scopus, and Web of Science. Our 
search strategy combined keywords related to “pediatric 
emergency care,” “infectious diseases,” “low- and mid-
dle-income countries,” and relevant terms for “diagnos-
tic tools,” “treatment protocols,” and “preventive 
measures.” The search was confined to articles pub-
lished between inception of the database and June 2023. 
The search string used was: (“pediatric emergency care” 
OR “child emergency department”) AND (“infectious 
diseases” OR “TB” OR “pneumonia” OR “malaria”) 
AND (“low-income countries” OR “middle-income 
countries”) AND (“diagnostic tools” OR “treatment pro-
tocols” OR “preventive measures”).

Studies were included if they focused on pediatric 
emergency care within LMICs and discussed diagnostic 
tools, treatment protocols, or preventive measures for 
infectious diseases. We considered peer-reviewed arti-
cles, including original research, reviews, and guidelines 
published in English. Conversely, we excluded studies 
that did not specifically address infectious diseases or 
pediatric emergency care in LMICs. Additionally, 

articles not meeting the peer-reviewed criteria, such as 
opinion pieces and editorials, were excluded from the 
review. The selection process involved two independent 
reviewers who screened the titles and abstracts of identi-
fied studies to assess their relevance. Those meeting the 
initial criteria were subjected to a full-text review. During 
this phase, the studies were evaluated against the estab-
lished inclusion and exclusion criteria. Any discrepan-
cies between the reviewers were resolved through 
discussion or consultation with a third reviewer to ensure 
accuracy and consistency in the selection process.

The extracted data were synthesized qualitatively to 
identify common themes, patterns, and trends. A narra-
tive synthesis was employed to summarize the findings 
related to diagnostic tools, treatment protocols, and pre-
ventive measures.

Burden and Management of Infectious 
Diseases in Pediatric Populations

Infectious diseases continue to pose a significant burden 
on pediatric populations globally. Children are often more 
vulnerable to infections due to their underdeveloped 
immune systems, making them more susceptible to con-
tracting and experiencing severe symptoms of various ill-
nesses.10 Factors such as inadequate healthcare 
infrastructure, poor sanitation, and limited access to essen-
tial resources like clean water and vaccines exacerbate the 
prevalence and severity of diseases such as malaria, pneu-
monia, diarrheal diseases, and tuberculosis among oth-
ers.11 Globally, infectious illnesses such as pneumonia, 
diarrhea, and malaria continue to be the top causes of mor-
tality for children accounting for 44·1% mortality between 
1990 and 2019.12 Pneumonia, diarrhea and malaria were 
responsible for approximately 30% of global deaths 
among children under the age of 5 in 2019.13 Roughly half 
of these deaths, totaling 2.4 million, occurred during the 
newborn period within the first 28 days of life.13 In 2019, 
the sub-Saharan African (SSA) region documented an 
average under-5 mortality rate of 76 deaths per 1000 live 
births, translating to approximately 1 child out of every 13 
dying before reaching the age of 5 years.14

Efforts to reduce the burden of infectious diseases in 
pediatric populations must focus on improving health-
care infrastructure, increasing access to vaccines, and 
promoting public health awareness and education.15 
Challenges such as vaccine hesitancy and drug-resistant 
strains of bacteria and viruses require a collaborative 
approach between healthcare providers, public health 
specialists, policymakers, and communities to decrease 
the burden of infectious diseases among children.16 
Effective and timely diagnosis and management of pedi-
atric populations are critical because of their unique 
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developmental stages, physiological variances, and the 
rapid deterioration of their conditions.17 Hence, caregiv-
ers, parents, and healthcare professionals must be profi-
cient in promptly identifying and addressing child 
emergencies.18 Although approximately 10% to 20% of 
unwell children may require hospital referral, delays in 
recognition, late arrival, resource shortages, and disease 
severity render the initial 24 hours of hospitalization the 
most precarious period, with one-third of patient deaths 
occurring during this time.19 Resource-limited settings 
where the capacity to address life-threatening conditions 
is confined to basic healthcare resources present a 
unique challenge to the establishment and maintenance 
of critical care services.20

Epidemiology of Infectious Diseases in LMIC 
PEDs

The shortage of resources, poor management, and lack 
of hygienic practices in LMICs lead to the spread of 
pediatric infectious diseases. Long-standing challenges 
include the lack of preventive interventions due to the 
absence of feasible control measures, as there is a disin-
terest among biomedical companies in developing vac-
cines and medications for diseases predominantly found 
in LMICs.11 Measles, for example, continues to kill 
600 000 children a year despite the availability of an 
effective vaccine. Invasive bacterial diseases such as 
pneumonia, meningitis, and sepsis are major causes of 
mortality among children in LMICs, with pneumonia 
remaining the leading infectious cause of death among 
children under five in developing countries.21 Pneumonia 
in children has been associated with areas that have a 
high TB prevalence, with risk factors including young 
age, malnutrition, immunosuppression, and air pollu-
tion, all prevalent in LMICs.22

There is inequity between LMICs and high-income 
countries in the global burden of infectious diseases 
among children. LMICs account for 98% of the disease 
burden among children, yet they are represented in only 
22% of trials.23 In 2015, Sub-Saharan Africa contributed 
50% of under-five deaths worldwide, and South Asia 
contributed 31%.24 Despite a global decline in under-
five mortality by half over the past two decades, this 
progress has not been shared equally. A study by 
McAllister et al reported pneumonia as the leading cause 
of death among children under five globally, with an 
estimated 800 000 deaths and a substantial burden in 
LMICs.25 These diseases significantly contribute to ill-
ness and long-term health complications in children, 
creating a substantial strain on healthcare systems 
already battling resource limitations. While mortality 
rates are essential for understanding global health and 

comparing countries, they do not provide a complete 
picture of how many people are sick or how well the 
healthcare system is functioning. Similarly, morbidity 
indicators, which track the spread of diseases, are unde-
rused because of limited data, ineffective reporting, and 
gaps in data storage and analysis.26 The impact of infec-
tious diseases on healthcare systems in LMICs empha-
sizes the critical importance of targeted interventions 
and sustainable healthcare infrastructure development to 
alleviate their burden on vulnerable populations.

Diagnostic Tools

There is a paucity of high-quality diagnostic tools in 
LMICs because accurate and advanced diagnostic tools 
are generally expensive to acquire and require extensive 
cost and specialized knowledge to maintain. Additionally, 
the lack of regulation around testing standards makes 
cheaper but less accurate products dominate the health-
care system, causing some providers to shun their use 
altogether and rely on clinical judgment instead. To this 
end, the World Health Organization (WHO) publishes 
guidelines on syndromic management of common dis-
eases, wherein patients are treated for the most likely 
pathogens to cause their specific presentation. Although 
this can be effective in many cases, overtreatment results, 
which ends up costing more resources and contributes to 
antimicrobial resistance. For this reason, inexpensive 
modalities such as point-of-care tests (POCTs) are heav-
ily relied upon in the developing world.27 Regarding TB 
specifically, sputum microscopy and chest radiographs 
are commonly available tools used for diagnosis.28 
Another test, induced sputum, is effective for diagnosing 
pertussis, pneumocystis pneumonia, and tuberculosis, 
providing a higher yield than nasopharyngeal aspirate.22

Infectious diseases among children involve pathogens 
such as E. coli and Campylobacter coli, among others. In 
these cases, metaproteomic analyses could be used as an 
effective diagnostic tool to analyze different pathotypes 
and serotypes.29 Oxygen saturation rates lower than 90% 
to 92% among pneumonia pediatric cases have been 
associated with an increased risk of mortality. Conse
quently, hypoxia serves as an essential prognostic indica-
tor in pediatric pneumonia cases. However, many LMICs 
do not have access to regular use of pulse oximetry, and 
the availability of oxygen is limited.22 There is limited 
availability of mycobacterium tuberculosis PCR tests, 
such as Xpert or Xpert Ultra, in LMICs for diagnosing 
pediatric TB, which results in diagnoses being largely 
based on symptom identification.22 A study analyzing the 
management of TB in Cambodia revealed gaps in diag-
nostic accuracy due to a lack of good-quality chest X-ray 
machines, limited access to rapid molecular diagnostic 
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systems, poor-quality microscopes, and a low supply of 
X-ray films.30 This increases the proportion of untreated 
childhood tuberculosis, which results in adverse out-
comes if not treated promptly.

As one would expect, accuracy, affordability, and 
accessibility vary greatly between different diagnostic 
modalities as shown in Table 1 and play an important 
role in hospital availability and clinician use in the 
developing world. Accurate and timely diagnosis of 
infectious diseases in children is crucial for effective 
treatment and improved health outcomes. However, in 
LMICs, achieving this can be challenging. Challenges 
associated with bringing high-quality diagnostics to the 
developing world include harsh environmental condi-
tions, differences in local epidemiology, and lack of 
proper regulation. One of the biggest challenges of 
implementing diagnostic tools for infectious diseases in 
the pediatric population in LMICs is cost. Many parents 
in these areas have reported that tuberculosis sputum 
tests and other services within hospitals require out-of-
pocket expenditure. In other situations, when TB ser-
vices were provided free of charge, parents reported 
they did not have money to travel to receive the ser-
vices.30 Development of diagnostic tests takes about 5 to 
10 years and requires investments of up to $10 million. 
In developed countries, this is largely funded by the pri-
vate sector; however, in LMICs, there is little private 
sector interest because of the perceived lack of return on 
investment.27 Additionally, the quality of laboratory ser-
vices improves patient care, as using laboratory results 
to guide clinical management can produce positive out-
comes. This requires timely communication between the 
labs and healthcare providers, but LMICs often lack the 
resources, supplies, and trained personnel for this coor-
dination. As a result, physicians’ lack of confidence in 
laboratory results due to these issues results in additional 
disregard for laboratory services.27

Treatment Protocols

Review of Evidence-Based Guidelines and 
Recommendations

The landscape of pediatric emergency care in various 
countries, including India, Pakistan, and Mozambique, is 
characterized by a diverse spectrum of conditions and 

challenges. In India, national guidelines emphasize the 
necessity of secondary care facilities being staffed by 
pediatricians, equipped with basic laboratory testing and 
imaging capabilities, and access to intravenous medica-
tions for pediatric patients. These guidelines underscore a 
commitment to specialized care for children and are cru-
cial for maintaining quality standards in pediatric health-
care delivery.4,31-33 In Pakistan, the multifaceted nature of 
pediatric emergency care is highlighted with a focus on 
understanding the burden of injuries and infectious dis-
eases among pediatric patients presenting to emergency 
departments and wards. The establishment of surveillance 
systems like the Pakistan National Emergency Department 
Surveillance (Pak-NEDS) is pivotal for comprehending 
this landscape.33,34 While national guidelines are not 
explicitly quoted, the study underscores the importance of 
evidence-based guidelines to guide pediatric emergency 
care practices, particularly in resource-constrained set-
tings. The study also emphasizes the need for a well-
defined pediatric ambulance service and funding support 
for research and surveillance initiatives.

Similarly, in Mozambique, aligning interventions 
with national guidelines is imperative to address health-
care challenges. Despite limitations in data accessibility, 
the study emphasizes the need for robust data systems in 
accordance with national guidelines to inform effective 
strategies. The study’s findings on mortality rates, hospi-
talization patterns, and prevalent diagnoses underscore 
the relevance of evidence-based interventions aligned 
with national guidelines. By adhering to these guidelines, 
healthcare providers can better address the unique chal-
lenges of pediatric emergency care in Mozambique, ulti-
mately enhancing outcomes for pediatric patients. 
Overall, evidence-based guidelines play a crucial role in 
guiding pediatric emergency care practices in various 
countries, ensuring the provision of specialized care, and 
improving outcomes for pediatric patients.4,33

Discussion on Barriers to Effective Treatment 
Implementation in LMIC Settings

Access to emergency care in LMICs is characterized by 
a disparity among pediatric patients. Funding priorities 
tend to focus more on primary care, neglecting the 
implementation of emergency care systems crucial for 

Table 1.  Key Infectious Diseases and Diagnostic Tools in LMIC Pediatric Emergency Departments.

Disease Diagnostic tool Accuracy Affordability Accessibility

Pneumonia Chest radiograph, pulse oximetry Moderate High/Low Moderate/Limited
Malaria Rapid diagnostic tests (RDTs) High Moderate Variable
Diarrheal diseases Stool analysis Moderate Moderate Moderate
Tuberculosis Sputum microscopy, Xpert PCR High High/Moderate Limited
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addressing time-sensitive conditions. Additionally, data 
quality and standardization issues pose challenges, hin-
dering accurate epidemiological research and impeding 
the identification of effective interventions. However, 
emergency medical service (EMS) systems are consid-
ered valuable data sources that could drive quality 
improvement efforts and help reduce disparities in 
healthcare access, particularly for vulnerable popula-
tions such as neonates, adolescents, rural communities, 
and socioeconomically disadvantaged groups.1,20

In Mozambique, barriers such as flawed data regis-
tration systems, limited access to historical data, and 
lack of extensive research lead to an inability to generate 
guidelines, create tailored interventions, and develop 
epidemiological data that support national emergency 
care.33 This increases the importance of optimizing data 
registration to inform resource allocation and interven-
tion planning, necessitating comprehensive healthcare 
infrastructure improvements by enhancing transporta-
tion systems and bolstering health education initiatives. 
In Pakistan, barriers including limited resources, the 
shortage of dedicated pediatric emergency facilities, and 
a lack of trained healthcare professionals lead to subop-
timal and delayed care of pediatric patients, increasing 
the burden of infectious diseases management as men-
tioned in Table 2. Pakistan also suffers from data collec-
tion and surveillance issues, limiting its progress toward 
national guidelines and targeted intervention develop-
ment.31 Logistical challenges such as inefficient ambu-
lance services and chaotic ED workflows during 
emergencies contribute to delays in accessing care and 
hinder effective treatment implementation.

Preventive Measures

Overview of Preventive Measures Including 
Vaccination Programs, Hygiene Practices, and 
Infection Control Strategies

Optimizing pediatric emergency care in LMICs necessi-
tates a multifaceted approach encompassing preventive 
measures, including vaccination programs, hygiene prac-
tices, and infection control strategies. These measures are 
pivotal in mitigating the high mortality rates prevalent in 

pediatric emergency departments (PEDs), particularly 
among neonates.4,31-33 Vaccination programs play a para-
mount role in curtailing the burden of infectious diseases. 
Efforts to increase vaccination coverage, as seen in India, 
have been instrumental in combating diseases such as 
pneumonia and diarrhea, leading causes of mortality 
among children under five. Similarly, in Mozambique, 
vaccination initiatives align with global endeavors to safe-
guard child health, contributing to a healthier popu-
lace.4,32,33 Hygiene practices, including access to clean 
water and proper sanitation, serve as essential preventive 
measures, particularly in LMICs where communicable 
diseases pose significant health challenges. Improved 
hygiene can significantly reduce the burden of diseases 
like diarrhea, contributing to better child health outcomes. 
Implementing stringent hygiene practices within commu-
nities acts as a bulwark against the spread of pathogens, 
fortifying defenses against communicable diseases in set-
tings like Mozambique.16

Infection control strategies, particularly within 
healthcare settings, are indispensable for preventing the 
spread of diseases and reducing healthcare-associated 
infections. Robust infection control measures instituted 
in hospitals and healthcare facilities, as advocated in 
Pakistan, help safeguard vulnerable pediatric patients 
from acquiring infections during their treatment.31 Such 
strategies are crucial in nurturing a safe environment for 
patients and healthcare providers alike, thereby improv-
ing overall healthcare outcomes. Synthesizing these pre-
ventive measures into a cohesive framework can forge 
resilient defenses against disease burdens, nurturing 
healthier populations and fostering sustainable develop-
ment in pediatric healthcare.31,32 Enhancing preventive 
measures and ensuring their effective implementation 
could significantly reduce the burden of pediatric emer-
gencies in LMICs, improving child health outcomes.

Identification of Gaps and Challenges in 
Preventive Interventions

The analysis of preventive interventions for pediatric 
health in LMICs reveals several critical gaps and chal-
lenges.4,31-33 Despite efforts to reduce pediatric morbidity 
and mortality, millions of children in these countries 

Table 2.  Challenges and Barriers in Implementing Treatment Protocols in LMIC PEDs.

Challenge Description

Limited resources Insufficient medical supplies and equipment for effective treatment
Lack of trained professionals Shortage of healthcare workers specialized in pediatric emergency care
Data quality issues Poor data collection and management affecting treatment planning
Funding priorities More focus on primary care, neglecting emergency care systems
Logistical challenges Inefficient ambulance services and chaotic ED workflows causing treatment delays
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continue to die from preventable causes such as preterm 
birth, pneumonia, diarrheal diseases, birth asphyxia, 
trauma, and infectious diseases. One key challenge identi-
fied is the lack of tailored preventive interventions address-
ing the specific needs of vulnerable populations, including 
neonates, adolescents, rural dwellers, and socioeconomi-
cally disadvantaged families. While EMS play a crucial 
role in connecting children with acute health needs to 
higher levels of care, there remains a gap in preventive 
strategies that could mitigate the need for emergency inter-
ventions. Disparities in access to care persist, particularly 
affecting rural and poor populations, necessitating targeted 
interventions to improve access to essential health services 
in underserved areas. Integrating preventive interventions 
into existing EMS systems and public health initiatives is 
vital to address underlying factors contributing to pediatric 
morbidity and mortality in LMICs.32

Integration of Diagnostic Tools, 
Treatment Protocols, and 
Preventive Measures

Importance of an Integrated Approach to 
Infectious Disease Management

Although the progress toward achieving the fourth 
Millenium Development Goal in reducing the mortality 
rate in children younger than 5 years since 1990 has been 

notable, with the annual number of under-five deaths fall-
ing to 4.9 (4.6-5.4) million in 2022 as reported by the 
United Nations Inter-Agency Group for Child Mortality 
Estimation (UN IGME), millions of children still died 
before their fifth birthday.35 This serves as an important 
reminder that there are still risks to the health and survival 
of newborns and children worldwide, especially among 
the most vulnerable populations of LMICs. Approximately 
half of the 4.9 million lives lost before the age of five 
belonged to infants, but 2.1 million other children and 
youth between the ages of 5 and 24 also lost their lives. 
Sub-Saharan Africa and Southern Asia accounted for the 
majority of these fatalities.35 Ending unnecessary mortal-
ity of children and teens is a long-term task that requires 
targeted, integrated approaches. Managing pediatric infec-
tious illnesses in LMICs necessitates a coordinated, inte-
grated approach where resources are typically insufficient, 
and healthcare systems confront multiple obstacles.36 The 
main benefits of using this approach in managing pediatric 
illnesses in LMICs are shown in Figure 1.37

Strategies for Integrating Diagnostic, 
Treatment, and Preventive Interventions in 
LMIC PEDs

Several strategies have been developed to effectively inte-
grate diagnostic, therapeutic, and preventive interventions 
in pediatrics in LMICs:

Figure 1.  The benefits of applying coordinated, integrated approach in the management of infectious diseases in LMICs.
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1.  Approaches Aimed at Healthcare Providers: 
This includes educational meetings, nutrition 
training for health workers, educational outreach, 
and practice facilitation. These have shown posi-
tive effects on outcomes with moderate- or high-
certainty evidence. Tailored interventions 
(practice-changing interventions chosen after a 
review of the barriers that need to be overcome) 
targeted at healthcare workers have been pro-
posed to improve health outcomes in LMICs.36

2.  Approaches Aimed at Healthcare Prof­
essionals for Specific Problems: This includes 
the use of birth kits, teaching healthcare profes-
sionals to be more patient-centered during clini-
cal consultations, and reducing the prescription 
of antibiotics, all of which have been found to 
improve patient outcomes.36

3.  Approaches Aimed at Healthcare Recipients 
(Community-Based): This includes mass media 
interventions to increase vaccine uptake. More 
health literacy and adherence to medical inter-
ventions have been demonstrated through com-
munity-based health education programs and 
vaccination uptake reminders.36

The World Health Organization (WHO) developed the 
Integrated Management of Childhood Illness (IMCI) 
plan in the mid-1990s, working with UNICEF and 
numerous other organizations, individuals, and institu-
tions. These recommendations stress the sensible, eco-
nomical, and efficient use of medications and diagnostic 
equipment. They are based on an evidence-based syn-
dromic approach to case management. The systematic 
assessment of common symptoms and clinical indica-
tors, along with the development of well-formulated 
guidelines and appropriate training for healthcare staff, 
could facilitate the implementation of logical and effi-
cient interventions. Using this method can assist in iden-
tifying the clinical problem, determining its severity, 
and putting the necessary treatment plans into action, 
whether this is to refer the child right away, manage at 
home, or manage within the resources at hand.38 The 
IMCI strategy comprises three components:

•• Training Component: Clinical care education 
for healthcare personnel using the IMCI 
guidelines.

•• Systems Component: Investing in the adminis-
tration and organization of healthcare systems, 
particularly procurement related to the provision 
of IMCI.

•• Community Health Component: Conducting 
home visits and community health promotion to 

promote good child-rearing practices, proper 
nutrition, and access to resources for sick 
children.38

Consistency and efficacy can be increased by creating 
and implementing standardized protocols for diagnosis, 
treatment, and prevention in various healthcare settings. 
The widespread implementation of essential IMCI com-
ponents is necessary to meet the Sustainable Develo
pment Goal of 3.2, which calls for lowering child 
mortality to at least 25 deaths per 1000 live births by 
2030, particularly in nations where the burden of avoid-
able childhood death is substantial.39

An example of the implementation of the ICCM 
approach was reported in seven studies included in a 
systematic review conducted by Oliphant et al It was 
reported that ICCM increased the health-seeking behav-
ior from healthcare professionals delivering the service, 
with uncertainty regarding its effect on the mortality rate 
and appropriate treatment coverage.40

Health System Strengthening

Discussion on the Role of Health System 
Strengthening in Improving Infectious Disease 
Management in LMIC PEDs

Strengthening health systems in LMICs by improving 
infrastructure, training health workers, and enhancing 
access to health services is crucial for the effective 
delivery of interventions. Health systems are essential to 
the health and welfare of children and adolescents. 
However, for ultimate change, social systems must work 
in conjunction with these health systems to provide this 
age group with services appropriate for their stage of life 
in terms of promotion, prevention, and treatment.41

Increasing the resilience of the health system is the 
most basic strategy for preventing and controlling infec-
tious diseases. The WHO has modularized health sys-
tems into six main “building blocks” or components.42 
First, the foundation for the other blocks is provided by 
governance and leadership as well as health information 
systems. Key components for risk management against 
infectious diseases are defined as the leadership of local 
and federal governments, intergovernmental collabora-
tion, legislation concerning infectious diseases, and 
information sharing.43 Second, a robust health system 
that is ready for the prevention and management of 
infectious diseases depends on flexible, easily accessi-
ble financing. Global investment in health system 
improvement and sector-wide initiatives is on the rise; 
in 2020, it reached USD 5.5 billion, or 9.95% of total 
spending.44 However, an alarming note is that 79% of 
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global spending on healthcare is in high-income coun-
tries, despite containing only 16% of the world’s popula-
tion, which requires immediate consideration.45 Thirdly, 
the COVID-19 pandemic has highlighted the need for a 
strengthened health workforce in creating a capable 
healthcare system. Lastly, as the direct results of a health 
system, people’s perceptions and experiences with 
access to health products, technology, and service deliv-
ery are crucial, necessitating the improvement of human-
centric healthcare delivery.42 In addition, primary health 
care (PHC) is considered to be “the engine for Universal 
Health Coverage (UHC),”46 which is necessary to guar-
antee a robust health system because of its efficacy in 
decreasing the mortality rate from infectious diseases 
and enhancing health outcomes.47

Three degrees of improvement are possible for health 
systems: macro, which refers to the entire system; meso, 
which refers to a region, area, or community; and micro, 
which refers to a clinic, provider, or individual user. The 
majority of efforts have been made at the micro level to 
enhance system quality in LMICs, but many of these 
tactics have produced unsatisfactory results.41 Structural 
approaches (ie, macro-level and meso-level) hold 
greater promise for creating high-quality health systems 
because they are complicated adaptive structures that 
demand precise objectives, sufficient resources, and 
enforced restrictions against inferior care. Macro-level 
strategies target the social, political, economic, and 

organizational frameworks that form the health system, 
whereas meso-level strategies target the subnational lev-
els of regions, districts, and networks of medical facili-
ties or communities.41,48 Four such strategies were 
proposed by the Lancet Global Health Commission on 
high-quality health systems: governance for quality, 
clinical education changes, service delivery redesign to 
maximize quality, and greater public involvement. Such 
structural changes will greatly enhance health system 
quality and reduce the spread of pediatric infectious dis-
eases.49 Figure 2 illustrates these strategies.

Conclusion

Successful management of infectious diseases in LMICs 
requires proper funding from national and international 
organizations to increase the availability of targeted diag-
nostics, interventions, and preventive measures. Moreover, 
there should be specialized training programs aimed at 
increasing the efficiency of healthcare workers in manag-
ing pediatric cases promptly. Supporting policies and edu-
cational programs to increase the awareness of pediatric 
families on how to deal with and report medical emergen-
cies to healthcare providers, especially in areas with 
underserved healthcare facilities, are crucial. Promoting 
data collection and surveillance systems is critical in 
developing national guidelines and targeted interventions. 
Furthermore, research studies on the collected data will 

Figure 2.  Different considerations in strengthening health system in LMICs.
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guide policymakers and funding agencies regarding the 
challenges that should be controlled.

Recommendations

1.  Increase Funding and Resources: Allocate 
more funds to pediatric emergency care in LMICs 
to ensure adequate resources and infrastructure.

2.  Enhance Training Programs: Develop and imple-
ment specialized training programs for healthcare 
workers in pediatric emergency medicine.

3.  Strengthen Data Collection: Improve data col-
lection and management systems to support evi-
dence-based decision-making.

4.  Promote Preventive Measures: Increase efforts 
in vaccination campaigns, hygiene education, 
and infection control practices.

5.  Implement Integrated Approaches: Foster 
integrated diagnostic, treatment, and preventive 
strategies to improve patient outcomes.

Future Directions

1.  Research and Development: Invest in research to 
develop cost-effective diagnostic tools and treat-
ment protocols tailored to the needs of LMICs.

2.  Policy Development: Formulate and enforce 
policies that support sustainable healthcare 
infrastructure and equitable access to care.

3.  Community Engagement: Engage communi-
ties in public health initiatives to increase aware-
ness and participation in preventive measures.

4.  International Collaboration: Encourage inter-
national collaborations to share knowledge, 
resources, and best practices in pediatric emer-
gency care.

5.  Technological Innovation: Explore innovative 
technologies, such as telemedicine, to extend the 
reach of healthcare services in remote and under-
served areas.

Limitations

1.  Resource Constraints: The lack of resources in 
LMICs limits the implementation of advanced 
diagnostic and treatment protocols.

2.  Data Gaps: Incomplete or inaccurate data ham-
pers the ability to develop effective interventions 
and policies.

3.  Training Deficiencies: Insufficient training pro-
grams for healthcare workers affect the quality 
of care in pediatric emergency departments.

4.  Cultural Barriers: Cultural beliefs and prac-
tices may hinder the acceptance and implemen-
tation of preventive measures.

5.  Infrastructure Challenges: Poor infrastructure 
in LMICs complicates the delivery of emergency 
healthcare services.
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