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Abstract

Acute respiratory infections (ARIs) remain a common cause of morbidity and mortality
in children, especially in sub-Saharan Africa, where countries such as Ghana are severely
affected. This review presents recent data on ARI etiology, clinical burden, and antimi-
crobial resistance (AMR) from Ghana, spanning the pre-COVID-19 era (2010–2019) to the
post-pandemic period (2020–2025). Before the COVID-19 pandemic, viral infections, such
as respiratory syncytial virus (RSV), rhinoviruses, and influenza viruses, were the major
contributors, along with established bacterial pathogens such as Streptococcus pneumoniae
and Haemophilus influenzae. Social determinants, including undernutrition and indoor air
pollution, also influenced these infections. In the COVID era, we have seen dramatic shifts
in pathogen seasonality, the scaling of oxygen delivery systems, and the implementation
of genomic surveillance for SARS-CoV-2, as well as new features such as maternal RSV
vaccination and monoclonal antibody therapy. Despite its successes in vaccination cov-
erage and health system strengthening, some challenges remain, including fluctuations
in implementation and surveillance issues. The simultaneous challenges of pneumonia
and hygiene will require integrated, coordinated, multisectoral responses that incorporate
surveillance with antibiotic stewardship, sustainable oxygen systems, and interventions
for nutrition and environmental health. The review also highlights research priorities and
makes policy recommendations well aligned to support national ARI control efforts aimed
at reducing child mortality due to ARI and achieving Sustainable Development Goals
targets on child health.

Keywords: pediatric acute respiratory infections; children under five; Ghana; COVID-19
pandemic; post-pandemic surveillance; antimicrobial resistance; vaccination/immunization

1. Introduction
Acute respiratory infections (ARIs) remain a leading cause of morbidity and mortality

among children under five years globally, particularly in low- and middle-income countries
(LMICs), where inequities in healthcare access, nutrition, and living conditions exacerbate
vulnerability [1]. Despite progress in immunization coverage and child survival, ARIs
remain a substantial public health concern in Ghana.
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According to the 2022 Ghana Demographic and Health Survey [2], approximately
2% of Ghanaian children aged 6–59 months experienced symptoms consistent with ARI
(caregiver-reported cough plus rapid or difficult breathing) in the prior two weeks. In
further analysis, Klu, Alhassan, and Dansu [3] demonstrate that this burden is higher in
rural communities, among poorer households, and among mothers with lower educational
attainment. Many studies employ broader symptom-based definitions of ARI, typically
relying on caregiver reports of cough with fast or difficult breathing, rather than the full
WHO/IMCI clinical criteria that distinguish between non-severe and severe pneumo-
nia [4–6]. These broader definitions tend to yield higher prevalence estimates. For example,
the Ghana Demographic and Health Survey (DHS) excludes cases of nasal congestion alone
in its ARI definition [2,7]. Similar definitions are used across low- and middle-income
settings [3,8]. However, not all studies clearly specify how they operationalize symptoms,
which makes comparisons difficult [9]. Socioeconomic and environmental factors, such
as indoor air pollution, poor sanitation, overcrowding, and undernutrition, remain key
determinants of both symptom risk and progression to more severe disease [3,10]. Re-
gional analyses across sub-Saharan Africa consistently reinforce that modifiable household
and community factors, particularly maternal education, significantly influence ARI risk,
suggesting that patterns observed in Ghana (e.g., the impacts of sanitation and indoor
pollution) also apply elsewhere [11,12].

Before the COVID-19 pandemic, Ghana’s pediatric ARI landscape was dominated
by viral pathogens, particularly respiratory syncytial virus (RSV), influenza viruses, and
parainfluenza, alongside bacterial infections caused by S. pneumoniae and H. influenzae
type b [13,14]. The introduction of the pneumococcal conjugate vaccine (PCV) and the H.
influenzae type b (Hib) vaccine has markedly reduced invasive bacterial disease; however,
incomplete vaccine coverage and the persistence of serotype replacement have constrained
the full impact of these vaccines [15,16]. Additional risk modifiers such as malaria co-
infection and variable maternal literacy have been shown to influence ARI risk and clinical
outcomes in Ghanaian children [3,17].

The COVID-19 pandemic (2020–2022) significantly disrupted routine child health
services and altered patterns of pathogen circulation. Public health measures, such as
masking, school closures, and reduced mobility, contributed to altered seasonality and
reduced transmission of several viral pathogens. However, health service disruptions,
changes in care-seeking behavior, and increased empirical antibiotic use introduced new
challenges [18,19]. Notably, Ghana’s pandemic response accelerated investments in molec-
ular diagnostics and genomic sequencing, which have since been leveraged for broader
surveillance of respiratory pathogens. The integration of SARS-CoV-2 surveillance into the
existing influenza surveillance network exemplifies this approach, enhancing the country’s
capacity to monitor and respond to respiratory pathogens [18].

Ghana now stands at a critical juncture in its efforts to strengthen its pediatric ARI
prevention and control framework. The expected rollout of maternal RSV vaccination
and monoclonal antibody prophylaxis offers new opportunities to reduce severe infant
pneumonia [20–22]. However, growing antimicrobial resistance (AMR), uneven access
to diagnostics, and persistent social and environmental inequities threaten to reduce the
impact of current and future advances in prevention and care [18,19].

This narrative review synthesizes evidence on Ghana’s pediatric ARI burden in the
decade before and the 5 years after the COVID-19 pandemic, emphasizing pathogen
ecology, antimicrobial stewardship, diagnostic and oxygen system capacity, and emerging
immunization strategies. By contrasting these time periods, it identifies progress, enduring
gaps, and policy priorities toward achieving Sustainable Development Goal 3.2, adopted
by the United Nations General Assembly in 2015 as part of the 2030 Agenda for Sustainable

https://doi.org/10.3390/pathogens15030285

https://doi.org/10.3390/pathogens15030285


Pathogens 2026, 15, 285 3 of 12

Development, which aims to end preventable deaths among children under five, years of
age, with targets of reducing neonatal mortality to at least as low as 12 per 1000 live births
and under-five mortality to at least as low as 25 per 1000 live births [23].

2. Methods
This study is a narrative review that synthesizes published and gray literature on

pediatric acute respiratory infections (ARIs) in Ghana, spanning both the pre-COVID-19 and
post-COVID-19 periods. For the review, we employed a transparent evidence synthesis
approach adapted from the PRISMA-ScR framework for assessing reviews, ensuring clarity
in reporting study selection, data extraction, and thematic synthesis. No quantitative
meta-analysis was conducted.

The review encompasses literature published between 2010 and 2025, divided into two
analytical phases: the pre-COVID-19 era (2010–2019), which reflects baseline epidemiology
and interventions, and the post-COVID-19 era (2020–2025), capturing pandemic-related
changes in pathogen circulation, health service delivery, and public health responses.

A comprehensive search was conducted across the PubMed, Scopus, Web of Science,
and Google Scholar databases, complemented by gray literature from key national and
international organizations, including the Ghana Health Service, the Ministry of Health,
the World Health Organization, and UNICEF. Search terms were combined to include key-
words related to respiratory infections, children, Ghana, and pandemic or post-pandemic
dynamics, alongside relevant pathogens and health system terms, to maximize the retrieval
of pertinent studies. Additional citation cross-checking was conducted to identify relevant
literature that was missed in the initial searches.

Studies were included if they reported quantitative or qualitative data on the burden,
etiology, diagnosis, management, or prevention of ARIs among Ghanaian children under
five years old, and if the findings were relevant to health system performance or child
health policy. Only English-language publications from 2010 through 2025 were considered.
National, regional, and facility-based studies were eligible for inclusion. Exclusion criteria
included case reports, studies lacking clear data sources or methodology, non-Ghanaian
populations, and non-English publications.

Screening and data extraction were conducted independently by two reviewers, with
discrepancies resolved by consensus to minimize bias. The extracted data included the
study design, population characteristics, key findings, and implications for ARI prevention
and control in Ghana.

Extracted data were synthesized thematically across six domains: pathogen ecology
and epidemiology, surveillance and diagnostics, antimicrobial resistance and stewardship,
oxygen therapy and health system capacity, vaccination and preventive programs, and
policy and social determinants. Narrative synthesis integrated evidence from peer-reviewed
and policy literature, with findings cross-validated against national datasets such as the
2022 Ghana Demographic and Health Survey and Ghana Health Service surveillance
reports to ensure contextual accuracy.

No formal risk-of-bias or quality appraisal was performed, given the narrative nature
of the synthesis; however, the heterogeneity and methodological limitations of the included
studies were critically considered during the interpretation of the literature.

As this review exclusively utilized publicly available data and literature, ethical
approval was not required.

This narrative review has several methodological limitations. The included studies
vary widely in design, case definitions, diagnostic methods, and surveillance approaches,
ranging from hospital-based studies to national surveys and sentinel surveillance reports.
Such heterogeneity limits direct quantitative comparisons across time periods and settings

https://doi.org/10.3390/pathogens15030285

https://doi.org/10.3390/pathogens15030285


Pathogens 2026, 15, 285 4 of 12

and necessitates cautious interpretation of trends. In addition, reliance on published and
gray literature may introduce publication and reporting biases, and the absence of a formal
risk-of-bias assessment reflects the narrative rather than systematic nature of the synthesis.

3. Pre-COVID-19 Era (2010–2019)
In the decade preceding the COVID-19 pandemic, acute respiratory infections (ARIs)

remained a leading cause of pediatric morbidity and mortality in Ghana, despite significant
national progress in child health indicators [2]. Pneumonia accounted for a substantial
proportion of hospital admissions and under-five deaths, with incidence estimates exceed-
ing 300 cases per 1000 child-years in some regions [6,24]. These figures underscore the
disproportionate burden in sub-Saharan Africa, where gaps in preventive and curative care
magnify the impact of respiratory infections [25].

Viral agents dominated the etiological spectrum. Respiratory syncytial virus (RSV)
remained the single most important pathogen, accounting for approximately 18–32% of
viral detections among hospitalized children with severe lower respiratory tract infections
in Ghana [26,27]. Seasonal peaks occurred during the rainy season, reflecting the influence
of climatic factors on viral propagation [28,29]. In addition to RSV, concurrent circulation
of influenza (6–12% of detections), parainfluenza (6–7%), and rhinoviruses (11–15%) con-
tributed substantially to the overall ARI burden, complicating outbreak prediction and
response [24,26].

Table 1 provides a concise summary of the prevalence rates and key pathogens iden-
tified during the three periods discussed in this review. The data highlights significant
shifts in the etiological landscape of pediatric acute respiratory infections following the
onset of the COVID-19 pandemic, as well as the impact of public health interventions and
environmental factors on pathogen circulation.

Table 1. Prevalence and key pathogens associated with pediatric acute respiratory infections in Ghana
across pre-, during, and post-COVID-19 periods.

Period Prevalence Key Pathogens References

Pre-COVID-19

RSV 18–32%; Influenza 6–12%;
Parainfluenza 6–7%; Rhinovirus

11–15%; Streptococcus
pneumoniae carriage 54%

(children < 5)

RSV, Influenza,
Parainfluenza, Rhinovirus,

S. pneumoniae, Hib

Kwofie et al., 2012 [26];
Wilson et al., 2018 [27];
Bonney et al., 2012 [28];
Hogan et al., 2017 [29];
Donkor et al., 2017 [30];

Dayie 2019 [31]

During COVID-19 RSV reduced over 80%; Influenza
reduced by 60–80%

SARS-CoV-2, RSV
(reduced), Influenza

(reduced)

Duedu 2024 [32];
Asante et al., 2024 [33]

Post-COVID-19
RSV increased to 2–3× pandemic

levels; Influenza returned to
6–12%

RSV (rebound), Influenza Adu-Gyamfi et al. [19];
Asante 2023 [18]

Bacterial pneumonia, primarily caused by Streptococcus pneumoniae and Haemophilus
influenzae type b, remained an important cause of severe disease and mortality [30,31]. Na-
sopharyngeal carriage of S. pneumoniae was high in study populations: Dayie et al. [31]
reported an overall carriage prevalence of 54% (95% CI 49–59%) among children < 5 years
in Accra five years after 13-Valent Pneumococcal Conjugate Vaccine (PCV13) introduction,
with ~20% carrying PCV-13 vaccine serotypes and ~37% carrying non-PCV-13 serotypes.
In HIV-infected children, Donkor et al. found a carriage prevalence of 27.1% (95% CI
19.1–35.1%), with a PCV-13 serotype coverage of 41.5% among isolates [30,31]. The rollout
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of PCV13 in 2012 and Hib vaccination significantly reduced invasive infections; how-
ever, the substantial residual carriage and the predominance of non-vaccine serotypes,
together with high inpatient antibiotic use reported in tertiary facilities, underscore the
need for ongoing surveillance and adaptive immunization and antimicrobial-stewardship
strategies [14,30,31,34].

Clinically, hypoxaemia consistently emerged as a major predictor of poor outcomes,
underscoring the importance of oxygen therapy for survival [35,36]. However, oxygen avail-
ability remained limited, particularly in lower-level facilities, and constrained diagnostic
capacity hindered early identification and management [37]. Comorbidities, such as mal-
nutrition and HIV infection, further increased vulnerability, underscoring the complexity
of ARI care in high-risk subpopulations [38].

Environmental and socio-demographic determinants, including household air pol-
lution from biomass fuel, poor sanitation, low maternal education, and socioeconomic
disadvantage, were key drivers of ARI risk and severity, as shown in multi-country surveys
across sub-Saharan Africa [11]. These findings demonstrate the intersection of socio-
environmental factors with infectious disease dynamics, highlighting the need for inte-
grated interventions.

Antibiotic overuse and misuse were widely documented during this period. Point-
prevalence data showed that about 51 to 52% of hospitalized patients were receiving at
least one antibiotic, and more than 80% of these prescriptions were based on empiric
treatment rather than culture results. In primary care settings, inappropriate use was also
common. Prah et al. (2017) reported that 67.2% of all outpatient consultations resulted
in an antibiotic prescription, many for conditions that were not likely to be bacterial [39].
These patterns, combined with limited microbiologic diagnostic capacity and inadequate
clinical decision support, contributed to rising antimicrobial resistance among important
pathogens, including multidrug-resistant pneumococci and Gram-negative bacteria [40–42].
Although Ghana’s National Action Plan for AMR (2017–2021) introduced stewardship
interventions, implementation during this period was inconsistent.

In summary, the pre-COVID-19 era in Ghana was marked by a substantial pediatric
ARI burden driven by viral and bacterial pathogens, compounded by socio-environmental
vulnerabilities and health-system constraints. While vaccine deployment and limited access
to oxygen represent pockets of progress, persistent gaps in surveillance, diagnostics, and
antimicrobial stewardship underscore areas that need urgent investment.

4. Bridging the Pre- and Post-Pandemic Dynamics
Despite the continued prominence of viral and bacterial pathogens, the COVID-19 pan-

demic triggered substantial disruptions and innovations. Seasonal transmission patterns
shifted, healthcare-seeking behaviors changed, and preventive services faced interrup-
tions [34,43,44]. Concurrently, the pandemic accelerated systemic improvements, including
the expansion of oxygen infrastructure, enhancement of molecular diagnostic capacity,
and repurposing of genomic surveillance platforms to support multi-pathogen monitor-
ing [18]. Persistent socio-environmental and educational disparities continue to challenge
ARI control, but novel preventive tools, including maternal RSV vaccines and monoclonal
antibodies, offer promising opportunities to reduce morbidity and mortality [11,20,21].

5. Post-COVID-19 Era (2020–2025)
The COVID-19 pandemic profoundly reshaped ARI epidemiology, clinical management,

and health system responses in Ghana. Lockdowns, masking, and school closures disrupted
immunization programs, disease surveillance, and healthcare delivery, leading to altered
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pathogen circulation and delayed RSV seasonality in 2022–2023 [18]. These disruptions raised
concerns about the potential resurgence of vaccine-preventable bacterial pneumonias.

In response, Ghana invested heavily in expanding oxygen-delivery infrastructure
across tertiary and district hospitals and widely adopted pulse oximetry, thereby improving
hypoxemia management [36,45]. Despite these advances, empirical antibiotic use increased
due to clinical uncertainty and overlapping COVID-19 symptoms, intensifying AMR risks.
Analyses of pharmacy and hospital data have documented heightened broad-spectrum
antibiotic consumption, prompting the reinforcement of Ghana’s AMR action plan with
One Health frameworks and the expansion of laboratory capacity [41,46,47].

Innovative preventive tools, such as maternal RSV vaccination and long-acting mono-
clonal antibodies (nirsevimab), endorsed by the WHO in 2024, offer promising strategies to
reduce severe infant pneumonia further [20,21,48]. Ghana is poised for an equity-focused
rollout within its Expanded Program on Immunization, requiring readiness assessments
and robust implementation strategies [49–51].

Genomic surveillance platforms, initially established for SARS-CoV-2, have been
repurposed for multi-pathogen respiratory surveillance, strengthening early detection,
public health response, and epidemic preparedness [18].

Persistent inequities in healthcare access and infrastructure, interruptions in pre-
ventive services, and ongoing socio-environmental vulnerabilities, including modifiable
household risk factors and educational disparities, continue to challenge optimal ARI
management [11].

Taken together, Ghana’s post-pandemic pediatric ARI landscape is characterized by
dynamic pathogen patterns, adaptive health system responses, and emerging preventive
opportunities. Consolidating gains in oxygen therapy, diagnostics, surveillance, and
immunization, while addressing inequities and modifiable risk factors, is essential to
sustain progress and achieve Sustainable Development Goal 3.2: ending preventable deaths
among children under five.

The evolving pediatric ARI landscape in Ghana, shaped by shifts in pathogen patterns,
expanded oxygen infrastructure, strengthened surveillance, and emerging preventive innova-
tions, highlights both progress and persistent inequities. Table 2 summarizes key contrasts
between the pre- and post-COVID-19 eras, integrating evidence across pathogen dynamics,
surveillance capacity, antimicrobial resistance, oxygen access, and policy frameworks.

Table 2. Comparative summary of pediatric acute respiratory infection (ARI) trends in Ghana before
and after the COVID-19 pandemic.

Domain Pre-COVID-19 Era (2010–2019) Post-COVID-19 Era (2020–2025)

Pathogen trends
Predictable seasonal viral circulation with RSV
dominance; persistent pneumococcal and Hib

burden [26,31].

Disrupted seasonality with delayed RSV
peaks; integrated genomic surveillance
for SARS-CoV-2 and other respiratory

viruses [18].

Surveillance capacity Primarily hospital-based, limited molecular
diagnostics, and sparse community data [24,28].

Enhanced multiplex genomic
surveillance and real-time monitoring

platforms [18].

Antimicrobial use
and resistance

Widespread empiric antibiotic use leading to
increasing pneumococcal and Gram-negative

resistance [14,40,52].

Increased broad-spectrum antibiotic use
during COVID-19; strengthened AMR

stewardship and One Health monitoring
[11,47].

Oxygen access and
case management

Limited oxygen availability mainly at tertiary
hospitals; inconsistent pulse oximetry [35,37].

Major infrastructure expansion and
widespread oximetry use, though
regional inequities persist [45,53].
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Table 2. Cont.

Domain Pre-COVID-19 Era (2010–2019) Post-COVID-19 Era (2020–2025)

Policy and programs
Introduction of PCV and Hib vaccines; early
National AMR Plan implementation; uneven
integrated community case management [31].

WHO-endorsed maternal RSV vaccines
and monoclonal antibodies (nirsevimab);
equity-focused pandemic recovery and

resilience plans [20,48,54].

Abbreviations: ARI: Acute Respiratory Infection; RSV: Respiratory Syncytial Virus; Hib: H. influenzae type b;
AMR: Antimicrobial Resistance; PCV: Pneumococcal Conjugate Vaccine; WHO: World Health Organization.

Direct comparative estimates of pediatric acute respiratory infection (ARI)–specific
morbidity and mortality between the pre- and post-COVID-19 periods in Ghana remain
limited, reflecting heterogeneity in surveillance systems, case definitions, and reporting
completeness across studies [9,25]. Nevertheless, available evidence provides important
insights into overall trends.

Globally, non-pharmaceutical interventions implemented during the COVID-19 pan-
demic were associated with marked reductions in the circulation of common respiratory
viruses, including influenza and respiratory syncytial virus, with corresponding short-term
declines in ARI-related morbidity and mortality [25,55]. In many settings, this was fol-
lowed by a post-pandemic resurgence of respiratory pathogens, in some cases exceeding
pre-pandemic incidence levels [19,55].

In Ghana, pandemic-related restrictions and changes in healthcare-seeking behavior
were associated with reduced ARI-related hospital presentations during the height of
COVID-19 control measures, followed by increased ARI burden as restrictions eased and
routine transmission patterns resumed [18,19]. While overall under-five mortality in Ghana
has continued a gradual long-term decline driven by improvements in vaccination coverage
and healthcare access, acute respiratory infections remain among the leading causes of
childhood morbidity and mortality [56].

The post-pandemic period is therefore characterized by altered pathogen dynamics,
indirect health system effects, and persistent structural vulnerabilities, underscoring the
importance of sustained surveillance, strengthened preventive programs, and integrated
child health interventions [25].

6. Synthesis and Implications
Synthesizing the available evidence, this review highlights the evolving landscape

of pediatric acute respiratory infections (ARIs) in Ghana, spanning both pre- and post-
COVID-19 eras. Pre-pandemic, the ARI burden was driven by a complex interplay of
viral and bacterial pathogens, persistent socio-environmental vulnerabilities, and health
system constraints, including limited oxygen and diagnostic capacity and widespread
antimicrobial misuse [11,35,38,52]. Post-pandemic, systemic disruptions shifted pathogen
circulation and healthcare delivery but concurrently catalyzed health system strengthening,
notably through expanded oxygen infrastructure, enhanced molecular diagnostics, and
repurposed genomic surveillance platforms [18]

Key implications for policy and practice emerge from these dynamics. Based on
the synthesized evidence, sustained investment in oxygen and diagnostic infrastructure
is critical to reducing mortality from severe ARIs, particularly in rural and underserved
regions [36,45]. Equally important is strengthening antimicrobial stewardship to counter the
rising antimicrobial resistance (AMR), especially in settings with high empirical antibiotic
use [41,47,57]. The introduction of maternal RSV vaccines and long-acting monoclonal
antibodies presents a novel preventive strategy that requires an equity-focused rollout and
seamless integration into routine immunization programs [20,21,48].
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The social determinants of health remain central drivers of ARI risk. Modifiable risk
factors, including household air pollution, low maternal education, and socio-economic
disadvantage, persist across populations [3,11]. Addressing these determinants through
coordinated, multisectoral interventions that span sanitation, nutrition, and maternal
education will be vital to amplify the benefits of biomedical advances and reduce disparities.

Research priorities are clear and urgent. Ongoing monitoring of pathogen ecology,
rigorous evaluation of novel immunization strategies, and assessment of the long-term
impacts of COVID-19-related service disruptions are essential [18,19]. Implementation
science approaches can guide the tailoring of context-specific interventions and optimize
resource allocation to achieve the maximum health impact.

In summary, Ghana’s pediatric ARI burden reflects the complex intersection of
pathogen ecology, health system capacity, and socio-environmental realities. Policy and
programmatic initiatives must prioritize integrated, multisectoral strategies that consolidate
post-pandemic gains while systematically addressing persistent disparities. Doing so is
critical to advancing toward Sustainable Development Goal 3.2 and significantly reducing
preventable childhood mortality.

7. Policy Implications and Future Directions
Translating the synthesized evidence into action, this section outlines policy impli-

cations and future directions for strengthening pediatric ARI prevention and control in
Ghana. Sustained progress in reducing pediatric ARIs in Ghana demands an integrated
approach that consolidates lessons from advancing surveillance, antimicrobial stewardship,
and vaccination programs. Strengthening surveillance systems is paramount, leveraging
advances driven by COVID-19 to build resilient, real-time pathogen monitoring networks.
The expansion of molecular diagnostic capacity and scaling up of integrated disease surveil-
lance and response (IDSR) frameworks at the district level can help close enduring gaps,
particularly in rural and underserved areas [33]. Investment in mobile health technologies
and community engagement will further facilitate timely data collection, enhance public
health messaging, and promote adherence to healthcare-seeking behavior [58].

Antimicrobial resistance remains a formidable threat, exacerbated by the pandemic-era
use of empirical and broad-spectrum antibiotics. Addressing AMR requires the sustained
strengthening of stewardship programs, embedded in a One Health framework, with
multisector collaboration across human, animal, and environmental health sectors, and
enhanced laboratory networks for precise diagnostics and AMR surveillance [47]. Building
the capacity for rational antibiotic use among providers and caregivers through education,
clear guidelines, and regulatory enforcement is critical to preserving therapeutic efficacy.

Vaccination programs must sustainably expand with an emphasis on universal access
and equity. The integration of maternal RSV vaccines and monoclonal antibodies into
the national immunization schedule has the potential to transform the prevention of
severe infant pneumonia. Their success depends on robust delivery frameworks ensuring
timely and equitable coverage [20,21,48]. Pneumococcal and Hib vaccination programs
require ongoing optimization supported by surveillance of serotype replacement and
vaccine effectiveness.

Sustaining and expanding oxygen and diagnostic capacity beyond pandemic-scale-up
is essential for improved clinical outcomes. Reliable oxygen supply chains, widespread
availability of oxygen concentrators and pulse oximeters at primary and secondary lev-
els, and continuous staff training with quality assurance underpin effective hypoxaemia
management [45]. The deployment of point-of-care diagnostics for common respiratory
pathogens can facilitate targeted treatment and further strengthen stewardship efforts.
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Addressing the social and environmental determinants of ARIs must remain a core
component of strategy. Interventions to decrease indoor air pollution via cleaner cooking
technologies, improve nutrition and maternal health, and enhance sanitation and living
conditions are vital to reducing ARI incidence and progression [3,38]. Tailored community-
based initiatives that are sensitive to socioeconomic vulnerabilities are crucial for narrowing
urban–rural health disparities and encouraging timely healthcare-seeking behavior.

Finally, closing critical research gaps requires focused efforts. This includes investigat-
ing the long-term impacts of COVID-19 on ARI epidemiology, evaluating newly introduced
vaccines and monoclonal antibodies in real-world settings, and mapping context-specific
patterns of antimicrobial use. Implementation science research is crucial for optimizing
the integration of evolving diagnostics, oxygen therapy, and preventive interventions into
routine care.

Ultimately, multisectoral collaboration engaging health, environment, education, and
social protection sectors is fundamental. Policymakers must champion comprehensive,
coordinated strategies combining surveillance, prevention, treatment, social interventions,
and capacity building to achieve sustained reductions in Ghana’s pediatric ARI burden
and meet global child-health targets.

8. Conclusions
Pediatric acute respiratory infections (ARIs) in Ghana continue to pose a significant

health burden, influenced by evolving pathogen dynamics, antimicrobial resistance, and
inequities in healthcare access [41,47,59]. The COVID-19 pandemic accelerated health
system adaptations, including the expansion of genomic surveillance, improvements in
oxygen delivery, and enhanced stewardship programs [18,36,45].

Sustaining these gains requires integrated approaches that combine surveillance, ratio-
nal antibiotic use, equitable vaccination strategies, including maternal RSV immunization
and monoclonal antibodies, and strengthened diagnostic and oxygen capacity [20,21,48].
By addressing social, environmental, and system-level determinants, Ghana can further
reduce ARI morbidity and mortality among children and progress toward global child-
health targets.
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