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ABSTRACT 
Background: Seasonal infectious diseases remain the leading cause of pediatric 
morbidity and hospitalization globally. The post-COVID-19 era has introduced 
significant disruptions to classical seasonality patterns, demanding updated clinical 
frameworks. Objective: To review current epidemiological trends, evidence-based 
management protocols, and prevention strategies for major pediatric seasonal diseases, 
incorporating post-pandemic surveillance data. Methods: A narrative review of peer-
reviewed literature, WHO technical documents, and CDC surveillance reports 
published between 2020 and 2025 was conducted, focusing on respiratory syncytial 
virus (RSV), seasonal influenza, human metapneumovirus (hMPV), rotavirus 
gastroenteritis, and Group A streptococcal pharyngitis. Results: Post-pandemic 
rebound led to record RSV admissions in 2022–2023 (4,701 vs. 1,969–2,357 
prepandemic). Nirsevimab introduction in 2024–2025 reduced infant RSV 
hospitalizations by 28–43%. Annual influenza vaccination remains the cornerstone of 
prevention, with oseltamivir effective within 48 hours of symptom onset. Rotavirus 
vaccines have dramatically reduced gastroenteritis burden worldwide. Conclusion: 
Integrated surveillance, timely vaccination, and evidence-based clinical protocols are 
essential to reduce the burden of seasonal diseases in children, particularly following 
ongoing post-pandemic epidemiological shifts. 
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INTRODUCTION 
Seasonal infectious diseases are among the most significant contributors to childhood 
morbidity, mortality, and healthcare utilization worldwide. In children under five years 
of age, acute respiratory infections and gastroenteritis collectively account for an 
estimated 2–4 million hospitalizations annually in the United States alone and an even 
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greater burden in low- and middle-income countries. The predictable cyclical patterns 
of these illnesses—dictated by temperature, humidity, school attendance, and 
population immunity—have historically allowed clinicians and public health systems 
to anticipate and mitigate seasonal surges. 
The COVID-19 pandemic and the unprecedented public health interventions it 
necessitated—school closures, masking, social distancing, and hand hygiene 
campaigns—fundamentally altered the epidemiology of virtually every pediatric 
pathogen. Seasonal peaks of respiratory syncytial virus (RSV), influenza, and rotavirus 
were dramatically suppressed during 2020–2021, followed by severe off-season and 
out-of-pattern rebounds as restrictions lifted. RSV hospitalizations in 2022–2023 
surged to nearly double prepandemic levels, overwhelming pediatric intensive care 
units across multiple countries. Influenza displayed delayed resurgence, while 
rotavirus and human metapneumovirus (hMPV) patterns also shifted substantially. 
In parallel, the therapeutic and preventive landscape has evolved rapidly. Nirsevimab, 
a long-acting monoclonal antibody against RSV, received regulatory approval in 2023 
and demonstrated 28–43% reductions in infant RSV hospitalizations during the 2024–
2025 season. Updated influenza vaccine formulations, oral antiviral agents, and 
expanded rotavirus immunization programs continue to reshape clinical outcomes. 
Group A streptococcal (GAS) pharyngitis, a perennial seasonal burden in school-age 
children, has seen renewed attention due to rising incidence following pandemic-era 
delays in natural immunity. 
This narrative review synthesizes current epidemiological evidence, evidence-based 
management guidelines, and immunization strategies for the five most clinically 
significant pediatric seasonal pathogens: RSV, influenza, hMPV, rotavirus, and GAS. 
Special emphasis is placed on post-pandemic shifts in disease burden and the 
implications for updated clinical practice in both resource-rich and resource-
constrained settings. 
MATERIALS AND METHODS 
This review employed a structured literature search of PubMed/MEDLINE, Embase, 
and the Cochrane Library using the following MeSH terms and Boolean operators: 
"pediatric," "seasonal," "respiratory syncytial virus," "influenza," "human 
metapneumovirus," "rotavirus," "Group A Streptococcus," "management," 
"prevention," "vaccine," "post-pandemic," and "epidemiology." Articles published 
between January 2020 and April 2025 in English, Russian, or Uzbek were considered. 
Priority was given to systematic reviews, meta-analyses, randomized controlled trials 
(RCTs), and authoritative surveillance reports from the Centers for Disease Control 
and Prevention (CDC), World Health Organization (WHO), the American Academy 
of Pediatrics (AAP), and the European Centre for Disease Prevention and Control 
(ECDC). 
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Additional data sources included the CDC FluView Interactive surveillance platform, 
the RSV-Associated Hospitalization Surveillance Network (RSV-NET), and the New 
Vaccine Surveillance Network (NVSN). Studies focusing exclusively on adult 
populations, those without data disaggregated by age for pediatric subgroups, case 
reports of fewer than 10 patients, and commentaries without original data were 
excluded. A total of 64 sources were initially identified, of which 42 met inclusion 
criteria and form the evidence base of this review. 
Epidemiological data were synthesized narratively due to the heterogeneity of 
surveillance systems across countries. A structured summary table (Table 1) was 
constructed to provide a practical clinical reference encompassing disease seasonality, 
key pathogens, first-line management, and prevention strategies for each condition 
reviewed. 
RESULTS 
Post-Pandemic Epidemiological Shifts 
The post-pandemic epidemiological trajectory of pediatric seasonal diseases has been 
characterized by three sequential phases: suppression (2020–2021), early rebound with 
off-season emergence (2021–2022), and return toward prepandemic patterns (2023–
2024). During 2020–2021, weekly respiratory pathogen test positivity rates at major 
pediatric centers fell from a prepandemic median of 3.7–4.1% to just 1.74%, reflecting 
the near-complete suppression of viral co-circulation. This immunological debt created 
a highly susceptible pediatric population that had accumulated minimal natural 
immunity against endemic pathogens. 
The 2022–2023 season was particularly striking for RSV, with 4,701 RSV-related 
admissions among children under five compared to a prepandemic range of 1,969–
2,357 admissions annually. Out-of-season hMPV peaks exceeded 6 per 100,000 
children per week, against a prepandemic seasonal ceiling of approximately 4 per 
100,000. Notably, RSV preferentially affected older children than typically observed, 
with mean admission age rising from 37.2–37.9 months prepandemic to 38.9–42.8 
months during the rebound. Influenza, however, showed a more attenuated rebound, 
with hospitalization rates remaining near or below typical prepandemic levels through 
2022–2023. By 2023–2024, epidemiological patterns for most respiratory viruses 
approached prepandemic seasonality, though peak timing occurred slightly earlier than 
historically expected. 
Respiratory Syncytial Virus (RSV) 
RSV remains the leading cause of infant hospitalization in the United States and 
globally, particularly affecting infants under three months of age. Clinical 
manifestations range from mild upper respiratory symptoms to bronchiolitis and 
pneumonia requiring intensive care. High-risk groups include premature infants, those 
with chronic lung disease of prematurity, congenital heart disease, and 
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immunodeficiency states. Management is fundamentally supportive: supplemental 
oxygen to maintain saturations above 92%, careful nasogastric or intravenous 
hydration, and gentle nasal suctioning. Neither bronchodilators, corticosteroids, nor 
hypertonic saline have demonstrated consistent benefit in randomized trials of typical 
bronchiolitis, and their routine use is no longer recommended by major guidelines. 
The preventive landscape for RSV has been transformed by two novel agents 
introduced in 2023–2024: maternal RSV vaccine (administered at 32–36 weeks 
gestation) and nirsevimab, a long-acting monoclonal antibody replacing older 
palivizumab for most infants. The 2024–2025 season provided the first real-world 
validation of widespread nirsevimab availability; RSV-NET data demonstrated 
hospitalization rate reductions of 28% and 43% compared to prepandemic baseline 
rates in two independent surveillance networks, representing the most impactful single-
season reduction in RSV infant hospitalizations ever documented. 
Seasonal Influenza 
Seasonal influenza in children typically peaks between December and February in the 
Northern Hemisphere. Children under five—particularly those under two—face the 
highest risk of severe disease, hospitalization, and influenza-associated neurological 
complications including acute necrotizing encephalopathy (ANE). In January 2025, the 
CDC received reports of critical illness and death in children presenting with ANE, 
underscoring the persistent severity of influenza in pediatric populations. All children 
without contraindications are recommended to receive annual influenza vaccination 
beginning at six months of age, per AAP and CDC guidelines for both the 2024–2025 
and 2025–2026 seasons. 
Antiviral therapy with oseltamivir (Tamiflu) is recommended for hospitalized children, 
those with severe or progressive disease, and those with high-risk underlying 
conditions, initiated as early as possible and ideally within 48 hours of symptom onset. 
For otherwise healthy outpatient children, antiviral treatment may be considered but is 
not universally mandated. For the 2024–2025 season, all licensed US influenza 
vaccines were trivalent, reflecting the removal of the B/Yamagata lineage following its 
apparent global disappearance. 
Human Metapneumovirus and Other Seasonal Respiratory Viruses 
Human metapneumovirus, a paramyxovirus in the same family as RSV, is responsible 
for approximately 5–15% of pediatric respiratory hospitalizations annually, peaking in 
late winter to spring (February–May). Clinically, hMPV causes bronchiolitis and 
pneumonia that is clinically indistinguishable from RSV infection in infants, and may 
also produce croup and exacerbations of asthma in older children. No licensed vaccine 
or antiviral therapy exists specifically for hMPV; management remains supportive with 
emphasis on oxygen delivery and bronchodilators for wheezing episodes. Contact and 
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droplet precautions, hand hygiene, and cohorting of hospitalized patients are the 
mainstays of nosocomial transmission prevention. 
Rotavirus Gastroenteritis 
Rotavirus gastroenteritis peaks from December through April in temperate climates, 
causing profuse watery diarrhea, vomiting, and dehydration primarily in children six 
months to two years of age. Prior to vaccine introduction, rotavirus caused an estimated 
215,000 deaths annually in children under five globally. Universal vaccination with 
monovalent RV1 (Rotarix) or pentavalent RV5 (RotaTeq) has achieved 50–85% 
reduction in hospitalizations and a near-elimination of rotavirus deaths in high-income 
countries. Management centers on oral rehydration therapy (ORS) using low-
osmolality solutions, with zinc supplementation reducing diarrhea duration and 
severity. Ondansetron is recommended in moderate-to-severe cases to reduce vomiting 
and facilitate oral rehydration, thereby preventing unnecessary intravenous fluid 
administration. 
Group A Streptococcal Pharyngitis 
Streptococcal pharyngitis caused by Group A Streptococcus (GAS, Streptococcus 
pyogenes) is the most common bacterial cause of acute sore throat in school-age 
children, peaking between October and April. Clinical diagnosis guided by the Centor 
or McIsaac scoring systems should be confirmed by rapid antigen detection testing 
(RADT) or throat culture, given that approximately 75–80% of pharyngitis in children 
has a viral etiology. Antibiotic therapy with amoxicillin for ten days (or a single dose 
of benzathine penicillin intramuscularly) is the gold-standard treatment, primarily to 
prevent suppurative complications (peritonsillar abscess, otitis media, mastoiditis) and 
non-suppurative sequelae including acute rheumatic fever and post-streptococcal 
glomerulonephritis. Early diagnosis and completing the full antibiotic course remain 
critical public health imperatives, as GAS is notably absent from the vaccine pipeline 
despite multiple candidate trials. 

 
Table 1. 

Summary of Major Pediatric Seasonal Diseases: Seasonality, Pathogens, 
Management, and Prevention 

Disease Peak Season Key Pathogens First-Line Management Prevention 

RSV Bronchiolitis Nov–Mar RSV-A, RSV-B 
Supportive: O₂, hydration, 
nasal suctioning 

Nirsevimab; maternal 
RSV vaccine; hand 
hygiene 

Seasonal 
Influenza Dec–Feb Influenza A/B 

Oseltamivir (≤48 h); 
antipyretics; rest 

Annual IIV/LAIV ≥6 
months; antiviral 
prophylaxis 

https://journalmed.org/


   International Journal of Clinical & Translational Medicine   ISSN: 4015-352X 

https://journalmed.org  Volume 1| Issue 3| 2026 
 177 

hMPV Infection Feb–May hMPV A/B 
Supportive; 
bronchodilators if 
wheezing 

No vaccine; cohorting; 
contact precautions 

Rotavirus 
Gastroenteritis Dec–Apr 

Rotavirus A 
(G1P[8]…) 

ORS; zinc; ondansetron if 
vomiting 

RV1/RV5 oral 
vaccines; safe water; 
hand hygiene 

Strep Pharyngitis Oct–Apr Group A 
Streptococcus 

Amoxicillin 10 days; 
penicillin alternatives 

Rapid RADT; 
complete antibiotic 
course; droplet 
precautions 

RSV = respiratory syncytial virus; hMPV = human metapneumovirus; ORS = oral rehydration solution; RADT = rapid 
antigen detection test; IIV = inactivated influenza vaccine; LAIV = live attenuated influenza vaccine. 

 
Figure 1. Relative seasonal incidence patterns of RSV, influenza, rotavirus, and 
hMPV in children (Northern Hemisphere). Values represent relative incidence 

indices (0–100 scale) based on pooled surveillance data. 
DISCUSSION 
The findings of this review collectively underscore that the post-pandemic era has not 
merely restored pediatric infectious disease epidemiology to its prior state—it has 
reshuffled it, demanding recalibration of surveillance systems, clinical preparedness 
plans, and immunization schedules. The concept of "immunity debt," wherein a 
population cohort—particularly young children—enters the post-restriction period 
lacking the annual immune boosting that would normally accrue from repeated 
seasonal exposures, provides a compelling explanatory framework for the 
unprecedented 2022–2023 RSV surge and the altered hMPV dynamics observed across 
multiple continents. 
From a clinical standpoint, the translation of post-pandemic epidemiological data into 
practice has several concrete implications. First, pediatric wards and emergency 
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departments must maintain heightened preparedness for RSV and influenza surges that 
may now arrive earlier and with greater intensity than historically anticipated. Second, 
the arrival of nirsevimab as a broadly applicable, single-dose preventive strategy 
represents a paradigm shift in the approach to RSV—moving from a model of 
treatment and selective prophylaxis (palivizumab for high-risk infants only) to 
universal primary prevention of the disease's most dangerous early-infancy 
manifestations. Third, the off-season and broader age distribution of post-pandemic 
respiratory admissions implies that older children who previously had partial natural 
immunity may now present with primary RSV or hMPV infections requiring 
hospitalization, stretching beyond the traditional under-five focus. 
Influenza prevention through annual vaccination remains the most cost-effective public 
health intervention for pediatric respiratory disease, yet vaccination coverage among 
children globally remains suboptimal. The 2025–2026 season guidelines from the AAP 
reinforce that any licensed age-appropriate vaccine administered early in the season is 
preferable to waiting for a preferred formulation. The transition to trivalent vaccines 
following the disappearance of B/Yamagata simplifies the immunization schedule 
while maintaining broad-spectrum coverage against circulating strains. 
Rotavirus vaccination deserves emphasis as one of the most impactful public health 
investments in pediatric medicine, particularly in Central Asia and other regions where 
diarrheal disease burden remains high. In Uzbekistan and neighboring countries, 
rotavirus remains a leading cause of acute diarrheal hospitalization in the under-two 
age group, and broader vaccine integration into national immunization programs 
represents an urgent priority. The low cost, oral route, and established safety profile of 
both available vaccines (RV1 and RV5) make scale-up feasible even in resource-
constrained health systems. 
A notable limitation of the current evidence base is the incomplete recovery of 
prepandemic surveillance granularity in many regions. The disruptions introduced by 
COVID-19 to baseline seasonal curves mean that predicting the timing and magnitude 
of RSV, hMPV, and even GAS surges with prior precision remains challenging for the 
2025–2026 season and beyond. Integrated genomic surveillance, wastewater 
epidemiology, and real-time emergency department syndromic monitoring are 
increasingly essential adjuncts to traditional sentinel-based systems. 
CONCLUSION 
The pediatric seasonal disease landscape has emerged from the COVID-19 pandemic 
both transformed and, paradoxically, more dangerous in the short term. The 
extraordinary post-pandemic rebounds of RSV, hMPV, and rotavirus have exposed the 
fragility of population immunity to endemic pathogens when social transmission 
chains are interrupted—a lesson that informs both pandemic preparedness policy and 
the design of future immunization programs. Yet the same era has delivered 
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transformative prophylactic tools, most notably nirsevimab, which have already 
demonstrated their power to bend hospitalization curves within a single season. 
What is called for now is an integrated, systems-level response: surveillance that is 
agile enough to detect shifting seasonality, vaccination programs that reach every child 
from the first weeks of life, clinical protocols that are evidence-based and up-to-date, 
and health systems that invest in pediatric surge capacity as a non-negotiable pillar of 
emergency preparedness. The child admitted with RSV bronchiolitis in December, the 
toddler dehydrated by rotavirus in February, and the schoolchild with streptococcal 
pharyngitis in November are not statistical abstractions—they are the generation that 
depends on us to translate the best available science into timely, compassionate, and 
competent care. 
As the pendulum of post-pandemic epidemiology swings back toward historical 
patterns—albeit with residual unpredictability—the opportunity to institutionalize the 
lessons learned is before us. Seasonal disease in children is preventable, manageable, 
and, with sustained commitment, increasingly conquerable. 
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