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Editorial on the Research Topic  

COVID-19 - lessons learned in pediatrics

The coronavirus disease 2019 (COVID-19) pandemic has profoundly impacted pediatric 

healthcare worldwide. It has presented unique challenges and provided essential lessons 

for future clinical and public health strategies in pediatrics. During the acute phase, 

research efforts largely focused on cross-sectional data to address immediate concerns. 

However, as we move beyond the crisis, it becomes increasingly crucial to re(ect on 

the longer-term effects on children and adolescents. These include indirect impacts, 

lingering consequences, and vulnerabilities distinct from those of adults (1–3).

Contributions to this Research topic cover a broad spectrum—from the clinical 

manifestations of the disease in previously healthy children to the presentation in 

children with chronic conditions. Key insights addressed the understanding of 

pediatric long COVID symptomatology and management in youth, and the challenges 

of forecasting healthcare demand in uncertain times. Rather than offering definitive 

conclusions, these contributions invited re(ection and further inquiry.

Three overarching themes emerged: 

1. The Resilience and Recovery of Pediatric Health Services: Data from regions such as 

Northern Italy showed uneven rebounds in service utilization, emphasizing the 

necessity for real-time monitoring and (exible planning to address persistent gaps.

2. Heterogeneity, Stratification, and Pathobiology: COVID-19 manifests variably among 

children. Genetic and immunological studies suggest biomarkers for risk 

stratification. Qualitative research underscores the importance of integrating 

biological data with lived experiences to guide equitable and context-sensitive care.

3. Forecasting, Surveillance, and Anticipatory Planning: Pandemic disruptions have 

compromised forecasting models for pediatric respiratory infections, highlighting 

the need for adaptive, possibly AI-enhanced models that are resilient to 

systemic shocks.

Two studies focused on individual patient experiences. Kamel et al. explored long COVID 

in pediatric patients by describing clinical insights from a long COVID clinic. They 

described pediatric long COVID as marked by prolonged, multisystem symptoms, and 

concluded that vaccination may offer symptomatic benefits to some patients; however, 

larger prospective studies are necessary to better define its role (Kamel et al.). 

Zahnd et al. performed an exploratory qualitative study of pediatric home care, 

describing the health experiences of children, adolescents, and their families during the 
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COVID-19 pandemic. The authors reported numerous challenges 

at the individual, familial, and community levels, and concluded 

that society should prepare better for the future, especially with 

regard to the health of children and adolescents, particularly in 

terms of psychosocial support for families (Zahnd et al.).

Three studies investigated healthcare utilization and models to 

predict health-seeking behavior. Methi and Magnusson described 

the accuracy of forecasts for hospital admissions due to respiratory 

tract infections in children aged 0–5 years for 2017 and 2023. They 

concluded that in scenarios similar to the COVID-19 pandemic, 

when the transmission of respiratory viruses is suppressed over 

an extended period, a simple regression model, assuming that 

non-hospitalized children would be hospitalized the following 

season, most accurately predicts hospital admission numbers. 

These simple forecasts may be useful for capacity planning 

activities in hospitals (Methi and Magnusson). Puntoni et al.

described pediatric healthcare service utilization after the end of 

COVID-19 in a 6-year quasi-experimental study using 

interrupted time-series analysis. The research team found a 

persistent rise in hospital admissions for mental health 

disorders, especially among teenage girls, and concluded that 

data from their study and future research can inform proactive 

policies to mitigate disruptions and ensure access to essential 

pediatric services during future health crises (Puntoni et al.). 

This aligns with the conclusions drawn by Seiler et al., who 

investigated regional dynamics in pediatric emergency visits 

during the pandemic at three tertiary centers in Switzerland. 

The authors used a novel Geographic visualization technique to 

illustrate how the pandemic in(uenced pediatric healthcare 

utilization differently across language regions, suggesting 

multifactorial in(uences. Their conclusion was that data-based, 

region-specific strategies are needed to cope with future 

healthcare crises (Seiler et al.).

Kozak et al. introduced a different aspect of the lessons 

learned by conducting a pilot study on the in(uence of genetic 

polymorphisms on cytokine profiles in pediatric patients with 

COVID-19. They examined genes related to severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) invasion and 

interferon-induced immunity. Additionally, they investigated 

genes linked to Kawasaki disease that play a role in 

immunogenetics, identifying significant gene-cytokine 

associations in pediatric patients with COVID-19, which holds 

promise for the development of targeted interventions and more 

personalized treatment approaches (Kozak et al.).

In conclusion, the Research Topic “COVID-19 – Lessons 

Learned in Pediatrics” highlights the shift from short-term 

observations to more comprehensive, longitudinal perspectives. 

These contributions deepen our understanding of the full 

spectrum of pediatric COVID-19 disease and its aftermath, 

offering insights that can inform resilient care models not only 

for future pandemics but also for endemic respiratory diseases, 

such as in(uenza and RSV. Early in the pandemic, children 

were often considered relatively spared from severe acute illness. 

However, pediatric healthcare systems faced substantial 

structural challenges: preventive services were disrupted, access 

to care varied across regions, mental health needs surged, and 

uncertainties about long COVID, immunological sequelae, and 

virus-host interactions in developing systems remained. Notably, 

the majority of pandemic preparedness plans primarily targeted 

adults; future strategies must be tailored to the specific needs of 

children, adolescents, and their families. The ripple effects of the 

pandemic extended into pediatric health services, where routine 

care was disrupted and recovery proved uneven. These 

disruptions highlight the need for healthcare systems that are 

not only reactive but also resilient and capable of adapting and 

ensuring continuity of care for all pediatric populations. The 

lessons learned extend beyond emergency pandemic response 

into daily pediatric practice and system-wide preparedness.

To shape future pediatric pandemic readiness, four key lessons 

can be identified: 1.) embed longitudinal, mixed-methods designs 

from the onset to capture sustained effects, 2.) develop modular 

policies that are adaptable to diverse pediatric subgroups, 3.) 

ensure that resilience includes recovery and catch-up of deferred 

care, and 4.) build robust forecasting frameworks that recalibrate 

dynamically under disruption.

To translate these insights into practice, pediatric cohorts should 

be maintained during interepidemic periods, surveillance should be 

integrated across all pathogens, adaptive recovery protocols should 

be implemented, and equity in pediatric access should be assured 

through data-driven spatial and social analyses.

This Research Topic serves as both a re(ection and a 

foundation for stronger, more resilient pediatric healthcare 

systems that are prepared to face future challenges. We thank all 

contributing authors for their rigorous work. May this collection 

serve not only as a re(ection on the past, but also as a seedbed 

of better preparedness for future challenges to child health.

Author contributions

MR: Conceptualization, Project administration, Writing – 

original draft, Writing – review & editing. JD: 

Conceptualization, Funding acquisition, Project administration, 

Resources, Writing – review & editing. MS: Conceptualization, 

Funding acquisition, Project administration, Resources, 

Writing – original draft, Writing – review & editing.

Conflict of interest

The authors declare that the research was conducted in the 

absence of any commercial or financial relationships that could 

be construed as a potential con(ict of interest.

Generative AI statement

The author(s) declare that Generative AI was used in the 

creation of this manuscript. We used AI as a first step to 

generate a summary of the manuscripts. We then thoroughly 

von Rhein et al.                                                                                                                                                        10.3389/fped.2025.1737801 

Frontiers in Pediatrics 02 frontiersin.org

https://doi.org/10.3389/fped.2025.1492433
https://doi.org/10.3389/fped.2024.1419595
https://doi.org/10.3389/fped.2024.1419595
https://doi.org/10.3389/fpubh.2025.1575047
https://doi.org/10.3389/fpubh.2025.1575047
https://doi.org/10.3389/fpubh.2025.1574208
https://doi.org/10.3389/fpubh.2025.1574208
https://doi.org/10.3389/fped.2025.1523627
https://doi.org/10.3389/fped.2025.1523627


compared this collection of material with the original publications 

and used it to write the first draft of our editorial. During further 

editing, no more AI was used.

Any alternative text (alt text) provided alongside figures in this 

article has been generated by Frontiers with the support of 

artificial intelligence and reasonable efforts have been made to 

ensure accuracy, including review by the authors wherever 

possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 

authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 

reviewers. Any product that may be evaluated in this article, or 

claim that may be made by its manufacturer, is not guaranteed 

or endorsed by the publisher.

References

1. Jiang L, Li X, Nie J, Tang K, Bhutta ZA. A systematic review of persistent clinical 
features after SARS-CoV-2 in the pediatric population. Pediatrics. (2023) 152(2): 
e2022060351. doi: 10.1542/peds.2022-060351

2. Pierce CA, Herold KC, Herold BC, Chou J, Randolph A, Kane B, et al. COVID- 
19 and children. Science. (2022) 377(6611):1144–9. doi: 10.1126/science.ade1675

3. Ward JL, Harwood R, Kenny S, Cruz J, Clark M, Davis PJ, et al. Pediatric 
hospitalizations and ICU admissions due to COVID-19 and pediatric in(ammatory 
multisystem syndrome temporally associated with SARS-CoV-2 in England. JAMA 

Pediatr. (2023) 177(9):947–55. doi: 10.1001/jamapediatrics.2023.2357

von Rhein et al.                                                                                                                                                        10.3389/fped.2025.1737801 

Frontiers in Pediatrics 03 frontiersin.org

https://doi.org/10.1542/peds.2022-060351
https://doi.org/10.1126/science.ade1675
https://doi.org/10.1001/jamapediatrics.2023.2357

	Editorial: COVID-19 - lessons learned in pediatrics
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


