

[image: image1]
National Trends in Disease Activity for COVID-19 Among Children in the US












	
	BRIEF RESEARCH REPORT
published: 08 July 2021
doi: 10.3389/fped.2021.700656






[image: image2]

National Trends in Disease Activity for COVID-19 Among Children in the US

Meghan R. Hutch1, Molei Liu2, Paul Avillach3,4,5, Consortium for Clinical Characterization of COVID-19 by EHR (4CE), Yuan Luo1* and Florence T. Bourgeois3,5*


1Department of Preventive Medicine, Northwestern University, Chicago, IL, United States

2Department of Biostatistics, Harvard T.H. Chan School of Public Health, Boston, MA, United States

3Department of Pediatrics, Harvard Medical School, Boston, MA, United States

4Department of Biomedical Informatics, Harvard Medical School, Boston, MA, United States

5Computational Health Informatics Program (CHIP), Boston Children's Hospital, Boston, MA, United States

Edited by:
Kinsuk Chauhan, Icahn School of Medicine at Mount Sinai, United States

Reviewed by:
Lokesh Tiwari, All India Institute of Medical Sciences (Patna), India
 Amrita Dosanjh, University of California, San Diego, United States

*Correspondence: Florence T. Bourgeois, florence.bourgeois@childrens.harvard.edu
 Yuan Luo, yuan.luo@northwestern.edu

Specialty section: This article was submitted to Children and Health, a section of the journal Frontiers in Pediatrics

Received: 26 April 2021
 Accepted: 04 June 2021
 Published: 08 July 2021

Citation: Hutch MR, Liu M, Avillach P, Consortium for Clinical Characterization of COVID-19 by EHR (4CE), Luo Y and Bourgeois FT (2021) National Trends in Disease Activity for COVID-19 Among Children in the US. Front. Pediatr. 9:700656. doi: 10.3389/fped.2021.700656



Ongoing monitoring of COVID-19 disease burden in children will help inform mitigation strategies and guide pediatric vaccination programs. Leveraging a national, comprehensive dataset, we sought to quantify and compare disease burden and trends in hospitalizations for children and adults in the US.
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INTRODUCTION

Data on coronavirus disease 2019 (COVID-19) in children and adolescents remain limited, even though 3.6 million pediatric cases have been reported in the US to date and several disease manifestations unique to children have been identified (1, 2). Understanding the epidemiology of pediatric infections and quantifying the disease burden in children is necessary to inform mitigation strategies, support therapeutic development, and guide pediatric vaccination programs (3).

Several vaccines are currently under study in clinical trials in adolescents and children, with one vaccine approved by the FDA in March 2021 for use in children as young as 12 years. In addition to providing direct health benefits, an important public health goal of immunizing children is achieving herd immunity and removing children as vectors of transmission to vulnerable older adults. Analyses of disease activity across the US will help identify regions where additional pediatric vaccination efforts are needed and enable measurement of the direct and indirect benefits of pediatric vaccination strategies.

In July of 2020, the US Department of Health and Human Services began collecting data on hospitalizations related to COVID-19 for both pediatric and adult patients. Leveraging this comprehensive national datasource, we sought to assess the value of these data to quantify and compare disease burden and trends in hospitalizations for children and adults in the US.



METHODS

We evaluated COVID-19 hospitalizations reported to the US Department of Health and Human Services (4). These data are collected under a federal mandate requiring hospitals to provide utilization and capacity data in order to support the public health response to COVID-19 (5). Data cover all hospitals in the 50 States registered with Centers for Medicare and Medicaid Services, and include daily aggregated counts of new adult and pediatric hospitalizations with laboratory-confirmed COVID-19 at the time of admission. We analyzed all data collected since reporting started July 31, 2020 through April 15, 2021. Counts were aggregated weekly from Friday to Thursday.

We used US Census population estimates to calculate weekly hospitalizations per 100,000 children (0–17 years) and adults, nationally and by region (6). Regions were defined according to US Census classification. To quantify and compare the temporality of disease activity between adult and pediatric populations, we conducted univariate change point analyses on national and regional hospitalization rates for children and adults and identified the date with the largest likelihood of representing an upward change in mean hospitalization rates (7). Descriptive and statistical analyses were performed using R version 3.6.0 (R Foundation; https://github.com/meghutch/COVID-19-Hospitalization-Trends). P-values were estimated with parametric bootstrapping and deemed significant when adjusted for Bonferroni correction (P < 0.005). Significant p-values reflect the likelihood of a change point existing within the time interval.



RESULTS

Over the 37-week study period, there were 35,919 pediatric and 2,052,932 adult COVID-19 hospitalizations, corresponding to a weekly median of 906 (IQR 717–1,249) pediatric and 38,675 (IQR 32,338–84,331) adult hospitalizations. National weekly hospitalization rates were 1.2 (IQR 1–1.7) per 100,000 children and 15.1 (IQR 12.6–32.9) per 100,000 adults (Figure 1). Change point analyses identified a significant increase in mean hospitalization rate the week of October 23 for both pediatric and adult populations (P = 0.0001 and P = 0.0004, respectively). Adult hospitalizations peaked during the week of January 1, at a rate of 44.3 per 100,000 adults, while pediatric hospitalizations peaked the following week, at a rate of 2.1 per 100,000 children.
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FIGURE 1. National COVID-19 Hospitalizations among Children and Adults. Hospitalizations were standardized per 100,000 children or adults using US Census population estimates. The scale for pediatric hospitalizations is 10-fold less than for adults. Asterisks indicate significant (P < 0.005) change points.


Hospitalization rates and timing of change points varied by region (Figure 2). Median weekly hospitalization rates were highest in the South for both children (1.5 per 100,000 children) and adults (20.2 per 100,000 adults), and lowest for both children and adults in the West (0.9 per 100,000 children and 11.6 per 100,000 adults). The earliest change point for both pediatric and adult hospitalizations occurred in the Midwest the weeks of September 25 (P = 0.0002) and October 2 (P = 0.0041), respectively. Across the other regions, significant change points were detected during the weeks of October 23 and October 30 for both pediatric and adult hospitalizations. Among children, the earliest peak occurred in the Midwest the week of November 6, while hospitalizations continued to rise in the Northeast until early February.
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FIGURE 2. COVID-19 Hospitalization Trends by Region. Hospitalizations were standardized per 100,000 children or adults using US Census population estimates. The scale for pediatric hospitalizations is 10-fold less than for adults. Asterisks indicate significant (P < 0.005) change points.




DISCUSSION

These national data indicate that peaks in COVID-19 hospitalization rates were 20-fold less for children than adults, though temporal trends were generally similar for pediatric and adult hospitalizations. There was substantial variation across regions, both in rates of hospitalizations observed and timing of changes in disease activity. Our findings highlight the importance of dedicated analyses of pediatric COVID-19 data to measure the impact of the pandemic on children, assess public health measures, and anticipate pediatric healthcare resource needs. Our study builds on prior work by Levin et al. by evaluating a comprehensive data source covering all 50 states and providing a direct comparison of pediatric and adult hospitalization rates through the launch of vaccination programs (8).

Limitations of our study include use of an observational dataset subject to potential misclassification and under-reporting. We also were not able to perform additional patient-level or age group specific analyses as the dataset only identifies patients as pediatric and does not provide detailed demographic or other clinical information.

COVID-19-related hospitalizations are a more robust measure of disease activity than COVID-19 case counts, as they are not subject to biases in testing strategies and represent a relevant health outcome. Evaluation of pediatric and adult hospitalization rates may inform policies for return to work and school activities as adults and children are vaccinated, as well as guide targeted protection of specific population groups. For any policy, the large variations in regional hospitalization rates underscore the need to consider local disease activity in implementation and assessment of mitigation strategies.
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