
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Clinical Communications
Pediatric asthma exacerbations during
the COVID-19 pandemic: Absence of
the typical fall seasonal spike in
Washington, DC

William J. Sheehan, MDa,*, Shilpa J. Patel, MD, MPHb,*,
Rachel H.F. Margolis, PhDc, Eduardo R. Fox, MDd,
Deborah Q. Shelef, MPHe, Nikita Kachroo, BSc,
Dinesh Pillai, MDe, and Stephen J. Teach, MD, MPHb

Clinical Implications
� The District of Columbia did not experience the
“September asthma epidemic” of exacerbations during
the current novel coronavirus pandemic. Emergency
department visits, hospitalizations, and intensive care
unit admissions for asthma during the fall season were
significantly reduced compared with previous years.
Careful monitoring is necessary to recognize and prepare
for childhood asthma morbidity to return to its
prepandemic levels.
In the United States, pediatric asthma exacerbations peak
during the fall season because of several specific seasonal factors
including increased spread of common respiratory viruses
(especially human rhinovirus) associated with schools reopen-
ing, increased exposure to indoor aeroallergens, changing out-
door aeroallergen exposures, and colder weather.1,2 In early
2020, social distancing, quarantines, and school closures
enacted to reduce coronavirus disease 2019 (COVID-19) also
reduced pediatric respiratory illnesses and asthma morbidity.3-5

Two studies demonstrated fewer emergency department (ED)
visits for pediatric asthma during the spring of 2020 as
compared with previous years,3,5 but it remained uncertain
whether 2020 would have the typical fall seasonal peak. In
addition, overall health care utilization declined early during
the pandemic in part because of fear of exposure to COVID-
19,6 meaning that patients might present to EDs with more
severe asthma exacerbations due to delays in seeking care. We
therefore sought to determine, among children with asthma
residing in the District of Columbia (DC), whether there was
(1) a decrease in asthma-related ED visits and hospitalizations
and (2) an increase in the acuity of asthma exacerbations pre-
senting to our hospital during the 2020 fall season as compared
with previous fall seasons.

Population-based demographic and health care utilization
data for children and adolescents with asthma aged 2 to 17 years
residing in DC between January 2016 and November 2020 were
assembled from an existing electronic data warehouse main-
tained at Children’s National Hospital (CNH). This warehouse
uses hospital electronic health records to identify children with
current asthma and track their asthma-related utilization at
CNH. Of note, a large majority of all ED visits and hospitali-
zations by DC youth aged 2 to 17 years are made to CNH
(>90% in 2018).7
Current asthma is strictly defined as having an International
Classification of Diseases, Ninth Revision or International Clas-
sification of Diseases, Tenth Revision asthma diagnosis with at
least 1 asthma-related visit (ED, hospitalization, or outpatient)
in the preceding 24 months. An ED visit, hospitalization, or
pediatric intensive care unit (PICU) admission is defined as
asthma-related if 1 or both of the top 2 discharge diagnoses are
from a predetermined list of asthma-related codes. For each
month, we calculated (1) the total number of asthma-related
ED visits, hospitalizations, and PICU admissions, (2) the ra-
tio of asthma-related hospitalizations to ED visits, and (3) the
ratio of asthma-related PICU admissions to ED visits. These
ratios allow us to approximate the overall acuity of asthma
exacerbations by month. We defined the fall season as
September through November. t tests were used to compare
the means of each outcome variable between the 2020 fall
season (pandemic) and combined previous fall seasons (pre-
pandemic, 2016-2019). This study was approved by CNH’s
Institutional Review Board.

Between 2016 and 2020, children and adolescents with
asthma experienced 17,423 asthma-related ED visits, 3,413
asthma-related hospitalizations, and 530 asthma-related PICU
admissions. Of these, 5422 ED visits (31.1%), 1056 hospitali-
zations (30.9%), and 175 PICU admissions (33.0%) occurred
during the fall season.

Asthma-related ED visits, hospitalizations, and PICU admis-
sions fell in April 2020 shortly after the pandemic began and
remained lower than previous years through the summer and fall
(Figure 1). The monthly mean number of these events in fall
2020 was significantly less than in previous fall seasons (mean �
SD, 125 � 23 vs 421 � 29 ED visits/mo, P < .001; 36 � 11 vs
79 � 17 hospitalizations/mo, P ¼ .001; 6 � 3 vs 13 � 4 PICU
admissions/mo, P ¼ .009). However, the ratio of hospitalizations
to ED visits (Figure 2) was higher during the pandemic fall
season as compared with prepandemic years (monthly means �
SD, 0.29 � 0.06 vs 0.19 � 0.04; P ¼ .004). A similar significant
increase was seen for the ratio of PICU admissions to ED visits
(monthly means � SD, 0.05 � 0.01 vs 0.03 � 0.01; P ¼ .035).

Consistent with earlier studies, we noted a reduction in
asthma-related ED visits during the 2020 spring season shortly
after the pandemic began.3,5 Our study extends this observation
through fall 2020 and also demonstrates a significant decrease in
asthma-related hospitalizations and PICU admissions. This
continued reduction in pediatric asthma morbidity likely stems
from various factors including mask-wearing, social distancing,
and online school learning.

Furthermore, we found that the ratios of asthma-related
hospitalizations and PICU admissions to ED visits were higher
in fall 2020 as compared with prepandemic years, indicating
children presenting to the ED during the pandemic were more
likely to be acutely ill. Significant increases in these admission
ratios are more impressive given that ED physicians may have
been reluctant to place a child in a hospitalized setting during the
pandemic. Perhaps, recent fear of presenting to health care fa-
cilities due to concerns over COVID-196 has kept children with
mild asthma symptoms at home during the pandemic. If true,
this could be a reason for a reduction in overall numbers. Before
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FIGURE 1. Asthma-related health care utilization by month (2016-2020). Asthma-related ED visits, hospitalizations, and PICU admis-
sions over time by month between 2016 and 2020. The P values are for comparisons of mean monthly numbers for fall seasons of 2016-
2019 to fall season of 2020.
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FIGURE 2. Ratio of asthma-related hospitalizations to ED visits by month (2016-2020). Ratio of asthma-related hospitalizations to ED
visits by month between 2016 and 2020. The P value is for a comparison of mean monthly numbers for fall seasons 2016-2019 to fall
season of 2020.
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the pandemic, families from urban environments often used the
ED as their first choice for exacerbations, even mild ones, that
could be treated at home or in an outpatient office.8 In addition,
children with more severe symptoms may have presented to the
ED later and more ill, resulting in relatively higher hospitaliza-
tion rates in fall 2020. There are other pandemic-triggered issues
that may be related to a relative increase in the severity of asthma
exacerbations presenting to the ED. Most notably, financial
difficulties in an economic downturn could result in delayed
refilling of controller medications, missed routine asthma care
visits, and difficulties with transportation. Regardless, our find-
ings of a significant absolute decrease in asthma-related hospi-
talizations and PICU admissions indicate that there has been a
true reduction in exacerbations and not solely a reduction in
health care utilization.

Although quarantine-associated improvement has been bene-
ficial to the thousands of DC children and adolescents with
asthma, it has detrimental effects as well. For example, not
attending school may have an impact on learning and on physical
and social development.9 In addition, the dramatic decline in
asthma morbidity has an impact on ongoing asthma clinical
intervention trials relying on exacerbations as a primary outcome.
These trials will likely have to adjust power calculations and
possibly increase sample sizes.

This study has limitations. Our analysis is drawn from a single
metropolitan area; there may be different findings in other cities
or in rural areas. In addition, states have differing social
distancing guidelines with variable adherence to these guidelines.
In DC, all public schools started the 2020 school year with
remote learning. Replicating this study in a region where children
returned to in-person school in the fall of 2020 would be an
interesting comparison.

In conclusion, we demonstrated that DC did not experience
its typical “September asthma epidemic” during the 2020
pandemic. This is a small silver lining in a very difficult year. As
2021 brings optimism for gradual improvements of the
pandemic, careful monitoring is necessary to recognize and
prepare for childhood asthma morbidity to return to prepan-
demic levels.
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