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Associations between asthma and COVID-19 in adults
are well known. However, as children have lower
rates of severe COVID-19, this relationship has been
less well explored in the paediatric population.
Emerging evidence suggests that children with
asthma, particularly poorly controlled asthma, may
be at higher risk of adverse sequelae from COVID-19.

Key points

¢ Children with well-controlled asthma appear to be no more
susceptible to coronavirus disease 2019 (COVID-19) than
children without asthma and do not have an increased risk
of adverse sequelae from COVID-19.

* Prescription of oral corticosteroids or the occurrence of one or

more asthma exacerbations in the previous two years is

associated with an increased risk of COVID-19 hospitalisation
for children with asthma.

Intensive care unit admission, invasive mechanical ventilation

and death remain extremely rare in children with asthma and

COVID-19.

* The association between COVID-19 and long-term asthma
control remains unclear, but limited data suggest a worsening
of asthma control over a six-month period after COVID-19.

* COVID-19 vaccination is recommended for children with

severe or poorly controlled asthma, as is close medical

surveillance during and after COVID-19.

Good asthma control should be maintained in children during

COVID-19 outbreaks, including ensuring good inhaler

technique and optimal adherence to therapy, modifying

asthma medication if needed and referring to a respiratory
specialist if control remains poor.

22 RespiratoryMedicineToday SEPTEMBER 2022, VOLUME 7, NUMBER 2

hildren experience less severe coronavirus disease 2019

(COVID-19) than adults.! Because children have substantially

lower rates of severe COVID-19, identification of pre-existing
comorbidities that may increase the risk of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection has been more
gradual in children than adults.? However, emerging data indicate
that children with asthma, particularly those with severe or poorly
controlled asthma, are at higher risk of hospitalisation for
COVID-19.3#
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The impact of SARS-CoV-2 infection on long-term asthma control
remains unclear. Tertiary paediatric health services have seen sig-
nificant reductions in asthma-related emergency department pres-
entations and hospital admissions during the past two years of the
COVID-19 pandemic.>” Although the reasons for reductions in
asthma-related illness are difficult to discern, lower exacerbation
frequency has been attributed to social distancing, mask wearing,
improved hygiene measures and reduced exposure to conventional
respiratory viruses.*’ As levels of social interaction and environ-
mental exposure return to pre-pandemic norms, it will be essential
for medical practitioners who treat children to be aware of the
consequences that COVID-19 may have on short- and long-term
asthma control, to ensure appropriate management.

Childhood asthma, SARS-CoV-2 susceptibility and
COVID-19 severity
Current evidence suggests that children with asthma are no more
susceptible to SARS-CoV-2 infection than children without asthma
(Box 1), even though those with severe asthma are more likely to be
tested.* In Australia, tertiary care centres have seen similar rates of
asthma among children testing positive or negative for SARS-CoV-2
on polymerase chain reaction testing.'’ Similar rates of COVID-19
have also been seen in children with and without asthma in the
UK'4,11

Asthma in paediatric populations is primarily associated with
type 2 inflammation.”? It is hypothesised that downregulation in the

1. Childhood asthma and susceptibility to
SARS-CoV-2

What the evidence suggests so far.

¢ Children with asthma, including those with severe phenotypes,
are no more susceptible to SARS-CoV-2 infection than children
without asthma

¢ Children with poorly controlled or severe asthma may be more
likely to be admitted to hospital but do not have increased risk
of severe disease

Abbreviation: SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.

expression of ACE-2 receptors, seen in the type 2 asthma endotype,
may act as a defence mechanism against COVID-19.> Moreover,
recent randomised trial evidence suggests inhaled budesonide treat-
ment may reduce the relative risk of clinical deterioration in adults
hospitalised with COVID-19 by 91%, with altered mucosal antiviral
inflammation response during the initial phase of SARS-CoV-2
infection hypothesised as a potential causal mechanism for reduced
COVID-19 severity.*' Trials with similar methods have yet to be
replicated in a paediatric population, but these findings may have
important clinical implications, given that inhaled corticosteroids
are safe and widely used in children with asthma.”

To date, COVID-19-related mortality in children with asthma
hasbeen extremely rare. Most studies investigating the risk of adverse
sequelae in children with asthma infected with SARS-CoV-2 have
used hospital and critical care admission as markers of COVID-19
severity. The largest of these studies was based in the USA, where
the overall prevalence of childhood asthma s 5.8%.'° A cross-sectional
study analysed 43,465 children from 800 tertiary care centres who
tested positive for COVID-19 and found that asthma was the most
common underlying medical condition, affecting 10.2% of patients.
Of 18 different pre-existing diseases investigated as potential risk
factors for COVID-19 hospital admission, asthma was ranked 12th,
with an adjusted risk ratio of 1.23 for hospitalisation. On further
analysis, asthma was not found to be associated with severe COVID-19
in those who were hospitalised (defined by intensive care unit admis-
sion, need for mechanical invasive ventilation, or death).’

These findings have been further supported by data obtained from
asimilar number of children with asthma and SARS-CoV-2 infection
in Scotland, with higher rates of hospital admission seen for children
with asthma than those without asthma (106 vs 55/100,000).%
Nevertheless, the risk of hospitalisation for COVID-19 remained
relatively low, with only one in 380 children with poorly controlled
asthma being admitted to hospital. Prior hospital admission for
asthma or oral corticosteroid prescription in the previous two years
was found to substantially increase the risk of COVID-19-related
hospital admission, with those who had been prescribed two or more
doses of oral corticosteroids being at greatest risk. Another study in
children aged 12 to 17 years in England reached similar conclusions,
when individual-level data from January 2020 to September 2021 for
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2. Strategies to support children with asthma
during the COVID-19 pandemic

Ensure asthma medication is optimal, in line with current
guidelines, and appropriate for disease severity?®

¢ Ensure a written asthma action plan is up-to-date and relevant
to the child’s specific needs

¢ Consider increasing the frequency of asthma review for children
with severe or poorly controlled asthma

* Encourage optimal adherence to therapy

Assess inhaler technique to ensure appropriate delivery of
medication

Strongly encourage vaccination against COVID-19, particularly
for children with severe or poorly controlled asthma

¢ Closely monitor children infected with SARS-CoV-2 who have
been recently prescribed oral corticosteroids or who have had
one or more asthma exacerbations within the past 12 months;
consider a lower threshold for presentation to the emergency
department for these children

Be aware that children may become more reliant on short-acting
bronchodilators after COVID-19

¢ |f asthma control remains poor, consider specialist referral

* Educate parents and guardians on the importance of
maintaining good asthma control and strongly discourage the
use of unproven therapies for COVID-19

* Emphasise the importance of avoiding direct and second-hand
smoke exposure and vaping

Abbreviations: COVID-19 = coronavirus disease 2019; SARS-CoV-2 = severe acute
respiratory syndrome coronavirus 2.

215,873 children with asthma were collated and compared with data
for 2,780,630 children without asthma. The risk of hospitalisation
was greater for the children with asthma than for those without
asthma, and children prescribed one or more oral corticosteroids in
the year before the pandemic were more likely to be admitted to
hospital with COVID-19."

Associations between COVID-19 and long-term
asthma control

Conventional respiratory viruses, such as rhinoviruses, influenza viruses
and respiratory syncytial viruses, can trigger an asthma exacerbation.”
Although a growing body of evidence suggests that a prior diagnosis
ofasthma does not increase the risk of severe COVID-19, longer-term
associations (i.e. four weeks or more after COVID-19 symptom
onset) between COVID-19 and asthma control remain largely unex-
plored. Substantially higher oral corticosteroid and short-acting beta-
agonist prescription fill rates have been found for children over a
six-month period after SARS-CoV-2 infection, suggesting that COVID-19
may trigger poor asthma control.”® Increased inhaler use and worsening
asthma control have also been reported among adults who have had
COVID-19¥
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The reasons for these findings are difficult to determine. As expir-
atory airflow in adults and children with asthma appears to be unaf-
fected by COVID-19, altered pulmonary function is unlikely to be
the cause of worsening asthma control.** An evaluation of the forced
expiratory volume in one second (FEV)) of 51 children with asthma
found they had similar measurements one month after COVID-19
as at baseline.” However, all participants were classified as having
well-controlled asthma at baseline, with a mean FEV, of 97%. Given
children with poorly controlled asthma are more likely to develop
severe COVID-19, it is plausible that expiratory airflow could be
impaired by SARS-CoV-2 infection in this at-risk group. To identify
potential exacerbations during the course of acute COVID-19, children
with poorly controlled asthma may benefit from using telehealth
spirometry.?

Management of children with asthma during
COVID-19 outbreaks

As children with well-controlled asthma are not at increased risk of
getting COVID-19, nor of having more severe disease, the emphasis
should be on maintaining good asthma control in children during
COVID-19 outbreaks. Every effort should be made to improve control
in children with poorly controlled asthma, such as ensuring good
inhaler technique and optimal adherence to therapy, as well as
modifying asthma medication if needed. Ifasthma control does not
improve, referral to a respiratory specialist may be needed. COVID-19
vaccination is recommended for children with severe or poorly
controlled asthma, as is close medical surveillance during and after
COVID-19. Strategies to support children with asthma during
the COVID-19 pandemic are summarised in Box 2.

Conclusion

Although evidence from meta-analyses is lacking, well-designed
cross-sectional and cohort studies have shown that children with
asthma who have been prescribed oral corticosteroids or have expe-
rienced one or more exacerbations in the preceding 12 to 24 months
are at increased risk of hospitalisation for COVID-19, whereas
children with mild or well-controlled asthma are not. These findings
underscore the importance of both optimising adherence to therapy
and ensuring up-to-date asthma action plans are in place, as well as
highlighting the importance of COVID-19 vaccination in this at-risk
group. For children with severe or poorly controlled asthma, close
surveillance is needed after SARS-CoV-2 infection to ensure
appropriate management. Parents and guardians of children with
severe asthma should be strongly discouraged from using unproven
therapies for COVID-19. Finally, good asthma control before infection
with SARS-CoV-2 is likely to reduce COVID-19 severity, risk of
hospital admission and long-term sequelae. RMT
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