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ABSTRACT

Background: As the global COVID-19 pandemic has unfolded, there has been much debate surrounding the optimal man-
agement of patients with asthma who are at risk of or contract COVID-19, whether asthma and steroids are risk factors for
severe COVID-19, and how transmissible the virus is among children.
Objective: The objective of this study is to provide allergists and other clinicians with pearls pertaining to the management

of patients with asthma in the setting of the COVID-19 pandemic and to provide some information regarding the risk of trans-
mission among the pediatric population.
Methods: Utilizing the case of one of our own patients with asthma who developed COVID-19 as context, we review the

recent literature discussing the risk of COVID-19 in patients with asthma, the management of asthma medications in the
time of the pandemic, and the risk of viral transmission.
Results: Despite initial reports that asthma was a risk factor for developing severe COVID-19, subsequent investigation

has shown that this is likely not true. Additionally, the use of systemic or inhaled glucocorticoids does not appear to increase
the risk of severe COVID-19, but there is no evidence guiding the use of biologic therapy. There is conflicting evidence regard-
ing the ability of children to transmit the virus.
Conclusion:We provide pearls that asthma does not appear to be associated with an increased risk of COVID-19 and con-

tinued use of inhaled corticosteroids appears to be safe. While there is no evidence guiding the use of biologic therapies, a
recent position paper suggests that they should be continued unless a patient contracts COVID-19, at which point they should
be held until clinical recovery occurs.

(Allergy Asthma Proc 42:93–96, 2021; doi: 10.2500/aap.2021.42.200111)

QUESTION

A 9-year-old boy with mild persistent asthma and
allergic rhinitis develops a dry cough and head-

ache. He has no fever or dyspnea. His medications
include fluticasone 44 mg/actuation: two puffs twice
daily, montelukast 5 mg daily, and cetirizine 5 mg
daily. Spirometry one month prior showed a FEV1/
FVC of 90.4 (102% predicted, lower limit of normal
77.4) and a FEV1 of 1.35 L (94% predicted, lower limit
of normal 1.16 L) with no bronchodilator response.
The result of his nasopharyngeal polymerase chain
reaction (PCR) test is positive for severe acute respira-
tory syndrome coronavirus 2 (SARS–CoV-2). His

symptoms are mild, and he does not require the use of
his rescue inhaler. How should his medications be
managed?
A. Discontinue fluticasone, continue all other medi-

cations
B. Start a burst of oral corticosteroids
C. Continue current medications with no changes
D. Add a long-acting b -agonist
E. Increase the inhaled corticosteroid to a moderate

dose

INTRODUCTION
There has been significant debate and investigation

into whether asthma is a risk factor for coronavirus
disease 2019 (COVID-19) and into how asthma medica-
tions should be managed in light of the current pan-
demic. In addition, there is much debate about the
transmissibility of SARS–CoV-2 among children. We
recently evaluated the patient discussed in the afore-
mentioned question. His older sister and mother had
both previously tested positive, ;1 week earlier, for
COVID-19, with his mother being the index case in the
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family. All three recovered uneventfully at home with
periodic monitoring via nurse phone calls for symptom
assessment. They never developed hypoxia or required
an in-person health care visit. They did not require
remdesivir, systemic corticosteroids, or any other
COVID-19 directed medical therapy. Approximately 2
months later, the patient was scheduled to be seen in
the allergy clinic for follow-up of his asthma.
As part of our institutional protocol, he underwent

repeated SARS–CoV-2 nasopharyngeal PCR testing
and serum SARS–CoV-2 immunoglobulin G testing,
both results were positive. He had no cough, fever,
headache, diarrhea, or any other symptoms of COVID-
19. The clinical significance of the positive test was
unclear at the time; however, due to the presumed risk
of asymptomatic viral shedding, his appointments
were canceled. In light of the uncertainty surrounding
this case, we aimed to review the recent literature that
discusses the risk of COVID-19 in patients with
asthma, the medical management of asthma during
the COVID-19 pandemic, and the risk of SARS–CoV-2
transmissibility among children.

CLINICAL CHARACTERISTICS AND
PATHOPHYSIOLOGY
Although it is accepted that the clinical course of

COVID-19 tends to be milder in children, there previ-
ously was significant concern that children with asthma
were at higher risk of COVID-19 when a preliminary
report showed that asthma was the most common comor-
bid condition in children with COVID-19.1 However, a
recent study demonstrated that asthma was not a risk fac-
tor for hospitalization in patients with COVID-19.2 A
recent investigation showed decreased expression of an-
giotensin-converting enzyme 2 (ACE2), the cellular recep-
tor for SARS–CoV-2, in patients with allergic rhinitis and
asthma with allergen sensitization but not in nonallergic
asthma.3 ACE2 has been shown to be upregulated in
patients who are smokers, who have diabetes, or who
have hypertension, all of which are associated with severe
COVID-19.4

Thus, the down-regulation of ACE2 in allergic condi-
tions may provide a mechanistic explanation for the
observational data suggesting that co-morbid allergic
asthma may not be a significant risk factor for severe
COVID-19 infection in children.
While there are case reports of children transmit-

ting the virus, many familial studies have suggested
that this is uncommon.5,6 A recent Chinese cohort
study showed that familial cluster transmission was
responsible for approximately 88% of pediatric
infections in their cohort but noted that the main rea-
son children were not spreading infection in their
study was that they had little contact with the out-
side world during a period of quarantine.6 In

addition, results of the recent study suggest that
children are at low risk of transmitting the virus, a
determination that was made largely through con-
tact tracing that demonstrated that the children were
rarely the index case when multiple family members
were infected.7

However, all of these studies5–7 may be reflective of
the fact that adults are more likely to have been
working in areas where outbreaks were occurring
while children were staying home from school, as
was the situation in our case. In addition, these stud-
ies5–7 do not rule out the possibility that a child could
spread the virus to other family members despite not
being the family index case. In our case, it is difficult
to know if the patient contracted the virus from his
mother (the index case) or his older sister.
Interestingly, a German study recently demonstrated
that viral loads from nasopharyngeal swabs are as
high in children as they are in adults, so it is reasona-
ble to conjecture that the child’s ability to transmit
the virus is as high as the adult’s ability.8 More inves-
tigation is needed to truly determine the risk of viral
spread among children, particularly as schools
attempt to re-open.

DIAGNOSIS
A diagnosis of COVID-19 is not different in patients

with asthma compared with those without asthma.
However, one interesting component of the afore-
mentioned case is the patient’s positive PCR test
result 2 months after recovery from clinical disease. It
was unclear at the time if this represented an infec-
tious state, a carrier status from his previous infec-
tion, a false positive, or asymptomatic re-infection.
Differentiating between these possibilities could
potentially help inform the risk of transmissibility.
Analysis of recent data suggests that patients can
carry SARS–CoV-2 in upper respiratory secretions for
up to 90 days after the initial diagnosis but that risk
of transmissibility after the recommended 2-week
quarantine period is extremely low.9 With that in
mind, our patient’s positive repeated test result could
have represented asymptomatic carriage, with a low
risk of transmissibility. It is now not recommended to
repeat SARS–CoV-2 testing in individuals who are
asymptomatic and who have recovered from clinical
disease within 90 days of the initial diagnosis (which
was often done to “clear” patients of infectious risk
before spirometry, follow-up appointments, etc.) due
to the risk of a positive result of unclear clinical
significance that creates diagnostic confusion.
Additionally, false positive PCR tests can occur given
that the test measures viral particles as opposed to
intact, infectious virus. Re-infection has been
reported and could have been the source of our
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patient’s repeat positive PCR, but this is unlikely
given his lack of symptoms and quarantine at home
in the two months between tests.9,10 Serum SARS-
CoV-2 IgM could have helped delineate this possibil-
ity further, but as previously mentioned was not
assessed in this case.

MANAGEMENT
The management of COVID-19 includes supportive

care and use of a variety of medical therapies depend-
ing on comorbidities and disease severity. There has
been concern over how to manage patients with
asthma who may be at risk of or contract COVID-19,
with particular concern over the use of steroids. Initial
guidance from the WHO was to avoid corticosteroid
use in suspected COVID-19 due to concern that inhibi-
tion of antiviral interferons would lead to increased vi-
ral replication, but subsequent clinical trials have
shown lower 28 day mortality in patients with
COVID-19 requiring intubation or supplemental oxy-
gen who were treated with dexamethasone.11,12

Patients with asthma are known to have increased
baseline Th2 inflammation that is increased further by
viral infection, which decreases production of anti-vi-
ral interferons.11 Treatment with corticosteroids
decreases Th2 inflammation which could secondarily
help restore production of anti-viral interferons in
patients with asthma.11 This mechanism provides justi-
fication for continued use of steroids in asthmatics dur-
ing the COVID-19 pandemic, as does a recent study
that showed that the use of systemic or inhaled cortico-
steroids in patients with asthma was not associated
with COVID-19 associated hospitalization.2 Current
treatment guidelines recommend continuing inhaled
corticosteroids in asthmatics who contract COVID-
19.13,14 The alternative of discontinuing could lead to
the development of uncontrolled asthma, which
could increase risk of adverse outcomes in COVID-
19. The aforementioned link between corticosteroids,
Th2 inflammation, and anti-viral interferons may
also suggest a potential benefit to systemic cortico-
steroid use in asthmatics who develop COVID-19,
although no trial has specifically addressed this to
date. It should be noted that our patient never devel-
oped hypoxia, and thus would not qualify for sys-
temic corticosteroids based on prior clinical trials
and treatment guidelines.
There has been no study assessing the risk of con-

tracting COVID-19 or developing severe disease in
patients with asthma treated with FDA approved
biologics including omalizumab (anti-IgE), mepoli-
zumab (anti-IL-5), reslizumab (anti-IL-5), benralizu-
mab (anti-IL-5 receptor), and dupilumab (anti-IL4
receptor alpha). To help guide clinicians given the
lack of evidence based information, the European

Academy of Allergy and Clinical Immunology
recently released a position statement suggesting
that these medications should be continued in
patients unless they contract COVID-19, at which
point they should consider being paused until clini-
cal recovery occurs.15

Correct Answer
C. Continue current medications with no changes

Pearls

• Allergic asthma does not seem to be associated with
an increased risk of severe COVID-19

• Inhaled corticosteroids should be continued in
patients with asthma who contract COVID-19
because their use has not been associated with
COVID-19–related hospitalization

Pitfalls

• Repeating SARS–CoV-2 testing within 90 days of
recovery from previous COVID-19 is not recom-
mended even in patients who may be undergoing
routine spirometry because positive tests in that
time frame may represent noninfectious carriage

• There is no current evidence to guide the use of bio-
logic therapy in patients with asthma during the
COVID-19 pandemic
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