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1. Introduction

Coronavirus disease 2019 (COVID-19)

infectious disease caused by severe acute respiratory

is an

ABSTRACT

Asthma and COPD comorbidities are expected to exacerbate the clinical
manifestations of COVID-19. However, many reported studies show that
asthmatic patients infected with COVID-19 do not show severe clinical
manifestations, and some are asymptomatic. This literature review aimed to
describe COVID-19 in asthmatic patients along with the hypothesis that
asthma is a protective factor against COVID-19 infection. Systemic
corticosteroids have been shown to reduce the death/mortality rate in
patients who are hospitalized due to COVID-19 infection. This is possibly
due to the suppression of the immune system against a hyperinflammatory
state which can result in further damage from SARS-CoV-2 infection. Mucus
hypersecretion, which is one of the hallmarks of asthma, can prevent the
SARS-CoV-2 virus from reaching the distal lung and can protect the lungs
from pathological processes. The secreted mucus is rich in glycoproteins,
such as MUCSAC, which act as the first line of defense against infection.
Mucus hypersecretion in asthmatic patients may prevent SARS-CoV-2 from
penetrating far enough to gain access to type-2 alveolar cells, which are the
cells that predominantly express ACE2 in the lungs. In conclusion, comorbid
asthma in patients infected with COVID-19 does not cause adverse clinical
manifestations to appear, but on the contrary, it will have a protective effect
on patients.

the clinical manifestations of COVID-19. However,
many reported studies have shown that infected

asthma patients do not show severe clinical

coronavirus 2 (SARS-CoV-2) that first spread in
Wuhan, Hubei Province, China.! COVID-19 is
transmitted from animals to humans and from
humans to humans. Common signs and symptoms of
COVID-19 infection include acute respiratory distress,
such as fever, cough, and shortness of breath.
Clinically, the severity of COVID-19 can vary from mild
to severe and can even cause death in some patients.!-
3 Comorbid diseases, such as cardiovascular disease,

diabetes mellitus, and hypertension, will exacerbate

manifestations, and some are asymptomatic.

Asthma in COVID-19 can provide protection and
exacerbate the clinical manifestations of COVID-19.4
There is little data proving asthma to be protective
against COVID-19. Previous studies have stated that
asthma is not a risk factor for severe SARS-COV-2
disease. Research by Guan et al. stated that asthma
was not identified as a risk factor for COVID-19.5 This
literature review aimed to describe COVID-19 in

asthmatic patients along with the hypothesis that
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asthma is a protective factor against COVID-19

infection.

COVID-19 in asthma patients
The prevalence of COVID-19 in asthma patients
varies between 1.1-16.9%, but specifically for the East

COVID-19

+* SARS-CoV-2

Asia and Pacific region, it has a prevalence of 2.2%.6
Patients with asthma are at increased risk of infection
with SARS-CoV-2 and experience a more severe
impact when infected.” There are several pathogenesis
mechanisms that describe the protective effect of

asthma against COVID-19 infection (Figure 1).

Mucus

Figure 1. Schematic of the interaction between COVID-19 and asthma.6

Clinical symptoms of COVID-19 and asthma
COVID-19 infection can cause mild, moderate,
severe, and critical symptoms. The main clinical
symptoms that appear are fever (body temperature
over 38°C), cough, difficulty breathing, fatigue,
myalgia, and gastrointestinal symptoms.8 In severe
cases, deterioration occurs rapidly and progressively,
such as acute respiratory distress syndrome (ARDS),
metabolic acidosis, bleeding, and dysfunction of the
coagulation system. The symptoms shown in patients
suffering from asthma include wheezing, shortness of
breath, coughing, and/or feeling of heaviness in the
chest. The symptoms experienced can be of more than
one type, are usually worse at night and in the
morning, vary in terms of time and intensity, and can
be triggered by infection and exposure to certain

allergens (Table 1).°9

Diagnosis of COVID-19 in asthmatic patients

In fact, although respiratory viruses are the most
common cause that can cause exacerbations in
asthma patients, this does not apply to asthma
patients who are infected with the SARS-CoV-2
virus.10 The symptoms that occur in asthma patients
who are infected with COVID-19 are not much
different from other asthma patients. The method of
diagnosis is still the same as the diagnosis of asthma
and COVID-19 in general. Although the tendency for
COVID-19 infection to occur in asthma patients is
relatively higher than in the normal population (1.41%
compared to 0.86%), the clinical manifestations that
appear do not become more severe, nor do they
increase the number of hospitalizations.!! Another
study found that 34% of asthma patients studied did
not have any symptoms when infected with COVID-19.
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44% had mild symptoms, while the remaining 22%
were hospitalized. Of these inpatients, only 11.7% (2

people) were treated in the ICU and required a

ventilator.12

Table 1. Degree of severity of asthma.9

Intermittent Mild persistent Moderate Severe persistent
persistent
Symptoms Monthly Every week Daily Continuously
< 1 x aweek > 1 x a week Every day Continuously
Symptoms (-) <1 x/day Need a Frequent relapses
outside the bronchodilator
attack
Short attack Attacks disrupt Attacks disrupt Limited physical
activity and sleep activity and sleep activity
Night < 2 x/ month > 2 x months > 1 x a week Often
symptoms
VEP1 > 80% > 80% prediction 60-80% prediction < 60% prediction
prediction
APE > 80% best > 80% best 60-80% best < 60% best
Variability < 20% 20-30% > 30% > 30%
Complications with asthma than those without asthma, although this

Comorbidities have a major role in the occurrence
of complications in COVID-19 infection. Comorbidities
such as high blood pressure, dyslipidemia, diabetes,
and obesity are major risk factors for hospitalization
which can lead to conditions with a poor prognosis.
The lower risk associated with rhinitis and eczema is
consistent, where it is known that allergic sensitization
in asthma is associated with lower ACE2 receptor
expression in the upper and lower respiratory tract,
indicating the potential for a protective effect.23
General population, complications in the form of death
(mortality) The consequences of COVID-19 in asthma

patients are mainly related to old age.!!

Prognosis

There was no increased risk of death/mortality,
hospitalization, ICU admission rate, or length of stay
among asthmatic patients with COVID-19 infection
compared to patients without asthma. Interestingly,

there is a trend toward a lower risk of death in patients

finding is not statistically significant.13

Management of COVID-19 and asthma
Systemic and inhaled corticosteroids

Systemic corticosteroids have been shown to
reduce the death/mortality rate in patients who are
hospitalized due to COVID-19 infection.!4.15 This is
possibly due to the suppression of the immune system
against a hyperinflammatory state which can result in
further damage from SARS-CoV-2 infection.16 Inhaled
corticosteroids are more common, widely available,
inexpensive, and generally safe, and are thought to
have a role in the treatment of COVID-19.17.18
Research conducted on epithelial cells in vitro, and
inhaled corticosteroids were indeed found to reduce
the replication of SARS-CoV-2.31 Low-dose inhaled
corticosteroids provide a protective effect in asthma
patients by reducing airway inflammation in the early
SARS-CoV Inhaled

stages of infection.19

corticosteroids actually have 2 roles, first, reduce the

3162



inflammatory response that occurs, and second,
directly inhibit the replication of the SARS-CoV-2
virus.18 Further research has found that inhalation of
budesonide can increase recovery time, with the
possibility of reducing hospitalization or death rates,
even in people with COVID-19 who are in communities

that are at higher risk for complications.20

Asthma protection hypothesis against COVID-19
Asthma, which was initially thought to be a risk

factor for poor manifestations of COVID-19 infection
along with other respiratory diseases, turned out to
have the opposite effect, asthma being a protective
factor against COVID-19 infection in patients. Not
much research has been conducted to reveal how the
mechanism of asthma can provide a protective effect
on COVID-19 infection, but here are several
hypotheses that are thought to play a role in the

occurrence of this effect (Figure 2).

Hypothesis 1
Altered viral receptor
expression

Hypothesis 6
Mucus hypersecretion
prevents distal viral
penetration

Hypothesis 2
Maintenance inhaled
corticosteroids confer
protection
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comorbidities
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Figure 2. The hypothesis of asthma protection against COVID-19 infection.2!

The first hypothesis states that there is a lower
expression of angiotensin-converting enzyme-2 (ACE-
2) in asthma, which is the entry receptor of the SARS-
CoV-2 virus.22 The second hypothesis is that the use
of inhaled corticosteroids is associated with decreased
sputum ACE-2 expression in asthmatic patients. The
relatively young age of the patient and the absence of
other comorbidities may also provide a protective effect
from increased mucus or other biologic mechanisms.23
The chronic inflammatory process in the lungs of
asthmatics, arising from repeated damage to the

epithelium by aeroallergens, pollutants, and viruses,

may shape the immune system, which may eventually
act to limit the progression of the exaggerated
inflammatory response in COVID-19.23 Restricting
interactions to specific at-risk groups, including those
with asthma, has been widely encouraged in
international guidelines during the pandemic. This
restrictive attitude has an impact on reducing
exposure to SARS-CoV-2 among asthma patients,
which in turn may contribute to the lower prevalence
of asthma in cohorts who are hospitalized with COVID-
19.23
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Mucus hypersecretion, which is one of the
hallmarks of asthma, can prevent the SARS-CoV-2
virus from reaching the distal lung and can protect the
lung from pathological processes. The secreted mucus
is rich in glycoproteins, such as MUCS5AC, which act
as the first line of defense against infection. Asthma is
associated with increased expression of MUCSAC,
which, when overexpressed in transgenic mice, can
provide protection against influenza virus infection by
reducing viral load and limiting the inflammatory
process that occurs in the airways. Mucus
hypersecretion in asthmatic patients may prevent
SARS-CoV-2 from penetrating far enough to gain
access to type-2 alveolar cells, which are the cells that

predominantly express ACE2 in the lungs.23

2. Conclusion

Initially, the researchers assumed that COVID-19
infection that occurred in asthma patients would have
a negative impact on their clinical condition. This
assumption is based on the finding that other
respiratory viruses, such as influenza, if they infect
patients with comorbid asthma, will trigger a
worsening of symptoms in patients. on the severity of
COVID-19 infection in these patients. In further
research, interesting facts were found that
comorbidities associated with atopic phenotypes, such
as asthma, turned out to have a protective effect
against COVID-19 infection, both originating from the
direct pathogenesis of the disease, as well as the
effects of the medical therapy used. Therefore, further
research is needed on the relationship between
COVID-19 and asthma.

3. References

1. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y,
et al. Early transmission dynamics in Wuhan,
Cina, of novel coronavirus—infected pneumonia.
N Engl J Med. 2020; 382(13): 1199-207.

2. Chow EJ, Doyle JD, Uyeki TM. Influenza virus-
related critical illness: Prevention, diagnosis,
treatment. Critical Care. 2019; 23.

3. Goyal P, Choi JJ, Pinheiro LC, Schenck EJ,

Chen R, Jabri A, et al. Clinical characteristics of

Covid-19 in New York City. N Engl J Med. 2020;
382(24): 1-3.

. Johnston SL. Asthma and COVID-19: Is asthma

a risk factor for severe outcomes? Vol. 75,
Allergy: European Journal of Allergy and
Clinical Immunology. 2020; 75: 1543-5.

. Guan W, NiZ, Hu Y, Liang W, Ou C, He J, et al.

Clinical characteristics of coronavirus disease
2019 in Cina. N Engl J Med. 2020; 382(18):
1708-20.

. Liu S, Cao Y, Du T, Zhi Y. Prevalence of

comorbid asthma and related outcomes in
COVID-19: A systematic review and meta-
analysis. J Allergy Clin Immunol Pract. 2021;
9(2): 693-701.

. Cao L, Lee S, Krings JG, Rauseo AM, Reynolds

D, Presti R, et al. Asthma in patients with
suspected and diagnosed coronavirus disease
2019. Ann Allergy, Asthma Immunol. 2021;
126(5): 535-41.

. LiX,XusS, YuM, Wang K, Tao Y, Zhou Y, et al.

Risk factors for severity and mortality in adult
COVID-19 inpatients in Wuhan. J Allergy Clin
Immunol. 2020; 146(1): 110-8.

. Global Initiative for Asthma (GINA) Committee.

Severity degree of asthma. 2021.

10.Assaf SM, Tarasevych SP, Diamant Z, Hanania

NA. Asthma and severe acute respiratory
syndrome coronavirus 2019: current evidence
and knowledge gaps. Curr Opin Pulm Med.
2021; 27(1): 45-53.

11.1zquierdo JL, Almonacid C, Gonzalez Y, Del Rio-

Bermudez C, Ancochea J, Cardenas R, et al. The
impact of COVID-19 on patients with asthma.
Eur Respir J. 2021; 57(3): 11-25

12.Garcia-Pachon E, Ruiz-Alcaraz S, Baeza-

Martinez C, Zamora-Molina L, Soler-Sempere
MJ, Padilla-Navas I, et al. Symptoms in patients
with asthma infected by SARS-CoV-2. Respir
Med. 2021; 106495: 1-2

13.Sitek AN, Ade JM, Chiarella SE, Divekar RD,

Pitlick MM, Iyer VN, et al. Outcomes among
patients with COVID-19 and asthma: A

3164



systematic review and meta-analysis. Allergy &
Asthma Proceedings. 2021.

14.Group TRC. Dexamethasone in hospitalized
patients with Covid-19—preliminary report. N
Engl J Med. 2020; 1056: 4-11.

15.Sterne JAC, Murthy S, Diaz JV, Slutsky AS,
Villar J, Angus DC, et al. Association between
administration of systemic corticosteroids and
mortality among critically ill patients with
COVID-19: a meta-analysis. JAMA. 2020;
324(13): 1330-41.

16.Welte T. SARS-CoV-2-triggered immune
reaction: for COVID-19, nothing is as old as
yesterday’s knowledge. American Journal of
Respiratory and Critical Care Medicine. 2021;
203(2): 156.

17.Nicolau DV, Bafadhel M. Inhaled corticosteroids
in virus pandemics: a treatment for COVID-19?
Lancet Respir Med. 2020; 8(9): 846-7

18.Halpin DMG, Faner R, Sibila O, Badia JR,
Agusti A. Do chronic respiratory diseases or
their treatment affect the risk of SARS-CoV-2
infection? Lancet Respir Med. 2020; 8(5): 436—
8.

19.Liu S, Zhi Y, Ying S. COVID-19 and asthma:
reflection during the pandemic. Clin Rev Allergy
Immunol. 2020; 59: 78-88.

20.Yu L-M, Bafadhel M, Dorward J, Hayward G,
Saville BR, Gbinigie O, et al. Inhaled budesonide
for COVID-19 in people at high risk of
complications in the community in the UK
(PRINCIPLE): a randomised, controlled, open-
label, adaptive platform trial. Lancet. 2021;
398(10303): 843-55.

21.Bhatraju PK, Ghassemieh BJ, Nichols M, Kim
R, Jerome KR, Nalla AK, et al. Covid-19 in
critically ill patients in the Seattle region—case
series. N Engl J Med. 2020; 382(21): 2012-22.

22 .Peters MC, Sajuthi S, Deford P, Christenson S,
Rios CL, Montgomery MT, et al. COVID-19-

related genes in sputum cells in asthma.

Relationship to demographic features and
corticosteroids. Am J Respir Crit Care Med.
2020; 202(1): 83-90.

23.Farne H, Singanayagam A. Why asthma might
surprisingly protect against poor outcomes in

COVID-19. Eur Respir J. 2020; 56(6).

3165



