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Abstract - Aim: To show the possible immunologic pathways of protection for asthmatics against infection of Covid-
19 through the capacity of recognition and cytotoxicity to eliminate pathogens improved by regular exercise aerobic.
Methods: The bibliographic search was conducted on the following databases: Pubmed/Medline, Scielo, and Scholar
Google from 2020 to 2021. The following keywords and Boolean operators were used: asthma, aerobic training (AT),
immune system, and Covid-19. Results: After the screening, 349 were initially found, after evaluation only 20 studies
had all criteria. Twelve studies showed that AT induces changes in the immune system with a reduction of inflammation.
In complement, the literature showed an innate pathway that improves immune function against COVID-19 by reducing
angiotensin-converting enzyme 2 (ACE2) in the lung, which seems to hinder the multiplication of the COVID-19 virus
in the lung. Apparently, asthmatics patients are less susceptible to respiratory infection caused by COVID-19 because
they have low levels of ACE2. Furthermore, trained asthmatics showed a lower risk of infection for SARS-CoV-2.
Conclusion: The findings reported that asthmatics people can benefit from AT, and these individuals seem not to be a
risk group for covid-19 because they have low levels of ACE2 protein. Taken together, this review reinforces the
importance of asthmatic patients be physically active throughout their lifetime, but specially during the pandemic to
prevent contamination by SARS-CoV-2.
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Introduction

Asthma is a disease characterized by symptoms such as
difficulty in breathing, wheezing, a feeling of tightness in
the chest, cough, limitation of pulmonary expiratory flow,
and chronic inflammation in the airways'. In complement,
studies have shown that there appear to be several types of
asthma phenotypes, such as allergic with features that
describe the outward manifestation of an individual’s air-
way inflammation and that may be useful for predicting
responsiveness to specific treatments®. Asthma with fea-
tures of severe allergic inflammation in the airways pre-
sents an important predominance of immune response
T23. The T2 cells expressed the cytokines IL-4, IL-5, IL-9,
and IL-13, which play a central role in the inflammatory
process directed against helminths and extracellular bac-
teria, and participate in the asthma pathophysiology*-.
The allergic asthma physiopathology presents an
important inflammatory component, so it is necessary to
use inhaled corticosteroids with or without beta-2 agonists
short and long term, in cases of severe asthma is the com-
mon use of oral corticosteroids for treatment'. In addition,

more actions must induce a better asthma control such as
avoiding environmental exposures' and performing the
regular physical exercise with aerobic training (AT) pre-
dominance”, a type of exercise that requires the ability of
pulmonary, cardiovascular, and muscular system response
to increase rapidly the flux of O, from the atmosphere to
muscle mitochondria allowing aerobic ATP production for
prolonged periods of physical exercise’. The AT enhances
asthma control by reducing daily symptoms, anxiety, and
depression®®. Exercises over 30 min (2 x week; 40 min
per session; moderate intensity) can improve cardiores-
piratory fitness® and induces the reduction of airway
inflammation’. The possible pathways induced by exercise
in asthma lung inflammation, for example, involve the
capacity of regular exercise in modulating the immune
allergic response of T2”%, and the T reg cell®. Effects
induced by AT seem to reduce the airway inflamma-
tion*”'°, inducing an increase in asthma clinical con-
trol %10,

The evidence suggests that the asthmatics’ main-
tenance of clinical drug treatment', and the association
with regular aerobic training for better asthma clinical
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control*®. Despite this, due to the Covid-19 pandemic,
asthmatics had part of their disease control treatment
impaired in relation to performed regular performance,
since the World Health Association (WHO) recommenda-
tion was the social distance to reduce the chance of con-
tamination'', which also suggests staying away from
hospital centers to avoid increasing the risk of contamina-
tion by Covid-19'2,

The Covid-19 (SARS-CoV-2) pandemic began in
December 2019 in China'®. The contagious disease
mainly causes a severe acute respiratory syndrome
(SARS)", which is much more serious than it was in the
beginning. Recently, the evidence showed that infected
people who had a greater worsening of SARS had a series
of conditions such as pneumonia'?, blood clotting pro-
blems'>!®, cardiac changes”, injuries in the liver'®, and
the cerebral cortex'’.

At the beginning of the pandemic, asthmatics were
considered to be an important risk group for Covid-19.
Interestingly, the evidence has motivated that the Covid-
19 appears to be less lethal for asthmatics, based on stu-
dies that showed low mortality”'**. A recent review
showed that among 36,072 patients diagnosed with
COVID-19 only 655 presented asthma®>. Despite the evi-
dence, asthmatics need to strictly follow international
recommendations on combating covid-19 and proper use
of asthma control medications to keep asthmatics away
from hospital emergency centers avoiding the contagion
risk of Covid-19%.

Aim
The objective of the mini-review is to describe pos-
sible protective immunologic pathways which could

induce protection against Covid-19 infections in people
with asthma that performed AT.

Methods

The present mini-review was done with an analysis
the methodological design was carried out with a search
and analysis of studies that related the effects of regular
physical exercise on the improvement of the immune sys-
tem of people with moderate or severe asthma through a
review, guided by the bibliographic search in the data-
bases: Pubmed/Medline, Scielo, and Scholar Google data-
bases. The keywords and Boolean operators used were
“asthma OR asthmatics, AND “exercise training OR phy-
sical training OR physical activity OR physical exercise”.
Studies in Portuguese and English were sought. In addi-
tion, the search restricted the search to controlled and
uncontrolled clinical trials, eliminating review studies,
with animal models and congress abstracts. The search
was performed between January 2020 to October 2021
and the selection of studies following criteria:

Benefit of exercise for asthma in times of pandemic

e To present the features of the asthmatics

e Longitudinal studies controlled or uncontrolled, and
randomized or unrandomized

e Have performed an intervention with regular AT

e Description of the workload, week frequency, amount
of time of each session, and total duration of the proto-
col of intervention

e Have evaluated and shown the effects of AT on the
immune system or in inflammatory parameters asso-
ciated with the immune response of asthmatics

e After searching the database, the studies found were
evaluated. They were excluded when they were not
related to the theme and objective proposed by the
study.

Results

After searching in the scientific database were iden-
tified 349 studies, after the screening only 21 articles pre-
sented all criteria suggested by the present review
(Figure 1). Fifteen studies with adults and 6 with children
or adolescents. The general data showed an age of
31.9 (£15.5) years, a physical training program with
11.0 (£4.20) weeks, a frequency of 2.45 (+3.86) days/
week, and a duration time of exercise sessions of
46.8 (+18.4) min. Specifically, in children or adolescents
the results showed an age of 10.7 (+2.63) years, a physical
training program of 9.0 (+2.51) weeks, a frequency of
2.33 (£1.46) days/week, and a duration time of exercise
session with 53.6 (+£20.4) min. In adults, the findings
showed the age of 41.4 (+10.2) years, a physical training
program of 11.8 (#3.93) weeks, a frequency of
2.50 (+3.01) days/week, and a duration time of exercise
sessions of 43.9 (+20.6) min. In general, the intensity per-
formed was the moderate from 70 to 80%, which was dif-
ficult to quantify accurately, because each study had used
different methods such as percentage of heart rate max-
imal (HRmax), oxygen uptake maximal (VO2max), Watts
maximal (Wmax), HR of the reserve, or only described as
moderate (Table 1).

A total of 12 studies (62%)'%*">" showed that AT
induced some change in the immune system inflammatory
response, while 9 studies (38%)***° did not show any
change in the immune system. In complement, other gen-
eral benefits were observed such as improvements in the
aerobic fitness (10 studies), health-related quality of life (7
studies), clinical control (2 studies), reduction of symp-
toms of asthma (6 studies), and decrease of airways
hyperresponsiveness (2 studies) (Table 1).

Discussion

The previous studies showed that AT induced
improvements in the clinical and aerobic fitness, in addi-
tion, some findings showed a reduction of inflammatory
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Figure 1 - Flowchart of the study (CONSORT diagram). The study was carried out by screening studies in the databases using descriptive words accord-
ing to the purpose of the study. Respected studies and those that did not meet the criteria for inclusion in the study were excluded. Initially, 350 articles
were found. Despite this, only 21 studies presented criteria to be included in the present study. The characteristics of the selected studies can be seen in

Table 1.

profile at the lung and systemic changes in the immune
system function in people with asthma. To the best of our
knowledge, it is not known whether asthmatics who prac-
tice AT, in addition to the clinical control and physical and
immune benefits, could reduce the risk of developing
infectious lung diseases such as the acute respiratory syn-
drome caused by Covid-19.

The AT is part of the clinical treatment of people
with asthma, which is considered a therapy non-
pharmacological'*°. In the last years, studies have been
shown the effects of AT on the immune system pathways
and the inflammatory profile of the asthmatics®’’, and
the findings suggest a possible protective effect of AT for
these patients due to the reduction of lung”’~%>" and sys-
temic inflammation'®>** which seem is associated with
the increase of acrobic fitness* an improvement physical
that promote the increase to the clinical control and health
status' 0%,

However, a few studies showed changes in the
immunologic allergic response of the asthmatics that per-
formed regular exercise as observed by the present study
that identified only 20 researchers (Table 1), which is jus-
tified by the difficulty of observing changes in the inflam-

matory profile of the asthmatics®. Another important
consideration is that at the present moment we do to know
if people with asthma that performed AT could show other
benefits that go beyond reducing lung inflammation or
decreasing exacerbations, as well as it is not known whe-
ther asthmatics if the AT could reduce the development of
the other co-morbidities as well as other acute respiratory
disease induced by the virus through of some protective
pathway of the immune system.

In times of viral pandemic, it is not well understood
why asthmatics are not so affected by Covid-19 when
compared to other patients with chronic non-transmissible
inflammatory diseases such as obesity, diabetes, and
hypertension. For a better understanding of the low mor-
tality of asthmatics killed among those infected by the
pandemic?’, this review suggests two important con-
siderations to be investigated: i) mechanisms of the
immune system of the asthmatic that are part of the patho-
physiology of chronic disease, which could act to reduce
Covid-19 contamination in T2 profile asthmatics; ii) reg-
ulatory mechanisms induced by AT in the immune system,
increasing the leukocyte cytotoxicity capacity of the
innate immune barrier and in the T2 response.
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Possible protective pathways against Covid-19 presented
by subjects trained and untrained with asthma

Previous studies have shown that AT induces a mod-
ulation of the immune system'®?’>’. In this sense, the
present study speculates on two categories of asthmatics,
i) those who practice regular exercise or are trained; ii)
and those who are untrained or sedentary. So, discussing
whether it is worth exposing themselves and exercising in
times of pandemic of Covid-19. The evidence showed the
risk of contamination is reduced in places without other
people such as the house itself or in open places with few
people maintaining social distance and with the use of
masks, the greatest risk occurs in gyms and sporting
events with an agglomeration of people™.

In subjects with asthma that performed AT it is pos-
sible to considerate three pathways that could induce some
protection for this pneumopathy, such: A) previous studies
showed that AT seems to promote the better capacity for
the cells of the innate immune system to recognize and
increased the phagocyte activity and kill invading agents®®
(Figures 21 and 2II; Squares A-B), so it is possible to
speculate that macrophages”', and other granulocytes cells
such as eosinophils of trained asthmatics present increase
in the capacity of eliminating the virus Covid-19 with bet-
ter efficiency; B) increase of Natural Killer circulation
after exercise”~, and an increase of capacity cytotoxicity’>,
then capturing and killing virus (Figure 21I; Square D); C)
at last, some studies showed that asthmatics present a
reduction of the angiotensin-converting enzyme 2 (ACE2)
in yours cells*’. The ACE2 is a cell receptor, a kind of
protein that has been identified to have an important role
in the SARS-CoV-2 viral entry, and at the lungs, the ACE2
seems to be used by Covid-19 to enter and multiply within
the cells'?, and curiously the ACE2 seems to be reduced in
lungs of subjects with asthma®, which would be a unique
pathways care of this pneumopathy (Figures 21 and 2II;
Squares A and E). In addition, the present study speculates
that the AT could induce effects that regulate the expres-
sion of ACE2 in asthmatics as suggested by others
studies~°.

Possible protective pathways against Covid-19 presented
by subjects untrained with asthma

Due to the lack of AT practice that helps in the clin-
ical control of the disease>*, the asthmatic untrained still
would not benefit from the protective mechanisms as
shown in Figures 21 and 2II (pathways squares A and E).
Despite this, the subjects untrained with asthma also pre-
sent a reduction of ACE2 in the lungs*’. In addition, asth-
matics present the exacerbated response T2, and a lot of
cellular expression of inflammatory mediators that can
increase the migration of granulocytes such as eosinophils,
neutrophils, and macrophages’® contrary to subjects
trained which present allergic inflammatory T2 response

reduced’**>"*". Briefly, which could naturally act in the
elimination of viruses by the innate and adaptive immune
system (Figure 211, square D).

To practice or not to practice aerobic exercises during the
pandemic? Is it recommended or not for subjects with
asthma?

The previous reviews showed the relevance of the
asthmatics performing regular AT for induces improve-
ments in the clinical control of asthma'®?’. The AT can
also strengthen the immune system in fighting infections™®
helping to protect the barrier innate immune system
against Covid-19. That is why Table 2 provides some
important recommendations for subjects with asthma and
the risk of contamination in times of pandemic when this
public performed AT.

The recommendations are based on five main points

i) Follow Covid-19 guidelines and precautions.
Asthmatics during the pandemic need to follow all recom-
mendations, respect social distancing and hygiene sanitary
rules such as correct use of masks, washing hands with
soap constantly, using 70% alcohol gel for hand cleaning
when returning from the street removing clothes and shoes
before entering the house, respect for the distance between
people, seek medical attention when presenting signs and
symptoms such as high fever and respiratory distress, care
that avoids contamination and discrimination of the
Covid-19 among others''.

ii) Maintenance of clinical treatment and care with
asthma management. Asthmatics need to properly use
control and/or recovery medications as prescribed by the
responsible physician and maintain the hygiene conditions
of the home and work by not exposing themselves to cri-
sis-triggering agents such as fungi, smoke, dust, and che-
micals such as chlorine, among others. In order to keep the
disease under control and prevent crises, thus minimizing
the chance of going to a hospital*®.

iii) AT enhances the reduction of symptoms and cri-
ses, but is complementary and does not suspend clinical
treatment, asthmatics need to follow all recommendations
and care during the pandemic, to stay away from crises
and hospital centers. It is important to highlight that con-
tinuous aerobic exercises™" or high-intensity interval
training®’ are safe for asthmatics under clinical treatment,
that is, with optimized medication and controlled asthma
without an exacerbation or crises*®'°.

iv) Attending closed environments such as gyms,
clubs, closed swimming pools, and martial arts mats are
risky places for anyone, as it is a non-exceptional service
they can be closed. The best option is to practice exercises
at home or in the open, reducing the chance of encounter-
ing an environment that has a concentration of viruses due
to the crowding of people or inadequate hygiene con-
ditions™.
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Figure 2 - Inflammatory mechanisms in the asthmatics sedentary and physically actives. The Figure 21 represents the chances in the immune response of
sedentary asthmatics. The square A means the allergic immune response recognizing, eliminating, and signaling about the infection and showing the pos-
sible pathway present in asthmatic allergies by the present reduction of the receptor of Covid-19 (ACE2) as an innate pathway. The square B means the
protection based on the exacerbated response T2 by expression of inflammatory mediator as an innate pathway. The Figure 211 represents the chances in
the immune response of asthmatics that performed aerobic training (AT). The square C means the allergic immune response recognizing, eliminating, and
signaling about the infection and showing the possible pathway present in asthmatic allergies by the present reduction of the receptor of Covid-19 (ACE2)
as an innate pathway. The square D means the increase of circulation of Natural Killer induced by regular aerobic exercise; The square E shows the pos-
sible pathway present in asthmatic allergies by the present reduction of receptor ACE2 to Covid-19.
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Table 2 - Comparison of the level of risk in different environments.

Positive points

e Exercises were not prohibited by WHO

o Can be done under the supervision of a distance physical education
professional using technology (applications, for example)

o Improvements in the asthma control

o Helps to reduce daily symptoms

e Decreases psychological distress (anxiety and depression)

e Reduces visits to the emergency room

o Strengthens the immune barrier

e On cold days, it reduces the chance of seizures, as prolonged expo-
sure to cold air can cause seizures when exercise is intense or long-last-
ing (> 60 min)

o Can be done together with the family and increase interpersonal
interaction

e Choose the day and time of the workout

o Interval the duration of sessions on each day

e Avoids contact with external people and reduces the chance of con-
tamination

o Increases the level of weekly physical activity

e Have the rescue medication (bronchodilator) always close, in case a
crisis occurs during the exercise session

Positive points

o Extends the execution time of aerobic exercise sessions such as run-
ning and cycling, for example

o Can be done under the supervision of a distance physical education
professional using technology (applications, for example)

e Increases the level of physical activity and exercise of those who do
not have space at home

o Outdoor exercises induce greater energy expenditure helping to con-
trol weight and reducing obesity, diabetes and hypertension

o Increase the moment of distraction by reducing negative thoughts

o Improves the psychological state when having contact with the exter-
nal world

o It can be a moment of contact with nature bringing psychological
benefits

e Can be done at alternative times in isolated locations with or with few
people

e Can be done on public streets or spaces maintaining isolation and
social distance

e Use of a mask reduces the chance of contamination

o Have rescue medication always nearby

Positive points

o Performed under the supervision of a physical education professional
e Expands access to equipment such as a treadmill, cycle ergometers,
among others that favor the practice of aerobic exercises

o Access to resistance exercise equipment

e Improvements in the asthma control

e Helps to reduce daily symptoms

e Decreases psychological distress

o Reduces visits to the emergency room

o Strengthens the immune barrier

e On cold days, it reduces the chance of seizures, as prolonged expo-
sure to cold air can cause seizures when exercise is intense or long-last-
ing (> 60 min)

e Choose the day and time of the workout

o Interval the duration of sessions on each day

o Increases the level of weekly physical activity

o Have rescue medication always nearby

At home contamination risk: low

Negative points

o Lack of guidance from the physical education professional worsens
the intensity control and may not help in improving the cardiovascular
system

o If done without professional guidance, musculoskeletal injuries can
occur

e Discourages and reduces the weekly frequency of exercises

e Lack of space or equipment can impair the practice of exercises

e House environment chosen for exercise may have fungi and cause
exacerbation or crisis leading to the emergency room increasing the
chance of contamination by Covid-19

e Some people like to do group exercises and doing it alone can be
demotivating

e Lack of time due to home office, family care

Open air contamination risk: medium

Negative points

o Increases the risk of contamination by exercising alone or in a group
like anyone else

o Disrespects WHO recommendations on social distance

o Asthmatic person may forget to take rescue medication (bronchodi-
lator) and have a crisis during the exercise session

e May cause anxiety attacks because of fear of contamination

o Against the law in some cities or states

o If done at high or low temperatures it can be harmful to the immune
system

e On cold days, exposure to cold air can potentiate crises needing to be
referred to the hospital emergency room

e Exercising in an isolated area can make a person the target of theft

e There is no consensus in science about safe distance between people
who exercise outdoors

e Wearing a mask is mandatory in several cities and states, but people
may not have access due to the cost or lack of material

At Gyms contamination risk: high

Negative points

o Closed environment

e Chance to increase the circulation of the virus in the environment less
ventilation compared to the outside area

e Use of collective exercise’ devices

o Possibility of lack of cleaning and proper hygiene of the floor, exer-
cise’ devices and bathroom

o Risk of exercise’ devices contaminated

o Closed changing rooms are poorly ventilated environments and can
accumulate viruses

o Risk of not having adequate maintenance on air conditioning filters,
which can increase the risk with increased virus circulation

o Crowding of people in the entry lines

e Little space between exercise’ devices

e Increased virus circulation in areas with treadmill, cycle ergometer
and elliptic

o Stimulates the presence of pairs and people talking in the same envi-
ronment




v) Regardless of the level of risk for the practice of
AT indoor or outdoor, it is very important to emphasize
that some kind of exercise can be performed by asthmatics
when the disease is controlled, on contrary in cases of
clinically uncontrolled asthma, the asthmatic patient must
first undergo individual pulmonary rehabilitation with a
physiotherapy team until acquiring this control so that he
can perform exercises at home or gym'*°.

Final considerations

The asthmatic patients need to perform the aerobic
training with moderate intensity, at least 2 times per week
to induce changes in the immune system response, and
maintain clinical treatment to avoid exacerbations, look
for safer places, and follow hygiene rules, reducing the
chances of crises will help prevent Covid-19. Other var-
iants of SARS-CoV-2 can emerge, and the pandemic can
again cause thousands of deaths and collapse of the health
system, as well as new viruses, can cause a new pandemic,
so asthmatics need adjuvant treatment with regular physi-
cal exercise, which helps to reduce symptoms, crises and
makes the immune system more efficient in eliminating
viruses.
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