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[Review Article]
Allergic asthma and COVID-19; an update

Miki Kawada*! and Hiroichi Nagai*1

Abstract

Recent studies on the relationship between asthma and coronavirus disease 2019 (COVID-19) therapies are
interesting to consider. Most studies have shown lower or similar prevalence of asthmatic individuals among
COVID-19 patients when compared to non-asthmatics. Certain aspects of T helper 2 (Th2) cells -mediated
inflammation, the basic pathogenesis underlying asthma, might provide potent protective effects against
COVID-109.

Among Th2 cytokines, IL-13 is of particular interest, as it has been considered to protect against severe
acute respiratory syndrome coronavirus 2 (SARS-Cov-2) infections. This cytokine hinders viral entry into cells,
replication, and spread of the virus due to the modulation of genes of angiotensin converting enzyme-2 (ACE2),
main host receptor for virus entry into cells, and transmembrane serine protease (TMPRSS2), essential factors
for the fusion of the virus to the host cells.

In addition, it can be hypothesized from some data that eosinophils may have the ability to attenuate viral
replication and protect against the SARS-Cov-2 infections. The patients with eosinopenia showed more severe
COVID-19 symptoms than normal patients and eosinophilia was associated with better prognosis in COVID-
19.

This data strongly suggests that the Th2 inflammation including IL-13 and eosinophils play a worthy role
to protect against the virus infection and progression of COVID-19.

Furthermore, conventional therapeutics for asthma, including inhaled corticosteroids and anti-IgE
monoclonal antibody, might also reduce the risks of asthmatics suffering infection with the virus through anti-
inflammatory action or enhancing antiviral defense.

This data is promising for the treatment and prevention of SARS-Cov-2 infection.
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Introduction

The world faces the coronavirus disease 2019
(COVID-19) pandemic due to severe acute respiratory
syndrome coronavirus 2 (SARS-Cov-2) infections.
SARS-Cov-2 was first identified as the cause of a
cluster of pneumonia cases in Wuhan city, Hubei
Province, China in December 2019. It rapidly spread,
resulting in an epidemic throughout China, followed by
a global pandemic (Jamison, 2022, Lamers, 2022).
According to the World Health Organization, there are
559,880,323 reported cases and 6,363,296 deaths as of
17 July, 2022. The numbers are still rising rapidly.

The majority of infected patients have shown mild or
no symptoms, but portion of patients present severe and
rapid progression of the disease, leading to acute lung
injury or acute respiratory distress syndrome resulting
in multiple organ failure.

SARS-Cov-2 which is received via respiratory
aerosols binds to the nasal epithelial cells in the upper
respiratory tract. The main host receptor for viral entry
into cells is the angiotensin converting enzyme-2
(ACE-2), which is seen to be highly expressed in adult
but not child airway epithelial cells. The priming of the
spike protein of the virus by proteolytic cleavage by the
transmembrane serine protease (TMPRSS2) is
necessary for the fusion of virus to the host cells after
it binds to its receptor. The virus undergoes local
replication exponentially, along with the infection of
ciliated cells in the conducting airways. This stage lasts
a couple of days.

There is migration of the virus from the nasal
epithelium to the upper respiratory tract via the
conducting airways. Due to the involvement of the
lower airways, the disease manifests with symptoms of
fever, physical weariness and dry cough.

In general, respiratory viruses are major aggravating
factor of acute exacerbations of asthma (Adeli, 2019).

Previous studies on influenza A (HIN1) pandemics in

2009 (Salas, 2009) demonstrated that influenza A
infection was closely associated with asthma
exacerbation in children and adults. These previous
experiences led to a major concern that SARS-Cov-2
infection would be one of the most potent factors for
asthma exacerbation.

However, accumulating studies have not shown an
expected prevalence of asthmatic individuals among
COVID-19 patients. Certain aspects of T helper 2 (Th2)
cells mediated inflammation, which is the basic
pathogenesis underlying allergic asthma, might provide
potential protective effects against COVID-19.

In addition to Th2 inflammation, several pandemic-
related restrictions are another important factor on a
substantial reduction in asthma exacerbations
associated with COVID-19 in many countries (Shah,
2022).

Moreover, conventional therapeutics for asthma,
including inhaled corticosteroids (ICS) and anti-IgE
monoclonal antibody might also reduce the risks of
asthmatics suffering infection of the virus through anti-
inflammatory action or enhancing antiviral defense.

This data is interesting and promising for the
treatment and prevention of SARS-Cov-2 infection,
therefore, this study is aimed to summarize the current

understanding of possible interaction between asthma

and COVID-19.

Asthma is not a risk factor for SARS-Cov-2
infection

Firstly, we have studied whether asthma is a risk
factor for SARS-Cov-2 infection. The results from
systemic literature research in the PubMed database
(terminated at the end of July 2022) indicate that the
prevalence of asthma in COVID-19 cases is similar or
less than the global prevalence of asthma.

Broadhurst et al., (2020) reported the asthma
prevalence among patients hospitalized with COVID-



19 (436 patients) is similar to the population’s asthma
prevalence. This was significantly lower than asthma
prevalence in those hospitalized for influenza using
four years accumulated data.

Moreover, Morais-Almeida et al., (2020) have
reported asthma prevalence in those hospitalized with
COVID-19 ranging from 0.3% to 17.9% (median
8.6%) but did not formally compare this to asthma rate
in the community. Another interesting report is meta-
analysis study of 57 literatures on COVID-19 by
Sunjaya, et al., (2022). They indicated that the
prevalence of people with asthma among COVID-19
patients is similar to the global prevalence of asthma.
The overall findings suggest that people with asthma
have a lower risk than those without asthma for

acquiring COVID-19 and have similar -clinical

outcomes.
Furthermore, Matsumoto et al.,, (2020) have
conducted unbiased literature searches  of

epidemiological studies on COVID-19 and reported an
interesting result. They studied eight literatures
including a total of more than 17,000 patients in
multiple geographic regions and found that the
comorbidity rates of COVID-19 with asthma were
significantly lower with statistical difference than the
reported prevalence of asthma in the respective regions.

Identification of the risk and protective factors for
COVID-19 is critical to the development of new
treatments for the disease. Therefore, in the next study,
we have investigated the effect of asthma on the
mortality and severity of COVID-19.

In 2022, Halpin et al. have investigated the
epidemiology, health care utilization and mortality of
asthma and chronic obstructive pulmonary disease
(COPD) in COVID-19 patients by analyzing the data
from 183 high-quality studies. They concluded that the
patients with asthma were not at significantly higher

odds for adverse COVID-19-related outcomes, while

patients with COPD were at higher odds. This data
indicated that COPD has a death higher risk than
asthma in COVID-19. There was no clear evidence that
baseline medication affected outcomes.

Similar results on the mortality and severity of
COVID-19 outcomes in asthma patients have been
reported by Pardham et al., (2021), Wu et al., (2020)
and Schultze et al., (2020). They clearly indicated the
beneficial effect of constant usage of ICS.

On the contrary to above studies, some reports by

Atkins et al., (2020), Kim et al., (2021) and Yang et al.,
(2020) have indicated an increased infection rate in
patients with asthma when compared to asthma
prevalence in the population without asthma. But the
magnitude of increased risk is slight in term of
statistical analysis; therefore, we concluded that asthma
would not play a role for SARS-Cov-2 infection and
aggravating factor in COVID-19 progression.
In the next study, we studied the influence of SARS-
Cov-2 infection on the exacerbation of asthma. Since
there is much evidences to indicate that the common
virus infection is one of the important factors to cause
the exacerbation of asthma, the increase in
exacerbation rate is in predicted. A systemic literature
research has been performed by the same method as
described above.

Chhiba et al., (2020) have investigated the
prevalence of asthma among patients with COVID-19
in a major USA health system. They indicated that
asthma was not associated with an increased risk of
hospitalization after adjusting for age, sex, and
comorbidities in 1526 patients with COVID-19. And
severity of asthma was not altered. Moreover,
Salciccioli et al., (2021) have reported that total asthma
exacerbation decreased by greater than 40% coincident
with the onset of the COVID-19 pandemic. The
explanations for decreases in exacerbation may include

the decreased exposure to environmental and
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occupational factors, reduced respiratory infections due
to lock-down and /or changes in stress and alteration of
immunological condition.

Additionally, Adir et al., (2021) have also indicated
that asthma is not over-represented in hospitalized
patients with severe pneumonia due to SARS-Cov-2
infection and there was no increased risk of asthma
exacerbation triggered by the virus. They also pointed
out that the asthma phenotypes and comorbidities are
important factors in evaluating the risk of SARS-Cov-
2 infection and disease severity. They concluded that
Th2 inflammation reduce the risk of SARS-Cov-2
infection and disease severity in contrast to increased
risk in patients with non-allergic (Th2-low) asthma
patients. The reduction of the infection might lead to
the reduction of asthma exacerbation.

These results are interesting for us because we have

researched the influence of Th2 inflammation on the
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pharmacological point of view.

development COVID-19  from immune-

Th2 (Allergic) inflammation

Th2 (allergic) inflammation is a basic patho-
physiological feature of several kinds of allergic
diseases, including bronchial asthma, allergic rhinitis
and multiple skin or ocular allergic diseases.

As shown in Figure 1, this inflammation is
characterized by the secretion of Th2 cytokines,
including interleukin (IL)-4, IL-5, IL-9, IL-10 and IL-
13, which are secreted by Th2 cells, innate lymphoid
cells (ILC) 2 and some inflammatory cells such as mast
cells, basophils, eosinophils and epithelial cells. Figure
1 is a schematic diagram of Th2 (allergic) inflammation.
The process is classified into 2 phases-immunological

responses and inflammatory responses.
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Figure 1

Our previous studies have confirmed the important

role of Th2 cytokines and inflammatory cells in the

Inflammatory responses

Schematic diagram of Th2 (allergic) inflammation

onset of Th2 inflammation. We have employed Th2

cytokine genes or cells- deficient animals in a series of



experiments (Nagai, 1998, 2007, 2012, Matsuoka,
2000). Among Th2 cytokines, IL-4 and IL-13 play a
key role in IgE synthesis through isotype switching of
B cells and IL-5- a critical role in the differentiation,
survival and priming of eosinophils. In addition, IL-10
plays an important role as a regulatory molecule in
several immunological allergic reactions.

In order to study the participation of Th2
inflammation in COVID-19 pathogenesis, the role of
Th2 cytokines and cells in COVID-19 has been

investigated.

Involvement of Th2 cytokines in COVID-19

The elevation of Th2 cytokines levels in the patients

with COVID-19 has been reported by some researchers.

In early Wuhan cases, Huang C (2020) reported SARS-
Cov-2 initiated increased secretion of Th2 cytokines
including IL-4 and IL-10, which differs from previous
SARS-CoV1 infection.

Then, the elevation of serum levels of IL-2, IL-4, IL-
8, IL-10 and TNF-a. in severe patients was reported by
Hu et al., (2022) in the study of a systemic meta-
analysis on the 77 literatures with 13,468 patients.
Moreover, Petrone et al., (2021) have indicated the
significant elevation of IL-4 and IL-13 when measuring
the immune response to SARS-Cov-2 peptide on whole
blood from COVID-19 patients.

This evidence suggests the involvement of Th2
cytokines in COVID-19. Since Th2 cytokines are
responsible for increased inflammation and severe
asthma symptoms, they will be suspected to be an
aggravating factor during COVID-19 progression.
However, with COVID-19, some scientists reported
that a certain kind of Th2 cytokines and cells may play
a protective role from severe disease.

Does SARS-Cov-2

IL-13 protect against

infection?

Among Th2 cytokines, IL-13 is of particular interest,
as it has been considered a central mediator of airway
hyper-responsiveness because it is a key factor to
airway mucus secretion and smooth muscle
constriction. These activities may make a hypothesis
that it works as a pathological factor in COVID-19-
induced asthma exacerbation.

However, there is increasing evidence that 1L-13
may protect against asthma exacerbations and SARS-
Cov-2 infection.

Kimura et al., (2020) reported that IL-13 modulated
ACE2 and TMPRSS2 expression in airway epithelial
cells in asthma and atopy. The authors have examined
the expression of ACE2 and TMPRSS?2 in the primary
airway epithelial cells obtained from participants with
or without type 2 asthma by bronchoscopy. They
treated the epithelial cells with IL-13 in ex vivo
experiments. The expressions of both genes in the
epithelial cells have been clearly suppressed by the
treatment with IL-13. Thereafter, they concluded that
IL-13 hinders viral entry into cells, replication, and
spread of the virus. This inhibits the virus from moving
deeper into lungs and causing severe condition.

Moreover, the effect of IL-13 on SARS-Cov-2
infection has been reported by Bonser et al., (2022).
They have employed differentiated human bronchial
epithelial cells cultured at an air-liquid interface. This
experiment is a clinically relevant study, because I1L-13
is produced by ILC2, CD4 T-helper cell type 2 cells,
mast cells, basophils, and eosinophils in the setting of
allergen-driven innate and adaptive immune responses
and therefore can regulate airway epithelial function.
Their results indicated that IL-13 decreased viral RNA
recovered from  SARS-Cov-2—infected human
bronchial epithelial cells and reduced double-stranded
RNA, a marker of viral replication. This IL-13—
mediated inhibition of SARS-Cov-2 infection of

human bronchial epithelial cells was independent of



either IL-13—-induced mucus gel or transcription factor
expression. This evidence suggests that IL-13 has
antiviral effects unrelated to its ability to induce a
mucus barrier.

They also investigate different responses of IL-13
(Th2 cytokine) and interferon o (Thl cytokine).
Although both cytokines inhibit SARS-Cov-2 infection,
the expression of transcriptional factors was markedly
different. This means that asthma patients may have a
double protective potency based on innate immunity
and Th2 inflammation.

They concluded that IL-13 effect on airway
epithelial cells may protect individuals with type 2
asthma from COVID-19 and could lead to
identification of novel strategies for reducing SARS-
Cov-2 infection.

To summarize the above data, we concluded that IL-
13, a Th2 cytokine up-regulated in allergic asthma and

associated with less severe COVID-19, protects against

SARS-Cov-2 viral and cell shedding.

Involvement of eosinophils in COVID-19

Besides the cytokines, there are many reports to
indicate the participation of allergic cells (mast cells
and eosinophils) in COVID-19. Regarding the role of
mast cells in COVID-19, we have already reported in
the previous manuscript (Nagai, 2021). In addition to
mast cells, some researchers have investigated the role
of eosinophils in COVID-19.

Recently, Roca et al., (2021) have indicated that
many hospitalized patients with COVID-19 show
eosinophilia. Eosinophilia seems to be an indicator of
severity among patients with COVID-19, whereas an
increasing number of blood eosinophil is associated
with better prognosis during the progression of
COVID-19, including a lower incidence of
complications and mortality (Gonzalez, 2021). This
data can be hypothesized that eosinophils may have the

ability to attenuate viral replication and protect against

the development of uncontrolled inflammatory
responses underlying the severe COVID-19.

In addition, Yan et al., (2021) have indicated that
eosinopenia in COVID-19 patients may progress to
critical disease and have a significantly higher chance
of mortality. Moreover, Zein et al., (2022) have also
reported the eosinophilia with lower odds for
hospitalization, ICU admission and mortality in
analysis of 46,397 patients with COVID-19 including
in 19, 506 eosinophilia patients. Adjusted analysis
associated eosinophilia with lower odds for above
severe condition among ICS treated patients but not
untreated ones.

From the above data, eosinophil, one of responsible
cells in Th2 inflammation, may have a protective effect

against the development of severe COVID-19.

An appropriate management of asthma with
therapeutics

Another reason why the patients with asthma
decrease the risk of COVID-19 may be related to
appropriate drug treatment of asthma.

Most of studies have been carried out on the effects
of ICS in COVID-19. Some preclinical studies have
shown antiviral effects of ICS against coronavirus
HCov-229E. And recent studies have suggested
potential benefits of ICS on specific to COVID-19 in
vitro (Yamaya, 2020) Ciclesonide has been found to
suppress the replication of SARS-Cov-2 through
interaction with NSP-15 during biogenesis, and
fluticasone propionate has been identified as a potential
therapeutic candidate in COVID-19 (Cava, 2020).

The clinical usages of ICS in asthma have been
associated with decreased expression of ACE2 and
TMPRSS?2 in sputum, suggesting ICS may reduce viral
attachment and cell entry though these pathways

(Peters, 2020).  Although preliminary, this data



reinforces the view that the benefit of ICS treatment in
asthma likely outweighs any potential risks. Urgent
work is clearly needed to investigate any clinical effects
of ICS against COVID-19.

In addition to ICS, the reduction of the severity and
duration of COVID-19 has been reported in the case of
another anti-asthmatic agent, anti-IgE monoclonal
antibodies, such as omalizumab. Farmani et al., (2021),
Wong et al., (2022), Sonmez et al., (2021) and Menzella
et al., (2021) have indicated the effectiveness of anti-
IgE monoclonal antibodies for the treatment of SARS-
Cov-2 infection. However, some researchers have
pointed out certain gap in clinical and molecular level
research, such as the lack of phenotypical subgroup
analysis among asthma patients and the lack of data
indicating the molecular effect of anti-IgE antibodies

on viral infection.

Conclusion

Increasing amounts of data indicated that asthma is
not an aggravating factor for COVID-19. During the
COVID-19 pandemic, asthma patients are not
susceptible to SARS-Cov-2 infection. Epidemiological
studies indicated asthma patients are less likely suffer
from COVID-19 and the number of hospitalized
patients due to exacerbation is not increased in many
countries.

Two possible mechanisms are postulated to explain
the above phenomena. Firstly is the contribution of Th2
(allergic) inflammation, which is underlying asthma
pathology. IL-13, which is the main candidate of Th2
inflammation, suppresses the expression of ACE2 and
TMPRSS2 leading to the suppression of infection.
Additionally, eosinophil, one of responsible cells in
Th2 inflammation, may have a protective action against
the development of severe COVID-19. This data

indicated allergic asthma patients are less likely suffers

from COVID-19 due to Th2 inflammation.

Secondly is a concern about the treatment of asthma
with therapeutics. ICS and anti-IgE treatment work
well to protect from the infection and progression of
SARS-Cov-2. This evidence indicated the research of
the relationship between asthma and COVID-19 might
be useful to consider about the protection from
COVID-19.

Conflict of interest statement
The authors have no conflict of interest related to

research presented in this manuscript.

Acknowledgement
We appreciate that Ms. Elana Pistorio for English
proofreading and Nagoya Industrial Science Research

Institute for cooperation of this manuscript.

References

Adeli M, EL-Shareif, Hendaus MA, (2019), Asthma
exacerbation related to viral infection; An up to date
summary, J Family Med Prim Care, 8, 2753-2759

Adir Y, Saliba W, Beurnier A et al.,( 2021) Asthma
and COVID-19: an update, Eur Respir Rev. 2021,
30(162), 210152.

Atkins JL, Masoli JAH, Delgado J, et al., (2020),
Preexisting comorbidities predicting COVID-19 and
mortality in the UK biobank community cohort, J
Gerontol A Biol Sci Med Sci, 75 (11), 2224-2230

Bonser LR, Eckalbar WL, Rodriguez L et al. (2022)
The type 2 asthma mediator IL-13 inhibits severe acute
respiratory syndrome coronavirus 2 infection of
bronchial epithelium, Am J Respir Cell Mol
Biol., 66(4): 391-401

Broadhurst R, Peterson R, Wisniveskey JP et al.,
(2022), Asthma in COVID-19 hospitalizations ; An
overestimated risk factor? Ann Am Thorac Soc.,
17(12):1645-1648

Cava C, Bertoli G, Castiglioni [ (2020) In silico



discovery of candidate drugs against COVID-
19. Virus 12., doi:10.3390/v 12040404
Chhiba KD, Patel GB, Vu THT et al., (2020)

Prevalence and characterization of asthma in
hospitalized and non-hospitalized patients with
COVID-19. J Allergy Clin Immunol, 146 (2), 307-214

Farmani AR, Mahdavinezhad, F, Moslemi R, et al.,

(2021) Anti-IgE monoclonal antibodies as potential

treatment in COVID-19, Immunopharmacol Immuno-
toxicol., 43(3), 259-264

Gonzalez MM, Gonzalo ES, Fernandez FA, et al.,
(2021) The prognostic value of eosinophil recovery in
COVID-19: a multicenter, retrospective cohort study
on patients hospitalized in Spanish hospitals, J Clin
Med, 10, 305

Halpin DMG, Rabe AP, Loke WIJ et al., (2020),
Epidemiology, healthcare resource utilization and
mortality of asthma and COPD in COVID-19: A
systemic literature review and meta-analyses, J Asthma
Allergy, 15, 811-825

Haung C, Wang Y, Li X, et al.,, (2020) Clinical
features
coronavirus in Wuhan, China, Lancet 395(10223), 497-
506

Hu H, Pan H, Li R, et al., (2022), Increased

of patients infected with 2019 novel

circulating cytokines have a role in COVID-19 severity
and death with more pronounced effect in male :
Front

2022.

systemic  review  and
pharmacol,13:802228, doi:10.
802228. eCollection 2022.
Jamison Jr., D, Trovao NS., Nidia S., et al., (2022),
A comprehensive SARS-Cov-2 and Covid-19 review,
Part 1:
infection, Eur J Human Genetics, 30, 88-898
Kim S, Jung CJ, Lee JY, et al,

meta-analysis

3389/fphar.

Intracellular overdrive for SARS-Cov-2

(2021),
Characterization of asthma and risk factors delayed
SARS-Cov-2 clearance in adult COVID-19 inpatients
in Daegu, Allergy, 76(3),918-921

Kimura H, Francisco D, Conway M, et al., (2020),
Type 2 inflammation modulates ACE2 and TMPRSS2
in airway epithelial cells, J Allergy Clin Immunol,
146(1), 80-88, e8

Lamers MM, Haagmans BL, (2022), SARS-Cov-2
pathogenesis, Nature Reviews Microbiology, 20, 270-
284

Matsumoto K, Saito H (2020) Does athma affect
mortality or severity of COVID-19? J Allergy Clin
Immunol, 146(1), 55-57

Matsuoka T, Hirata M, Tanaka H, et al., (2000)
Prostaglandin D2 as a mediator of allergic asthma.
Science., 287(5460):2013-2017

Menzella F, Ghidoni G, Galeone C, et al., (2021)

Immunological aspects related viral infections in
severe asthma and role of omalizumab, Biomedicines.,
9(4),348

Morais-Almeida M, Pite H, Aguiar R, et al., (2020),
Asthma and the coronavirus disease 2019 pandemic: a
literature review, Int Arch Allergy Immunol., 181(9),
680-688

Nagai H. research for the

(1998), Recent

development of anti-allergic agents--an approach for

the regulation of allergic functional molecule. Arerugi.,
47(5):475-483

Nagai H.(2007) The role of lipid mediators in
allergic diseases. Arerugi., 6(6):570-576

Nagai H, Ueda Y, Ochi T , et al., (2000), Different
role of IL-4
contact hypersensitivity in BALB/c and C57BL/6 mice.

in the onset of hapten-induced

Br J Pharmacol., 29(2):299-306
Nagai H.(2012) Recent research and developmental

strategy of anti-asthma drugs. Pharmacol Ther.,
33(1):70-78.
H, Kawada M.

Nagai (2021), Immuno-
pharmacological management of COVID-19: Possible
potency of anti-allergic agents, J Gifu Health Science

University, in press


http://dx.doi.org/10.3390/v12040404
https://www.nature.com/articles/s41431-022-01108-8#auth-David_A_-Jamison
https://pubmed.ncbi.nlm.nih.gov/10720327/
https://pubmed.ncbi.nlm.nih.gov/9656568/
https://pubmed.ncbi.nlm.nih.gov/9656568/
https://pubmed.ncbi.nlm.nih.gov/9656568/
https://pubmed.ncbi.nlm.nih.gov/17615500/
https://pubmed.ncbi.nlm.nih.gov/17615500/
https://pubmed.ncbi.nlm.nih.gov/10694236/
https://pubmed.ncbi.nlm.nih.gov/10694236/
https://pubmed.ncbi.nlm.nih.gov/10694236/
https://pubmed.ncbi.nlm.nih.gov/21924291/
https://pubmed.ncbi.nlm.nih.gov/21924291/

Pardhan S, Wood S, Vaughan M et al., (2021), The
risk of COVID-19 related hospitalization, intensive
care unit admission and mortality in people with
underlying asthma or COPD: A systemic review and
meta-analysis Front Med (Lausanne) Jun 16, 8:668808.
doi: 10.3389/fmed.2021.668808. ¢ Collection 2021)

Peters MC, Sajuthi S, Deford P, et
(2020)  COVID-19 related genes in sputum cells in

al.,

asthma: relationship to demographic features and
corticosteroids. Am J Respir Crit Care Med,
doi:10.1164/rcem. 202003-08210C

Petrone L, Petruccioli E, Vanini V et al., (2021) A

whole blood tests to measure SARS-Cov-2 specific
response in COVID-19 patients, Clin Microbiol Infec,
286, e7-286e13

Roca E, Ventura L, Zattra CM, et al., (2021)
Eosinophilia ; an early, effective and relevant COVID-
19 biomarker?, QIJM, 114, 68-69

Salas CSF, Mrhara S, Crespo MRP, (2013) Asthma
severity of 2009 HIN1 influenza; A population-based
case-control study, J Asthma, 50 (10), 1069-1076

Salciccioli JD, She L, Tulchinsky A, et al.,( 2021)
Effect of COVID-19 on asthma exacerbation, J Allergy
Clin Immunol Pract., 9(7): 28962899

Shah SA, Quint JK, Sheikh A, (2022), Impact of

COVID-19 pandemic on asthma exacerbations ;
Retrospective cohort study of over 500,000 patients in
a national English primary care database, The Lancet
Regional Health — Europe, 19: 100428,

Shultze A, Walker AJ, Mackenna B, et al., (2020)
Risk of COVID-19 related death among patients with
chronic obstructive pulmonary disease or asthma
prescribed inhaled corticosteroids: an observational
cohort study using the open safely platform, Lancet
Respir Med, 8 (11), 1106-1120

Sonmez SC, Kisakurek ZB, Ozturk AB, et al., (2021)
COVID-19, severe asthma and omalizumab therapy : A

case-based inquiry into associations, management and

10

the possibility of a better outcome, Turk Thorac J.,
22(6), 501-506

Sunjaya, AP, Allida SM, Tanna GL et al., (2022),
Asthma and risk of infection, hospitalization, ICU
admission and mortality from COVID-19; Systematic
review and meta-analysis, J Asthma, 59(5), 866-879

Wang CJ, Cheng SL, Kuo SH, (2022) Asthma and
COVID-19 associations: Focus on IgE related immune
pathology, Life (Basel), 12(2):153

Wu C, Chen X, Cai Y, et al., (2020) Risk factor
associated with acute respiratory distress syndrome and
death in patients with coronavirus disease 2019
pneumonia in Wuhan, China, JAMA Int Med, 180(7),
934-943

Yang JM, Koh HY, Moon SY, et al., (2020), Allergic
disorders and susceptibility to and severity of COVID-
19: A nationwide cohort study, J Allergy Clin Immunol,
146(4), 790-798

Yamaya M, Nishimura H, Deng X, et al., (2020)
Inhibitory effect of glycopyrronium, formoterol, and
budesonide on coronavirus HCov-229E replication and
cytokine production by primary cultures of human
nasal and tracheal epithelial cells, Resir Investin,
58(3),155-168

Yan B, Yang J, Xie Y, et al., (2021), Relationship
between blood eosinophil level and COVID-19
mortality, WAO J, 14(3), 100521

Zein JG, Strauss R, Attaway AH, et al., (2022)
Eosinophilia is associated with improved COVID 19
outcomes in inhaled corticosteroid-treated patients, J

Allergy Cli Immunol, 10(3), 742-750 e14


http://dx.doi.org/10.1164/rccm.202003-0821OC
https://pubmed.ncbi.nlm.nih.gov/?term=Salciccioli%20JD%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8086260/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8086260/

T L —MrEE s COVID-19 ; %

] PR K
HE

a7 A LA (SARS-Cov-2) (2 BIEYYE (COVID-19) (FHHRFIC T v 72D Lz, =
9 LIz T, A8 38 & B o a EYSE OBIMRIC O COUHEDIITEI IR DIBE 2% 2 5 _ L TRE
BRIRR N,

BiREC COVID-19 & OH TN ELDFERERITET & ARV, 61T, HiElX COVID-19 EYYE
DY AT T 7 7 Z—=T2 )0 WD TN EAVRINTN D,

ZOHM L LT, MEOREEEL 7257 LV —ME (Th2) SJEHN COVID-19 OFSIE A i35 rlReErE 2~
23 HEGRED I < D, Th2 KIEIE < A R A D H B, IL-13 | L SARS-Cov-2 DEGPIHINER 27~
L. Th2 IEDOHL & 72 DAHEERIT COVID-19 OFESE LA RIREMEDVR STV D, S HIT, METARSE
DWAAT 1A R EFLIgE FURIFEGL TR 5T 5,

2O LT M, WAL COVID-19 (ZITBBREGBIRN GV . ZOBURIEZIIZE 5 2 L ITMEED
FERE AT B EE M D AREMN 8 5 Z E R B TeoTz,

F—TU— R 7 LB COVID-19, SARS-Cov-2, Th2 #AE. IL-13. 4fEEER

I AR

11



(48]
MERRETA Y —ERIZB T HHERETRICHT S

EREET E LTONAIZDOLTOREHZDULNT
—INER T EEN IR T REFICT—

(R

B

AFCCIE, BRI DGR 7 A —E RITIUNC, eI AR Tl L0 B8 5%
FERETEIR XL TR DL DI C O ADIE 4 S D B A AiE U,
DFER:, LT FRVETE T BAY N L E DRSS BRI RN 51 5 BN BB ThHH L,
SRR OB RES NSO B FE OIS = Edvom oz, BUE, B ED a7 —
ERITINT, BRI O TEAMEREITA A, LU BRI T, BRERaEEA T — a0 —B
LCi . B OSSR OO, BREERRENT 7 a—F (RS oD AN 7 ~ DS OB
STUVB, A, AHUTIT CHRIESET A —E AU B DL LD ADIDHIEF CEB,

U AR T AP R FEEREE, ERA L, I

1. &= 116,718 Tk 24 R & bl LT 6.5 %), Ak

DIETIH, FEEE ) OHSRIENEE-T  FRXNRTH 2 HERE R F LI (LRI
W5, FEDNSITSSEEERN ML TOD 2 8T 8,298 WATCERL 24 4R L HlE LT 455 &V nuh
DT Zeiamd e S, BMEIm DI CE L, BIL COWA(REATEE  2021), B OB %
7o b 2IF, FEEEEPHIML TWD LA DFE 722 L2 o0 TE, MREOHESTICE > T A Y v
DOEDE LT, ZOEKBD AT T 2 (H#GEHA) REWZ DD, PEFT HHIRAO— AN S
VO BTN - T, FEEEOESCBMIENR DIESOXNH 5 EOiNEITH D, HEOE R Lo
FIHER L CLESTAREMER H D L\ bl Tnd Hahdls A0y SO EMECG U Tt s ang
N 2010), T72b5H, HHARZ 7 AECLT  SHROFFHICOWTHI LIS T, 2EO
ASD)RIEERINZHYEQCL T ADHD) /2 EOFsERE BT A B & LT KBISFRAORE R, FIFL oS
RBMEF IS E DT AT T AGEREAR) &V IR FERRHE, B TRIERED LIRS TV D 3R
PENBHER T R LT W E TR A IR 71T O (R BV . P EARNRITE DS D Z ENH S
[AVAV Y- MZleoTe b oo, STV A T —E XD
2012 = 4 H kv, REEREOEEIEITSERD  FHECEIZOWTHIEZ @ L TH LN L T
O e b UTMEST A P —EACL T A )33 FN D & FEZ IR T D (R 2019), DR,
WAL — b Uiz, FEEFNNZ 06T, SaltZetil U ClRik BRERNIZRE W T BE LS FREEICRHL
THEEZITHND Z L& HENSHIE « IROBEN L CHARELZ IO AN T A 72 & Bitadr 54—
TEAEDN RSN B D, HFN 3475 A DR ThLT A ATk & I3 E X A8 b D, FDZ

R BARERE U T — g U B R
ZATH 22022 4£9 H 28 H ZPH - 202342 H 21 H
12



EMb, PR L L CILIATR D 2R A AT

L1 Eb T2 HORECIRABIZIHE U 7 fifk 2 SR L0

T o TNS LN D,

ZO—J5C, T ESQOIMIC L5 THERN 3 HFT4

KRE LT r— Do 6, S%OBEE LTHEE

DI )0 T DILEI AN O SRR DU T D

AR, HIRERR & o, R 7y 7 OFEER] s
DAL, FAL & OB EAMEERE ORLE L L CHYL

ST, 3 FHEFOMFIREDORERRTIX, FnaokEE

TR CRsERE R Z 0 -T2, ASD ZIT U &

T OIGERENLD, EIREEERTFAR LR A Y 72728

O RER—E R 22T DS TR T D LB
IZRO BTN D, ZRBITHF T, AR LT % R
R TR R O RGRS ST A Y — B R L 2FEMIC

B2 TRY, h—EAOZECIERA IR C& 2

bbb, Feibkd 5B, [ 25y 7 OFFYER EA~DFL)
[ZOWTIE, UNE Y T7— 3 VR A 29 1%
HEOFLEIND, L, BT A ICEHET PR
FHELCUT PDOEERELCIT OD Evoiat T

A MIEEDR, AARBERELHSIC L D &

2014 4 6 HOWi CUsT A 28T/ N8 2 Bife
9% PT IR, 93273 4111045 44 (9 1%) L3>
ThbH, TOFTOETEA ORI IREES 2S5 7
MDA D, EIELDHBEEROT A — A0 DIk
ROV TRV F IR 2 T2 2 & ¢ O
B HiRE DRFEANED STURE IS b BT L [FIRFCS
DN H D705, QEFBEEHRFSIC L VG5

BUREASFTRE & 7e o 7o, @FEFEIN O hksD T Eeis L3

R8T 2 2 LI L > TEOROFEFRIE RIS
TRINS T TR ELHE L QOB UMAS 2017), L7
736, ASD IRD ) bASHSZATHFEH72bi

KD HGRE T A COBRFEFRENISARIZ OV THAT
WFFEIEZ L\, FEEEPEEEECL T DCDIIRE S

AR S OUEITIL, AUk IR AE
EED YN F— g 25 L% PT ASE L

IRARTNDONE 201903, kT A 128155 PT & LT

DI $AAZ RS TWDFHERZTTZ LV, FHITL
ALV | BT A 361 DR E AR /b
\Zx 9% PT & L COEE A 2HifE & OEa 50T
B2 CE (% 2019), % 2 CARMCTIEL, T A

RIS 2 2 LBV VINEAEZ BRI, INFRCONE
BB AN B RE L L LTONADD

13

D IFZHOWTRIENIE B L 72 5 A THEEL T
<e
2. B8y
HEREFET A P —E AR T, INFRETOIEEIS
BRI AN AL L LTOIADH Y T7
EROMNCTHEEENET D,

3. Ak

PEr MR Web Jili(Ver.5)<° J-Stage 7 & D3k
FREEAA BV v — DR 0(2012~2022 -
HREOE A, STREREDOHEAEZ OV TR, F—
U—RELUT s TAAARY b7 20E(E
FEANY T KEE) | DR R EBE e i
EEEE) | [BEEEE TU e T—ra ) ThGR
BET AP —ER| IR EEMABEDORRP OB LT,

4. R

4.1 8 SUERIRRE R

FPEFPRYGE BT DX — T — FREHE %
RTGEE 1, ALOF—U— RICBET 5 FHEED 5
b THEMEST A h—E A 13 539 1, #lAHiE
TSRS R CIIER R ST A — E A+ B E
(26 D), HEfs%ET A P — A+ HEPEA Y h T A
RS 1), MERMEST A Y —E A+ NE(16 DT
bolz, LinL, BiMEET A — A +38ERE+
BERRE L 70D &6 Rl D, RGEEEIT 65,150
PhEZmoTom, FiERE+FEIGTS 1), FEw
FHAH/INERA R ET A P — B 2Q01) &b 7eho
7o FMF—U—REBIZ, KaXOBEIZH 7>
T=NBOGEREZ L 7o T,

D ORREEAERD D /INERIZE D ASD A%t
BL LIET A COEPRELREO®BTER FD
BEENZBET D IATIIENZ LW 3otz

#1 EFHRHEEOF—T — PRI
FHEU—R RS
HEREST A | BGREST A Y —E (539 1), ik
PR BT A — R+ BB A
AN e LR LN e A
Pr—ERHEEERIE Q26 1), Kk
BEET A P — B AR AN
FEQLT D), ez ST A —e A+




TEEPETHEEE(T (1), HeiESE
T A Y— B R+ FEEREE + PR
156 1P, e SET A h—E A+
B AT N T LJE+ESEEEQ
), WGEMESET A — B A+ H5E
PEFAREEE + PR D), K
R ET A — A +/EK(16
G

HEEAY | BEAE A7 b T AREE (20,650
T ABEE | ). HEAASY b T LE+HBREER
#4292 1)
FEEMEIE | TR ER R E 603 1), e
)= PR EBE -+ FRE65 D).
HEEXANZE) | FEBERKANZEREE(0,776 {4), &
SiE IRANSEIE + BRARET4 D)
Fe FErEREE (65,150 1), FEEEE 4
HIIB75 1P, FEEEE /N +
%57 A P —1 210 1)
4280 FRAETRIEEIRTTT A N6 D3R

RIGANERR TR 5 D T2, T A Tl
ED XD T ENVE 2 DN, EFEWIRTOLRIZH L
TNELCOBEHEEITo7- L 2 A, Ebhe ASD
ZIRORHEDE A D R ZIZ< L, BBEhTLEH =
Do Tm, FOERNZOWT, lF ERICTHA
2 TR [ZOHITEDETATEIOR ) [958k
IZZEDT LD T 25)) [Hh0 Z2H0x NBHR)

(AL OWE O CN—NEFIFA D T HREE
D5 OFRHLIZE LTWAAE 2021), ZDZ & D
5. /INFRECOEM RO CHRIEAN BRI 25
JELE 9 & L7kiE, ASD A OSER R 212K <
DT ENIBEINTND, T ADAR v 7E LT
IR A EERS BIEL L, FEB LOVIVER & o
B N EE L VR D,

B, BT A DNEMT DT 0 7T ANFITONWT, T2
&2, FH OB FERREDFH Tl B Bl
DN 23.6% &2 <, BREEVERD 17.83% LHi<, 7d,
B O RREEIFI @ LA ) CIEEREFEODS 22.7%.,
B HIFOS 13.5%, 578 38N 10.5% & i<, IRHD
FERERG FERREDF TR EEO 22.7%, HH
WEOR 23 18.5% i<, AR H ORRFII4 BEHLL LRI

14

TIEEHFO 81.4% & %< | B - TGS 12.7% &
HnzsmEInNTnLPwC T o A
Al 2020), KT A Tk, INFAECRT Y INFEME
FEDORIMNRZ Y EH MRS 12T THREFEY
DS, 2D TAHEFEDY TEEIDNFARATE T OKEE
SR EORIGIRANCREE D=— A& BE T2 b
DTHLHNNEETH 5,

4.3 i BT AR D PT OFE|LFREIC
W

T A (REFGESAEFET L ETICRIT 5 PT X
OT.ST 2DV AEYF— g VHBOI T I E
A N OFBREIZ DT, BEPRRE LRI & U, B
RERIRFHYIRE | & U CRLET D Z EA3ATREE ST
WD, ZOHEIIEAREIX PT, OT. ST, [t
DS T 5, AN, D ORRE AR I Y
TRE & UCHeE Lt B8R E73RE Lok
ELTHEETD I ENAREE SILTWND,

I Zd 1 DO T A LR FEFT & i LT
FER, FEINERET 22T B2 ML, Elhe
S NFZRE R & DOFEAEBNATL T BRI EA T
1| PRI, MR o D &
HITHF L CTOMBEIZ2 I NFD TN E NS Z &5y
o T=([H 2019), T A VIR F AN Ey R )

EBITIEFEL TS PT BIARRIC D N2 &b, R
B SRR A S DN M i R T O HE L 2 81T B
TEE DT HITES TR,

PT 232H5FERC A A L GEEZ XY | k15
WOATEEZ LT 2 EOEEMEATER LTZ D
ZC, OEEDE CRFN S S0 5 8T EA R3S
WETA—E AT A, WHRELFERICHL- L HE
FTEINT 5 Z Eid, AAERRE LA COANES
AN THD T e _REFETH D = &, OFRMZ Tldmt
FRBE B AR L L TV DR EREIZ DU
TOHHRE T T ARG RATLRE LIS LTS
(56 2016),

FEFR FOHIRBEIOIT A Tk, PT %4k 5 Bk
F—AIZEDTBAA L MREOQDOFFESCH S 217
S TND, ZORER, OEERFO~OBE SRR
SALDTZDDRA v N p SN G2 bz, @R
HNEFRFENCHR AR > TEINTE 5 K )12 o T2,
@ MEFIIERNOLDORDOE | 255 LN TEL



L O D (R A ST SR s B i 2020),
ZNBIND, T A RNRERFEITN THg A I
DEBERICH L, SORIEMNTEDL LY, BE
DECBIT D PT OBFEMMEE ZDMEPETOUNT,
Tz D3 H L - ORI R IEE &2 L 2k
AR A D TN H 2 TR HND L
2D

4.4 #i ASD R~DT A 2T 57 A A b
BT AZRBTDT AR D FREZHONT, EAES
B PRk 30 AR T — B A HIEoD FEREHYR D 2 DA
(A8 201812858, 7 EAAANFIEIF D
DIEH, e7V 7 A O —MNZEWIThih Qe
V), 2RI LS DB ERR A D T B AA N —
NMELTIE, Fi K AR ERAE L ORERA,
WISC 72& OHEERHE ., Vineland- T GBS TEIR ) D
NS TZEHREL TNVD, [T EAANIED LIS
[ZL OB LRI D) U TE, FEEATN(3393
TRMRZL, RN TEREE D DOIEHRQ2363 1), FA D
DOIEH(1492 1), ERRHEREIOIEHRO65 1), Z D90
&R, 728, AHEFDRTO 72 AA OIEHIE
OWTIL, [FER#EE (136 1) 1A AN476 1)
LIS oD BRI S0 e BRI C I, MRS B (296
ONEZTHY, fil VCTFHI(288 1), EERT-Fhfin o
DS & EFRHER(122 1), PT = OT <° ST 1%
50 - Tholc, ZOTEDD, T ATBIF LT EAAS
MZOUWTIE, PT =0 OT. ST X 0BT 2N3EHS
ZEITFIEADTLRNZENFREEL TN BTN,
RIRTAO fitaak (288 P & xtGe& LT i dr (%)l
2019) i, BN eaHiizd LI ERR S A7) 3
FHE IS TRBE T QOB EEINTE D72k
WIREHTZ, BLEDIINC, T ARCRF R e T
ITONDT EAA RO ERERDUL, & BIRERICED 2
RENEDH D, EIREOBICE IR A EALS 2016)T
1, T REAANERIE LR EHAZ L, #5I5
ERHEOVERRATTIT), FIFE L ORI LB R
BEEEIMTOEEBIC, THEAA M E LT ik E
B dolctsn g, Soiz, THIFEOEEHYRL
TERDRTIUR, WU SR E RARDHTEMNTE
RN & T BEAA D ENEZ TR TVD, ZOTEN
5. PT & DHEISCR B H7e L OS2 RET — 22 K0 %)
G 2 DT B AR N tED T OISR N O AH]

15

SDPRELTRD,

4.5 fi ASD 7p& %5
DT

ZZCIXBEEEFTE D, ASD 7e X DI EREED DI
SRfEAEA L CODRGIIZH 5 PT ELTOIAIS
DVTHRAL TS,
1EkE T, ASD <° AD/HD 72& @ PeEfEEN |13 OT
R0 ST, FAILLERS EIC e —IC b TEIfR
DD, LnLIESIIFSEREE RO S &<IT ASD
X DCD 72& DRFHD D ORISR, Ehili 5 PT
~ETE DA —F =D — R TR, 1LEk
DI, FEEREEIRD 2 FEFINZXTL T PT 23 AL, JE#HH)
SNEEOHBEN W ELT=DOHI5T | aia = —T a3y
RAEMGE, I ORED T N TEZE
AL T8 2021),

BT ATIL, RRIE S EEr O 22 RS
(B AN [SYE RN © 3= 58 = 5 N QN v 2 [11D)
LEMRFF OGS DFRIL 10 AITKIL, 3 4 H M.
TEEFREEL TEEV ), Lo NABRE R OB EhEEE
AN—RVTEBROVEL . A 2BEORE D BkighER A4
M THML7=GRH 2018), I AR CREEMZHRL
B ENR I EBAD RFFRFRIAF L 72224, IEEA
NARBREEN T A5 T HRMIE RSN T 1049
A CORFRRFHIDMER L | SEETESE SR E LTIl 7-1E
R, BEDLENEZ 6D DA FIREM A
LTCUV%, Zaud, IRl S BRI L
T A THIL, JIBIUE & ORFERCRENTENO TS D
ZEEIH T MMDAZ T D )0bET PT OfEA
B0 AT R 72 SRR EEN SR DS T & % WREMED B
HENZD,

IRBIEES ORBBS CII, A HS 2 EFEEE
Rz 4257 7e—F0 0 E2EL T, Cognitive
Orientation to Occupational daily Performance (VA
T CO-OP:@H=T 777 a—F) LV DB DA G
NTCUD, 14 D Helen K3BHFELT- CO-OP DR
LT, OFEb0 AR E LIV B A R E S
HIETEREET R—Tar BARGET 528, @AF L
TGO DFEEIEMEORELL B AR T 528, O
PR TR CERE TR DA P & —FalC
PEL, MACSIIL THBWRBH LB DA L
FFOBISOM, FE OPUbEtsB a2 ZLD 3 S%

EEIHA~0 PT LLTOSAIZ



HEREL T 7 m—F 2@ 2020), HHOIL, L
T AT TR - E U AR BUTREFWERE R E VTR T
AT 5 CO-OP W= 324 L T A
2019), CO-OP ZMVAZ LT, HAIESE S L OV
I L E L OO MIE CHO AF LA MESTHZENT
X7l EOITH RO AFE TAF VS IBLOY
A VDR, R AE FTREMEDS RS A L72 & LT
%, e LT, CO-OP Dt RO EIEI a0 48
PEEHDH DO | FRFEIEE T RB IO TEH 1L
HITKHL TUIENTHS AMEES RS- EEL T
Do ZOZEND, KFENZHFIDH DT A28 T, £
TR CHUAGHEE L ER ~D 7 7 o —F & HigEL
T-AENGEEN S EDIF) >, CO-OP D XH7258 5 RE R~
OT 7a—FHLFHLIZ 70 s T AL LR L AR
HE03 &% ASD WE~DIHRE FIRBE VR D, Fiz, 45
Hi% DCD ORpEA T 2%/ N4 10 Al UAE S B
HAIAAE LT 707 Z N ENERT 2R, [l 2
TAT 7w e B & S L T2 L 2 A, TN O
M OSSRk N D e . 7 0T A B
FERDGRO LN LWL TS, 7 —AHFEODO T
ZDIEEE T DI LIS TR0/ T AN
A EL7=E85 2 iz ik T 5 (HI52022), PTIZE
W, FEOST — LA CHE A R EE TR 2 a0
OO, TEAAADRERAWEEZ | G2l ~ ORE
SO EA RS EZ IO E DT 7 —F AL T
WD HENZ D,

b, B
ARSI, BT A (OF% T 2 R EE SR F ¥
FTE NIV TR L dis L7e s PT O
ZIEDN L, ASD 7 EogsERE (& AINFEITKT
TR R T 7 1 —F AU T BIEAFZED
LR L &7,
BT A VR, RS S 17 BREE T 2 B
FEDRERFRERI & D sk ORI 5
BB COH 72 BRI INEE T D, FEEHTT
A DBRZZINT, BB RIER EOERITF = >
7 RRZIE L DIFHRIAZE L CWD, T A 2D
NR—R LB 70 s T AOEM A TEj L TV
% eV ORBURTH D,
i 5 2016)1 %, FZRILOARZH S 2B T, iHE)
BRDEE LW LTz, EHID70 T 713
WTEPHIZOWTUNT RN T & THERSC HE T8,

16

ST R ORI X A — %20 % Z E SR 72
52 EmbtETER MHRERORNTOMEGRES
1TV PR ~T 41— RN 7 &5 L) B #A
Z LTND LIR_TW D, BERICHIN S D157 A 12
BT HEFHOZ2 > CTOMEBFEE) 13N RET
TII7e< SR & OEEEIFRILE N TED LW
IR TR T DRV MA L S 25, £, ks
ANDT f— Ry 7 (TSRO E) T2 RIS
TR ESETIERTETHFENTOREE BE
SHDHIENTED,

WEE DI BRSO THIUE, T A I2BI1H5
PT O#&E1% oD N H 5, FEH 5(2006)
X T A ZRIHT D RIRORGER IO L CGliE %
1ToTCND, IREED [FHEETIHTZRVENRD
THRLNE D7) HECOWENIEN-T2) [fax s
WHDHDTEN IR EOBRMELNTND, BT A
TEBIOREIZ BN THEIMED 12 W DODRE +
& OREIT, WMORISEEESTWVIFO RS R TE T
W5 EIRRTWND, ZHQOINITILT A 2B \T, B
FHRVE L OB XM SEB) O SR ICEE T 5 2 e
JEEIRNZ SN, ZOEESdRET 52 L THEL
D[22 A RBELONIDHO HNED X 57225k,
LT O S OIZHRETRD DVLENH D Lk
NTND, BLErD, PT X, RELOLEL, FHRE
B, EHE T SR L oD 5 2 T [FETIAT
I ENTERWED) Zfh S o a4t L,
KIGNLOWAE L TV DRESCATREMEZ S E LT
{Z &, o, ENHDONEH EFRETOIHEORKGIL
& DY DTHR%A PT ORENHIRZ TWL Z DT
LCThHDHEEZRD, ElTWVZ, WTAFETELTO
R 72 < 2pv, HEFE 5Q02001%, T A OFERES?
BRI CRE L TR 2 & DFENREI W &, F0T
A DB HZ— L ORI/ TR & 25
FTW5, D95 % T, FEmESROHIREY —
TV T TT A BN EFRET DT20120E, T A B
B OORHEAAE L CRIET D Z L DIE T A%
EFNENTNORRESC=—XIH U T, FEERV ¥
— RO SHEE IESRE AR L TH 6o 2 &b —
BhL72d LR _TD, LLEDG, T A Do
Bliiak~b, FRROGNE & AR s % & 2
LB RIOREE SR LV AL TV &
W25,



BZIZ, EEIRNCSH D5 MA~DT A TO7 7 'm
—F LA HIROFGEICH L TE THERETH D,
FEFHEOE 26 0 FIORZRE 2RI LTl
B CIE, 63%03F5H] « HEHNIA D D AHI 2k
ZLTRY, HEMH - AN CASES ORI FHI b
LI —A L0 27 miERE 2L TnbH 2 &
AVRENTZONE2021), ZDZ &b, FAEFETH
FPETWEEINCBIT DT A 72 & TORER
T —FNENTHD L EERL TN, F—A
D—H & UTHPRELOREIZ 5% bR LT
ST EIFREHEE/RZ L ThD,

6. #Eim

IRFEIF 7223 8 D 1T A 1236 T, ASD 728D
SR E A~ OEBIN NIRE 272 5 5, L,
IINFARSOFFE COREE S OFERE AR LoD, 2k
Fili & L O - CHUGEE-C I FEEN 69 5
A7 BN S P ORISR E R E S T VT Ak
T &, Fio, EIESCERA v Y — o
EBF v 7 I NI ARREIRIGAX, T e s T
LOBHITITY . b L IMORE LRG3 L
T e EOTRNBRELE 125, T A 1ZH#H5 PT
D, PR SRR N T & DN Mttt i & it
DUECTH D Z L 2RI, JIRIROATROER
AR LT ME RN D &N D,

1. FIEABR
Al S BIEL | BRI R E RIS BR D
VAXToE AQSl meANTAN

5| FSCHR

PIN—3 (2012). FEEEOHNN L BRI
[ZONWTO—EE B 2 B2 Hm 2 H DV
WREREEDZE 2 —, FRGHEE i, 26(1), 26-32.

JEAE B - IR B VT SR OTE Y HICEET D iEta
(2021). FEEEREFTSHROE Y I Hatath

HE—ITRXTOFLELOENRAKRE AFEL T—.

FRHUEL, IATTERR, /INEER(019). HGRMESET A —
BRI B AEOBURICET 20178,  EERY
7E43), 117-124.

T B, AL TQ017). BERESET A Y— AR
JHE D ==X\ ZDNTDIRGET o — MR DRS

17

R EEBZN G-, R E S E(18),
37-45.

IIMAE—, JFHZFZ(2017). EERTA —ERITE
T AFRELRRE D TSR NREEE e TRiELA
MfRd 5 | -, AAREELHEERFZAE 4202),
212-212

NS, ], A EOKIE)N2019). RS R
IR 25 A EERE O © HEE—E), KK
MY YT — 3 K%, 13, 77-80.

FESEBEAE(2019). HEREST A — B RITBIT D38
PR SO IR 2 B s e LT
R SRS L OBEICEE LT, IR M
IR, 9, 44-54.

A B3, WEG R, B R, TE PE6Q021)
EHEREE PAAAY T AJEL R ORH# & SRIZ
WCOBLE, IIGEREESEE, 31(1), 35-48.

P VAT S F AT B W TRk S T S e
FESEE O 2 FEREEER AR
M 3RO &V HICBIT 5 A — G4
BTAY—EAOED Ji—, PwC a>P L7 1
saRatt, EEATHER— L=,
https//www.mhlw.go.jp/content/12401000/00080
1033.pdf, (2022.8.27 M)

A HZFAT(2019). WEEIESRFHET & eSS T A
PRI DIEERELOFMME, TR
SFRICFHEE ; HHER: & NFERL, 5(1), 59-66.

EEIEE, AP, H Pl 32016). JEET
A P— B RIZBT D/ N AR R, B
SR v —JL, 50(10), 935-944.

R A SR iR G192 (2020). _HHINEE
DWESRE R R I X AT — 2 0iE
O, BEREET A — ARG LD FERN
WXROH F ~ ko1& ) & LTEOH
2 RO DBHE SR & 13~ [T E D
SRR SR T B SEE R BIEE], P10.

JEAETE SR 30 FEERREEE A A ET
HERRZET A P —E AT A RT7A 2 A=Y —
EARMEOFERIREO A OFE  WIEE, ikt
ML AN2EEREREIXEWD &S,
https//www.mhlw.go.jp/content/12200000/00052
1778.pdf, (2020-9-27)

Z)1[E7(2019). KU EERE R F TR L O



EMEET A T — B AR D RGERED
VRSB BT 2, /NS, 78(5),
413-419.

BRI MEEALEN2016). AR 27 AR BRI R ERE
FEREALY— B A F TR R RS, EhR e
EEAEE,
https://www.pref.miyagi.jp/documents/7258/3650
20.pdf, (2022.8.27 FHE)

LBk 7, fRF 0, e FRQ021). BREEEIE LA
L7 sEERE L o 2 fEf], KKR FURER 2 —
EMES, 18(1), 81-85.

ECHARA, JEEEREs, SELAEA2018). HrE 1L
BMREEROTE I & D SN 5 IEENFRRE S D
PR DRSS R COSEER) A8 L C
-, ALREEEREE, 35(4), 226-231.

B RE, REEE AT, RACHR (2020). %
B I8 T e —F, FEEE, Crosslink ¥
WL T X A NN RS, MEDICAL
VIEW, #Hi{, 396-415.

HEHEHREE(2019).  RERFH S ANER N B J R E I ookt
9% Cognitive Orientation to Occupational daily
Performance(CO-OP) % f\ 7= 32, 1EZER 1A
38(3), 344-350.

G BRI fER 1, a8 (2021). FEEMER
EBIEED & 5/ NPT D EABIER T AT
0 ANNIZER 7 1 7T AONE, AASERIEE
RS, 9(1), 58-64.

FaESC, HNIAT- (2016). FEEEREEL O/ NTESAR
W & AT SR, BRI Y vy —T L, 50(10), 913
920.

PEFEFEAR, JERTE T AR H302006). iE
TAP—ERIZBITDH OT DIV -Activity % -
IEEhE L7-lFO% @ U C-, JUNBERpa st - B
FE LRSS, 28, 72

ZHF22019). [Z = ADRIEE & Fepies] S6EEsE
DI ZADREZERES S BRELE LTO
TR D, BEERIES Y —T L, 53(3), 243-250.

A T WH £ E0N2020). FEEEEENS IR
HHEIERES =7 ) T R T A —E R
LB B — L O, NS &L, 60(3),
247-253.

/N PET FRIL FET, KH BEAQR021). D& ZH Y

18

% T DR NIGEIERES OWFRRHS  FEps
OEZH D EAASKRD B LTS, BT
DESARESE, 20, 3-11.

=4
=
=3



[Review Article]
Examination of Intervention as a Physical Therapist for Children with
Developmental Disabilities in After-school Day Services

- Supporting Activities at Elementary Schools -

Masanori Inaba*li

Abstract
In this paper, after-school day services with time constraints, especially for children with developmental
disabilities who have difficulties in elementary school life, have been examined. The purpose of this study is
to examine various papers on how physical therapists should intervene from the viewpoint of activity
support. As a result, it was found that in school life, it is especially important to provide support during
childhood before characteristics, such as autism spectrum disorder, become apparent, and that in the case of
short-time use, there is more time for free play than for set play. In addition, although the number of
therapists, such as physical therapists, is small in after-school day services, it is possible for local
governments to evaluate, approach, and give advice from a physical therapy and medical perspective as a

member of the team. Therefore, it can be said that enlightenment activities in each region are necessary.

Key words: After-school day service, children with developmental disabilities, physiotherapist, elementary

school
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[Original Article)

Prefrontal cortex activation during a verbal fluency task in healthy

elderly subjects: a NIRS study

Yumi Oboshis*!

Abstract

Though a verbal fluency task is often used to test the prefrontal cortex function in the
elderly, there are few reports on the characteristics of brain activation during the task,
and a consensus has not been reached. Therefore, a verbal fluency task in 56 healthy elderly
subjects and 58 healthy younger subjects was performed to measure their prefrontal cortex
activation using a near—infrared spectroscopy device and analyzed using a general linear
model to examine the results

As a result, no significant differences were found, although prefrontal activation tended
to be smaller in the elderly than in the young. Since there was no significant difference in
task performance between the two groups, it is presumed that there was no significant
difference in brain activation. In younger subjects, subjective sleepiness and fatigue were
negatively correlated with brain activation, implying that these factors may have reduced
brain activation.

In addition, the number of words generated and the magnitude of prefrontal activation were
significantly associated in the elderly subjects, suggesting that they use their prefrontal
cortex more to engage in the verbal fluency task, although they tend to have less activation

than younger participants

Keywords: VFT, aging, brain activation, prefrontal cortex, NIRS
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[Original Article]

Relationship between outer layer muscle activity, muscle coordination, and glucose
metabolism during prolonged walking

Keisuke Suzuki ! Toshio Ozawa™  Takayasu Koike"'  Takashi Kondo *!
Shinichi Watanabe™!

Abstract
[Purpose]

This study aimed to determine the relationship between muscle coordination, outer layer muscle activity,
and glucose metabolism during prolonged walking.
[Method]

Overall, 12 healthy male participants walked on a treadmill for 5 min as a warm-up exercise. Data of these
participants were recorded during the first and last 10 min of a 90-min walk at 4.5 km/h. Electromyography
(EMG) activity was recorded for seven leg muscles, and the patterns of coordination were determined by
principal component analysis (PCA). Moreover, the patterns of activity within the anatomic muscle groups
were determined by repeatedly performing PCA. Integrated EMG activity was calculated using the mean EMG
activity for each cycle step during 10-min walking periods. Further, the respiratory exchange ratio was
measured using a breath gas analyzer. Each parameter was calculated to evaluate the changes before and after
walking.

[Result]

The results indicated a negative correlation between triceps surae coordination and medial gastrocnemius
activity. However, there was a positive correlation between the outer layer muscle activity and glucose
metabolism.

[Conclusion]

These findings suggest that the amount of outer layer muscle activity is related to walking endurance.

Keywords: type 2 diabetes, skeletal muscle mass, SMI, body fat percentage, sex

*l Department of Physical Tharapy , Faculty of Rehabilitation, Gifu University of Health Sciences
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[Original Article]
Trends in Falls and Fall precautions for People Experiencing Falls in the Ten Years after
Chronic Stroke Onset.
-The Chronic Stroke Comprehensive Follow-up Study (25 Years)-

Shunji Sawa*! Wakaya Fujii*! Tomoko Usami*!  Shunji Sakou*!
Shigeru Sonoda*?>  Yuriko Yamagawa*® Takashi Isaji** Koichi Onaka*> Toshikazu Yasuoka** Yoshikiyo Kanada*¢
Hidemasa Iki *7  Naoki Sakano*® Tomoyuki Matsuda*3 Kentaro Sasaki*® Shinichiro Maejima*®  Saito Eiichi*®
Hiroyasu Iso*°  Hitoshi Ota***

Summary

It has been said that people who fall a stroke will repeatedly fall, but it is not known how long it will repeat. There are
prospective cofort studies on this, but many of them are within 3 years. Therefore, in the prospective cofort survey for 10 years
from the onset of 36 first-onset stroke persons, the situation of falls during hospitalization and during hospitalization and after
discharge (average of 9.5 years, surveyed every year) was examined. Results: Thirty-three of 36 (92%) patients experienced a
fall throughout the entire period, and 27 (75%) patients experienced a fall repeatedly and repeatedly, and 3 (8%) patients
experienced a fall. In addition, among those living at home after discharge (1 year of illness onset-10 years), 27 (75%) were
fallers, 24 (67%) were repeat fallers, and 9 (25%) were never fallers.

Fall precautions for stroke is carried out in the center of the falls inexperienced person, and the falls precautions for the falls
experienced person is insufficient. In the future, it is considered that the fall prevention for the faller experienced person (including

repeat faller and successive faller) becomes important.

Key words: Stroke, Follow-up, Falls, Recurrent falls, Fall precautions
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[ Practical Report]

A Study Into the Issues Related to the Ability of Community Residents Suffering From
Diseases and Disabilities to Continue Living in the Community They are Used to

Chizuru Tochimoto® ' Kiyomi Hata™' Tomoko Usami™®
Nobuhiro Tagami*®*  Hiroshi Usui ™3

Abstract

[Aim] The aim of the study was to hold case study meetings on the theme of “How to continue living in the community one is
used to despite suffering from diseases and disabilities” and thereby clarify the issues which make it impossible for
convalescing patients to continue to recuperate at their home. [Method] Case study meetings were held four times at the Gifu
University of Health Sciences Multi-Profession Linking Center. Discussions were held on the factors influencing the ability of
patients to continue recuperating at home despite suffering from diseases and disabilities. To predict future difficulties,
brainstorming was conducted in the first two meetings concerning the case of Person B, who has been able to continue
recuperating at home. In the second two meetings, brainstorming was conducted concerning real cases of problems with
recuperation at home. [Results] Issues that became clear were “differences in family values™ and “the lack of conversation
within families and between married couples”, which were both causal factors in the inability of patients to live at home until
the end. [Discussion] There had been few opportunities for patients, their families, people in the community and the specialists
involved to speak freely and openly. It was realized that in future, it will be necessary for patients, their families and others

involved to make efforts to create an atmosphere in which people can speak out in daily life.

Key Words :  Community residents, Community that people are used to living in, Issues related to continued living at home

*1 Department of Nursing,School of Nursing, Gifu University of Health Sciences
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[ Practical Report]

The effects of experiencing falls and bone fractures on the fear of falling :

Evidence from the current situation of older adults in City A
Eiko Harada*' Hideko Ishii** Akira Kanai*3

Abstract

[Objective]We explain the influence of experiencing falls and bone fractures by the older adults of City A on the fear of falling
and prevent future falls. [Method]We conducted a questionnaire survey of Senior Citizens club members in City A to investigate
the effects of falls and fractures on the fear of falling. [Result)Women were more likely to have experienced falls and their
incidence of fractures was higher. As such, they were more likely to exhibit a fear of falling. [Conclusions]Exchanges with other
members of the Senior Citizens clubs will likely improve the physical functioning of those with a fear of falling and reduce the
incidence of falls. As population ages, there will be a need for support from the community and for the widespread prevention of

falls among older adults.

Keywords: older adults, experience of falls, fractures, fear of falling

*1 %2 Department of Nursing,,School of Nursing, Gifu University of Health Sciences
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[ Practical Report]
Review of the Situation, Practices, Challenges, and Prospects for Health Care
in the COVID- 19 pandemic in Japan and the United Kingdom
-Practical Report on the Japan-UK Online Academic Exchange Meeting-

Yumiko Nishimuta*! Michiko Takaku*! Keisuke Suzuki*?>  Kazuko Hara*?
Wakaya Fujii*3  Syunji Sako*?  Akira Kokubo*?  Keiko Takita*!

Kiyomi Hata*! Satoru Ono*! Syunji Sawa*3

Abstract
[Purpose]

The background of this exchange meeting is that Gifu Health University has been committed to
fostering "nurses with a broad international perspective" in the School of Nursing since its opening
in April 2019. The purpose of the online exchange was to share information with faculty members
(including researchers), undergraduate students, and graduate students, and to share knowledge with
students about the prospects for the in or post-COVID-19 era.

[Method]

The presentations by the nursing faculties of the two universities and a question and answer session
were held on the common concerns of both countries, such as the voluntary restraint of medical care
facility users from the perspective of preventing COVID-19 infection, concerns about management
difficulties caused by service restrictions on the part of home nursing stations, and invisibility of
increasing mentally ill patients cases and suicide rates due to the lockdown and the declaration of a
state of emergency. Furthermore, the occupational therapy and physical therapy faculties presented
their respective perspectives on a major issue facing medical universities: how to guarantee students
opportunities for "placement®, a concern shared by both universities, including students' opinions.
[Conclusion]

This exchange provided a valuable opportunity for medical students interested in international

exchange to learn about diversity.

Keywords: Online Academic Exchange Program, International exchange meeting for medical students,
life during the COVID-19 pandemic

*1 Department of Nursing, School of Nursing, Gifu University of Health Sciences
*2 Department of Physical Therapy, Faculty of Rehabilitation, Gifu University of Health Sciences
*3 Department of Occupational Therapy, Faculty of Rehabilitation, Gifu University of Health Sciences
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