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ABSTRACT

Asthma and COVID-19: What do we know?

There are limited data about the coexistence of asthma and the Coronavirus 
disease-2019 (COVID-19). The COVID-19 pandemic is a new disease for the 
whole world. In this study, we aimed to examine the published case series 
with the COVID-19 and asthma coexistence, by reviewing existing studies and 
other publications. We discussed the suggestions of guidelines such as The 
Global Initiative for Asthma (GINA), The National Institute for Health and 
Care Excellence (NICE), and the Canadian Respiratory Guideline about the 
management of asthma during the COVID-19 pandemic and the experiences 
of different countries. We analyzed the publications, reports, and expert opin-
ions about asthma and COVID-19, that were released and expressed from the 
onset of the disease in Wuhan. In this review, we aimed to summarize the 
approach to patients with asthma during the pandemic and to make recom-
mendations concerning it. 
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ÖZ

Astım ve COVID-19: Ne biliyoruz?

Astım ve koronavirüs hastalığı-2019 (COVID-19) birlikteliği hakkında sınırlı 
sayıda veri bulumaktadır. COVID-19 pandemisi tüm dünyanın yeni tecrübe 
ettiği bir hastalıktır. Biz burada, astım ve COVID-19 ile ilgili yayınlanmış olan 
olgu serilerini ve varsa yapılmış çalışmaları ve diğer yazıları irdelemeye çalıştık. 
“The Global Initiative for Asthma (GINA)”, “The National Institute for Health 
and Care Excellence (NICE)” ve “Canadian Respiratory Guideline” gibi reh-
berlerin COVID-19 pandemisi sırasındaki astım yönetimi konusundaki önerile-
rini ve farklı ülkelerdeki deneyimleri ele aldık. Hastalığın Wuhan’da ilk ortaya 
çıkışından bu güne kadar astım ve COVID-19 hakkında bildirilen yayınları, 
raporları ve uzman görüşlerini inceledik. Bu yazıda pandemi sırasında astım 
hastalarına yaklaşımı özetlemeye ve önerileri sunmaya çalıştık.
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Introduction

We receive new information about the disease every 
day, since the first diagnosis of the coronavirus in 
December 2019 in Wuhan. Currently, the whole 
world is still facing a serious pandemic and the fight 
against the disease is continuing. World Health 
Organization (WHO) declared this outbreak as a 
pandemic on March 11, 2020, as the disease was 
spreading rapidly in many countries (1). While we are 
still learning new information about preventative 
measures for the mode of transmission; the treatment 
and vaccine studies are also continuing at full speed. 
Where do asthma patients stand in this pandemic? Is 
the coexistence of asthma and COVID-19 frequently 
observed? How the management of the patients with 
asthma in allergy & asthma outpatient clinics should 
be during the pandemic? We tried to answer these 
questions in this study.

Does Asthma Increase the Risk of COVID-19?

Centers for Disease Control and Prevention (CDC) 
reported that individuals above 65 years old and 
those with chronic diseases were in the risk group for 
the COVID-19 (2). It was also reported that asthma 
patients with moderate to severe condition were in 
this risk group. However, the rate of asthma disease 
was low among the COVID-19 cases, especially in 
the observational case series from China. In a study 
evaluating the clinical characteristics and allergies of 
140 patients from Wuhan, no cases of asthma and 
allergic rhinitis were reported; however, only 2 cases 
of urticaria were reported (3). In this study, the 
authors suggested that the prevalence of asthma and 
allergic rhinitis in Wuhan province was 4.2% and 
9.7%, respectively (4). They also stated that there 

might be unreported or undiagnosed asthma cases, 
and thus the prevalence may be higher. The authors 
came to the conclusion that asthma or allergies may 
not be risk factors for the COVID-19. In another study 
including 548 hospitalized cases in Wuhan, the risk 
factors were evaluated. The rate of asthma was report-
ed to be 0.9% (n= 5) among the comorbidities (5) 
(Table 1). The study put forward the hypothesis that 
IFN-γ, IL-1β, IL-6, IL-8, IL-12, and TNF-α cytokines 
were secreted in COVID-19 depending on Th1 cell 
response, while Th2 immune response may be pro-
tective against the disease in asthma. 

Different phenotypes of the disease were described in 
the article named “Eleven faces of coronavirus dis-
eases 2019” (6). The article reported that an adult 
patient with the COVID-19 related pneumonia pre-
sented with urticaria for 2 years, a 2-year old child 
with pneumonia had a history of comorbid atopic 
dermatitis and a 3-year old child had the history of 
allergic rhinitis. Different phenotypes and clinical 
characteristics of 11 different patients were identified 
and there was no case with asthma reported. 

In another series evaluating comorbidities in 1590 
patients, no case of asthma was reported (7). These 
data were based on China-originated cases. The ques-
tion comes to mind as to if these results differ in other 
countries? In a monthly report evaluating hospitaliza-
tion and characteristics of cases in the USA, 180 
comorbid diseases (12.1%) among the 1482 hospital-
ized cases were reported (8). These were laborato-
ry-confirmed cases, and among the 180 cases with 
comorbidities, the prevalence of asthma was reported 
as 17% and 27.3% in all age groups and in the 18-49 
age group, respectively. However, these are the rates 
among the comorbid diseases, and considering all 

Table 1. Prevalance of asthma in patients with COVID-19

Author Asthma, n (%) All patients (n)

Zhang JJ, et al. (3) No 140

Li X, et al. (5) 5 (0.9) 548

Guan WJ, et al. (7) No 1590

Garg S, et al. (8) 27/159 (17) 1482

Richardson S, et al. (9) 479 (9) 5700

Emami A, et al. (10) No 3403

Williamson E, et al. (11)
      Present + recent ocs
      Present, no recent ocs

294.003 (1.7)
2.479.371 (14.2)

17.425.445

* ocs: Oral corticosteroid.



Tuberk Toraks 2020;68(2):141-147

Sarıoğlu N.

143

hospitalized cases, the rate decreases significantly. 
The presence of asthma in the COVID-19 was report-
ed as 9% in the New York City area (9) (Table 1). 

While some meta-analyses reported no data related 
to asthma (10), some others reported that asthma was 
related to a high risk of the COVID-19 mortality in 
hospitals (11). Moreover, in a 37-year old case with 
asthma and COVID-19, postmortem lung findings 
were reported (12). It was suggested that the patient 
had diabetes mellitus and was receiving ipratropium 
bromide and albuterol treatment for asthma. It is 
noteworthy that the patient was not using inhaler 
steroids. The existence of diffuse alveolar damage 
and mucous plaques in the patient’s lung sections 
was associated with asthma. 

Some authors explain the existence of only very few 
reports related to COVID-19 and asthma due to three 
possible reasons (13). First, some patients were 
underdiagnosed or there was poor recognition, par-
ticularly in China. Asthma might not have been 
reported in the hospital records of these patients. The 
second possibility is that a different immune response 
may occur in respiratory diseases. The third possibil-
ity is that medicines used in the treatment of chronic 
respiratory diseases (inhaled corticosteroids) may be 
protective against the COVID-19 or relieve the symp-
toms.

During in-vitro studies, it was indicated that pre-treat-
ment administration of budesonide inhibited the 
HCov-229E replication and cytokine production in 
human respiratory epithelium (14). Furthermore, it 
was shown that ciclesonide blocked the Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
RNA replication (15). There are also studies showing 
that inhaler steroids disrupt antiviral innate immune 
responses (16). Clinical trials that investigate the 
effectiveness of inhaler steroids in COVID-19 patients 
are ongoing (see https://clinicaltrials.gov).

Do Asthma and Allergies or Their Treatment Affect 
ACE2 Receptor Gene Expression in The Airway? 

The SARS-CoV-2 enters into the cell by binding to 
ACE2 receptors. The levels of ACE2 gene expression 
in patients with asthma were studied (17,18). ACE2 
gene expression was calculated from total RNA via 
nasal epithelium irrigation, in 11-year-old children 
(n= 318) who were monitored since their birth 
according to phenotypic traits in Environment and 

Childhood Asthma (URECA) cohort group (17). Levels 
of Type 2 biomarkers, which are fractional exhaled 
nitric oxide (FeNO), total IgE, and blood eosinophils, 
were also evaluated. It was also identified that aller-
gic sensitization was inversely correlated to ACE2 
expression in the nasal epithelium. Additionally, it 
was proven that there was a significant negative cor-
relation between Type 2 biomarkers (specific IgE, 
Total IgE, FeNO) and nasal epithelial IL-13 expres-
sion and ACE2 expression. Nasal allergen challenge 
test and allergen bronchoprovocation tests were 
performed with sensitive allergen and it was shown 
that ACE2 expression decreased after the exposure to 
the allergen (17). 

In allergic asthma, decreased levels of receptors in 
host to which the SARS-CoV-2 binds may provide 
protection against the disease. Further detailed stud-
ies on Type 2 immune modulation in the COVID-19 
pathogenesis are needed. 

The second study provides important information on 
the relationship between asthma, ICS, and ACE2 
expression (18). Peters and investigators of Severe 
Asthma Research Program-3 (SARP-3), have demon-
strated that the use of inhaled corticosteroids is asso-
ciated with a decreased level of ACE2 and transmem-
brane protease serine 2 (TMPRSS2) gene expression 
from sputum in asthmatic patients (18).  These results 
are promising; however, they should be confirmed by 
larger prospective studies.

Does the SARS-CoV-2 Cause an Asthma Attack?

Today, there is no proof or data answering this ques-
tion. It is known that respiratory tract viruses can 
cause an asthma attack. In previous studies, it was 
reported that respiratory tract viruses such as rhinovi-
rus (RV), respiratory syncytial virus (RSV), herpes 
simplex virus, enterovirus (EnV), influenza (IfV) were 
the viruses most frequently causing asthma attacks 
(19). It was observed that non-pandemic coronavirus-
es also caused asthma attacks, though less frequently. 
There was no relation between previous pandemic 
coronaviruses (SARS-CoV and MERS-CoV) and asth-
ma attacks (19).  

It was previously demonstrated that azithromycin 
increased IFN-β and IFN-λ production in human 
bronchial epithelial cells infected with the rhinovirus 
(20,21). It was reported that antiviral IFN production 
in the respiratory cells infected with the virus may 
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play a vital role in host defense in the antiviral innate 
immunity against the SARS-CoV-2 (22). There are also 
clinical studies showing that azithromycin prevents 
virus-induced asthma attacks (23). Therefore, it was 
proposed to use azithromycin at a low dose in the 
treatment of asthma patients, whose conditions can-
not be controlled despite appropriate treatment, to 
prevent severe consequences of the COVID-19 (22).

How Should Be The Management of Asthma Patients 
During The Pandemic?

Guidelines and experts suggest that asthma patients 
continue taking their inhaler corticosteroids and add 
on treatments during the pandemic (24-27). It is rec-
ommended to avoid the use of nebulizers in hospitals 
due to the risk of transmitting the disease to health-
care providers and other patients, and not to perform 
spirometry, if not necessary. Use of a metered-dose 
inhaler (MDI), and a spacer with a mouthpiece or a 
tightly fitting face mask is advised instead of nebuliz-
er treatment in asthma attacks (24).

However, adequate inspiratory flow may not be 
available in acute respiratory failure. Some experts 
recommend using nebulizers with a mouthpiece or 
high flow nasal cannula to be considered in such 
cases (28). The placement of filter to the nebulizer 
has been shown to be effective in capturing exhaled 
aerosol droplets (28-30). The filters lead to reduce the 
transmission of aerosols to the environment. Mesh 
nebulizers can also be preferred instead of the jet 
nebulizers (28). These recommendations should be 
considered in the treatment of patients with COVID-
19 and asthma.

For mild asthma patients or those with asthma under 
control, there is an opinion to postpone routine 
check-up visits and inform them via phone calls, 
e-mail, or text message instead (24-27). Hospital vis-
its of these patients are undesirable due to the risk of 
the COVID-19 transmission. Face-to-face visits of 
patients who have been well controlled and without 
an emergency visit in the last 6-12 months and who 
have received ≤ 1 of oral steroid in tha past 6 months 
may be postponed. These patients may be managed 
remotely via telehealth service (27).

Patients  who have  an attack in  the  last 3-6 
months and who have a history of an emergency visit 
or hospitalization should be prioritized. The COVID-
19 screening  protocol  should  be  applied  to the 

patients admitted with worsening asthma or acute 
attack, and the risk of the SARS-CoV-2 infection and 
the necessity of testing should be questioned (27). 
The SARS-CoV-2 is a highly contagious virus, and 
healthcare workers must comply with the protection 
and isolation measures.

A clinician working in an asthma and allergy depart-
ment should always bear in mind that allergic rhini-
tis, asthma, viral upper respiratory tract infections 
may coexist with the symptoms of COVID-19-related 
upper respiratory tract infection (27).

Use of Systemic Corticosteroids for Asthma Attacks

The use of systemic steroids in COVID-19 related 
lung injury has been controversial. There are con-
cerns that prednisolone may prolong viral replica-
tion. Chinese Thorax Society advocates that short 
term use of systemic steroids at low doses (≤ 0.5-1 
mg/kg, ≤ 7 days) is beneficial for COVID-19 related 
lung injury (31). Russel et al. stated that the use of 
systemic steroids in the SARS-CoV and MERS-CoV 
infections, delayed the clearance of viral RNA from 
the respiratory tract, caused various side effects, and 
there was no clinical evidence to support the use of 
steroid treatment in the COVID-19 (32). 

The use of systemic steroids in asthma attacks (most-
ly triggered by viral infections) is a treatment method 
commonly found in classic guidelines. Today, the 
relation between the COVID-19 and asthma attacks 
has not been clarified yet. The Global Initiative for 
Asthma (GINA) encourages the use of oral steroids 
for mild attacks during the pandemic, as it decreases 
the rate of hospitalizations (24). Canadian Society 
suggests the use of systemic steroids in asthma 
attacks, whether they are COVID-19 related or not 
(26). Protecting the patients against asthma attacks is 
essential during this period. Elevating the inhaler 
steroid dose of the patients may prevent them from 
having an attack (24,27). Giving patients a written 
action plan and following up via remote telemedi-
cine are suitable approaches during this period 
(24,27).

Levin et al. have reported acute asthma management 
protocol for clinicians during the COVID-19 pan-
demic (33). They suggest that high dose MDI and 
rapid initiation of systemic corticosteroids could 
prevent the worsening of asthma attacks.
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Biological Treatments

Recent guidelines suggest continuing the use of bio-
logical agents during the pandemic period. There is 
no evidence indicating that biological agents sup-
press the immune response to a viral infection. It is 
known that these treatments used in severe cases of 
asthma reduce asthma attacks (24-27). It was shown 
in a randomized controlled study conducted in chil-
dren between the ages of 9 and 17, who had allergic 
asthma, that omalizumab lowered the viral shedding 
and the duration of rhinovirus, the most commonly 
identified virus in asthma attacks (34).

FDA has approved omalizumab for short term home 
administration during the COVID-19 pandemic (35). 
In different countries, their national guidelines 
encourage the use of biological treatments as home-
based administration during a pandemic (25,35-37).

Clinical trials conducted with omalizumab, mepoli-
zumab, reslizumab, benralizumab, and dupilumab, 
showed that these drugs did not increase the risk of 
getting a viral infection, but reduced asthma exacer-
bations (38-42). In the light of current information, 
we should continue these treatments in patients with 
severe asthma during the pandemic.

The challenge is to decide whether these drugs 
should be continued under a COVID-19 therapy. 
Randomized controlled trials involving treatments 
against the COVID-19 have focused on the use of 
hydroxychloroquine, chloroquine, azithromycin, 
antivirals, and immune or recovery plasma, as well 
as anti-IL-6. These drugs can be compatible with bio-
logics in severe asthma; however, there is no avail-
able data yet. The decision of postponing a biologic 
agent until a patient recovers or maintaining it should 
be based on a case-by-case evaluation supported by 
a multidisciplinary council (43).

Conclusion

Keeping asthma under control during the pandemic 
is the best protection against COVID-19. Medicines 
used in the treatment of asthma such as inhaler ste-
roids (either alone or combined) and biological 
agents, should be continued. Guidelines and experts 
have expressed their opinions in this direction. 
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