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ABSTRACT

Objective: The outbreak of SARS-CoV-2 disease (COVID-19) emerged in 2019, and ultimately spread worldwide, being defined as a 
pandemic by the World Health Organization on March 11, 2020. The respiratory disease related to COVID-19 can range from being 
asymptomatic to presenting as devastating ARDS and death. The elderly and individuals with comorbidities and immunocompromised 
states are at a higher risk. Asthma is an inflammatory spasm of the airways with ACE2 overexpression at the alveolar level. ACE2 and 
TMPRSS2 expression mediate SARS-CoV-2 infection of host lung cells and hence might increase disease susceptibility in asthmatics. 

Materials and Methods: A literature review was done by searching the databases of Pubmed, WHO, clinicaltrials.gov, and Google 
Scholar, using the keywords of -COVID-19, SARS-CoV-2, coronavirus, asthma, and their combinations, following the timeline of 
December 2019 to August 10, 2020. We included patients with asthma diagnosed with COVID-19 while excluding non-COVID-19 
patients, pregnant patients, and patients with other diseases or comorbidities. Primary outcomes included mortality and ICU admissions 
of both groups. Based on the available data, we conducted a meta-analysis via RevMan 5.4 using a random-effects model and 95% 
confidence intervals.  

Results: Patients with and without asthma were compared for risk outcomes of mortality. For the 755 COVID-19 patients with asthma 
and 4969 non-asthmatic COVID-19 patients, we found that the risk of mortality would increase by 9% in the asthmatic group (RR=1.09, 
CI= 0.58 to 2.03, I2=72%). There was an increased proportion of ICU admissions among the asthmatic group (RR=1.39, CI = 0.80 to 
2.42). There was high heterogeneity among the studies (I² = 79%). Medications such as corticosteroids improve the mortality and ICU 
admission rates. 

Conclusion: Our results indicate that the number of COVID-19 cases in patients with asthma has been lower than those of the non-
asthmatic group. COVID-19 patients with asthma were at increased risk of mortality and ICU admission due to underlying factors or 
predisposition. Finally, corticosteroids are considered safe and may confer protection against the severity of COVID-19 infection. 

Keywords: Covid-19, asthma, corticosteroids, mortality, intensive care.

INTRODUCTION

The novel coronavirus was declared a public health 
emergency of international concern by the World Health 
Organization (WHO) on 30 January 2020, and a pandemic 

on 11 March 2020 (1). As of October 19, 2020, there have 
been 39.8 million confirmed cases of COVID-19, with 27.4 
million recoveries and  1.11 million deaths,  reported to 
the WHO. There are currently no preventative treatments 
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databases including grey literature sources: PubMed, 
Science Direct, WHO-COVID-19 database, Clinicaltrials.
gov, and Google Scholar. Any disagreements were resolved 
through active discussion. Boolean logic was employed 
using the following keywords: COVID-19 and/or SARS-
CoV-2 and/or Coronavirus and/or Asthma. There were no 
language restrictions. We included asthmatic patients of all 
age groups diagnosed with COVID-19, and observational 
studies were located. We excluded  non-COVID-19 and 
pregnant patients. The reference lists of included studies 
were assessed (umbrella method) for retrieved articles. The 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) guidelines were used for the 
review (Figure 1). We tabulated the data using a shared 
spreadsheet. Duplicates were removed using the software 
Endnote X9. Our review included studies from countries 
across LMICs and HICs. The search was rerun on October 
1, 2020 before the final analysis. 

URL to the Search Strategy

#1 COVID-19 and/or SARS-CoV-2 and/or Coronavirus 
and/or Asthma

#2 COVID-19 and Asthma 
#1 and #2

Data Screening and Eligibility

The final review articles fulfilled the following criteria:

or vaccines for COVID-19. Individuals with moderate 
to severe asthma may have higher risks of contracting 
the virus, affecting the throat, nose, and lungs, causing 
an asthmatic attack, and leading to acute respiratory 
disease and pneumonia (2). SARS-CoV-2 is RNA virus 
and is believed to mainly affect the respiratory tract. 
The respiratory disease related to COVID-19 can range 
from being asymptomatic to presenting as devastating 
ARDS and ultimately death. Complications related to the 
cardiovascular, neurological, and dermatological systems 
other than the respiratory tract have been noted (3). 
Various clinical trials of remdesivir, convalescent plasma, 
corticosteroids, and tocilizumab are currently being 
conducted in the search of treatment. 

Asthma is an inflammatory spasm of the airways 
with ACE2 overexpression at the alveolar level leading 
to dyspnea, paroxysmal wheezing, and coughing due to 
airway constriction (4). ACE2 and TMPRSS2 expression 
mediate SARS-CoV-2 infection of host lung cells and 
hence might increase disease susceptibility in asthmatics 
(5). While the research focuses on finding a treatment 
option and developing a vaccine for the disease, we have 
yet to understand the natural history of COVID-19 
in its entirety. Various gaps lie in the outcomes of 
COVID-19, particularly in relation to pre-existing 
chronic conditions like asthma, COPD, diabetes mellitus, 
and hypertension.  About 235 million people suffer from 
asthma worldwide (6). Various triggers of asthma have 
been identified, including pollen, dust, sawdust and pet 
fur. Other viruses have also been shown to have a role 
in asthma, such as the respiratory syncytial virus (RSV) 
(7). A study found that the two most common triggers to 
asthma symptoms were non-adherence to treatment and 
upper respiratory tract infection (8). While the Centers for 
Disease Control and Prevention  (CDC) states that patients 
who have moderate-severe asthma may be at a greater risk 
of severe coronavirus disease, there is limited published 
data to support this statement at the time (9). Our study 
aims to determine ICU admission status and mortality 
afflictions of COVID-19 patients with asthma.

METHODS

Search Method and Strategy

Six early to mid-level researchers conducted data 
extraction of studies published from December 2019 
through 10th August 2020 by searching the following Figure 1. PRISMA flowchart.
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Ethical Approval and Funding

This study did not require ethical approval as data was 
obtained from already available databases, and patients 
were not directly involved. No funding was obtained for 
this review.

RESULTS

Title and abstract search led to the retrieval of 167 
studies. Post-duplicate removal, a total of 130 studies were 
screened, with 63 full-text articles assessed for eligibility. 
Overall, 14 studies were included in the qualitative analysis 
and 5 studies were added to the quantitative analysis. The 
characteristics of the included studies are listed in Table I. 
We did not assess for publication biases, because less than 
10 studies were present in the meta-analyses. 

ICU Admission Status for Asthmatic and Non-
Asthmatic Groups

Patients with and without asthma were compared for 
risk outcomes of mortality. For the 463 COVID-19 patients 
with asthma and 3207 non-asthmatic COVID-19 patients, 
we found that the ICU admission would increase by 39% 
in the asthmatic group (RR=1.39, CI = 0.80 to 2.42) (Figure 
2). There was high heterogeneity among the studies (I² = 
79%). 

Mortality Among Asthmatic and Non-Asthmatic 
Groups

Mortality data was reported by 5 studies. A meta-
analysis from 755 asthmatic patients and 4969 patients 
was conducted. We found an increased effect size of 
mortality among the asthmatic group (RR=1.09, CI= 0.58 
to 2.03, I2=72%) (Figure 3). While our results are limited 
due to the lack of conclusive studies assessing mortality 

1. Reported COVID-19 in patients of asthma. 

2. Full text, peer-reviewed articles (case series, cohorts 
and observational studies)

3. Articles in English.

Articles that did not have patient data, studies limited 
to pregnant patients, and those limited to specific co-
morbidities and organ dysfunctions were excluded to 
avoid selection bias. In doing so, we had 23 articles for the 
final review (Table I and Figure 1). Selected articles were 
independently reviewed by two authors. All disagreements 
were resolved with a discussion between the two authors, 
or with input from a third independent reviewer and 
mutually agreed upon by the authors.

Data Analysis 

Statistical analyses were conducted using Review 
Manager 5.4. Quantitative analysis for dichotomous 
values was employed by using common measures of effect 
including Relative Risks (RRs). Confidence intervals (95%) 
and P-values were also enlisted. To assess the heterogeneity 
between the studies, the I2 index was used. Data is visually 
presented using forest plots. Since less than 10 studies were 
present for one variable, we did not use funnel plots to 
assess for publication bias.

Risk of Bias Assessment

The risk of bias assessments was performed at the 
outcome measurement level during data collection. 
Assessment of all included Cohort studies was done 
using the Newcastle Ottawa scale. A tool published by the 
Duke University and McMaster Evidence-based Practice 
Workshops and Guide to the Medical Literature was used 
for systematic reviews and Meta-analysis.

Figure 2. Forrest Plot of the ICU admission in the asthmatic group versus the non-asthmatic group.
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nebulizers whenever possible to avoid aerosolizing the 
virus and enhancing the spread of the disease. The current 
and long-term effects of COVID-19 in asthmatic patients 
are likely to be have high priority in future research (15).

Our study finds that the risk of mortality was increased 
by 9% in asthmatic patients with COVID-19 as compared 
to non-asthmatic patients with COVID-19. In their study, 
Buenier et al. found that negative outcomes were linked 
to patients with underlying comorbidities, namely obesity 
(36%), hypertension (27%), and diabetes (19%) (16). 
Additionally, Lovinsky-Desir et al. reported limited deaths 
among asthmatic patients younger than 40 years, further 
suggesting that patients aged 65 are at risk of more severe 
disease (17). Chhiba et al. reported that COVID-19 related 
inflammatory markers such as C-reactive protein (CRP), 
Lactate dehydrogenase (LDH) and Ferritin were lower 
in patients with asthma as compared to patients without 
asthma (18). The study suggested that the decreased 
inflammatory burden seen in asthmatic patients with 
COVID-19 may be due to the immunomodulation related 
to asthma or the dampening effects of asthma treatment 
using inhaled corticosteroids on the inflammation in 
COVID-19 patients (18). Our study reported a 39% higher 
likelihood of ICU admission among asthmatic patients with 
COVID-19 as compared to non-asthmatic patients. On the 
contrary, Antonicelli et al. did not find an increased rate 
of ICU admission in asthmatic patients with COVID-19. 
Asthmatic patients with COVID-19 may present with 
prolonged intubation time, warranting further assessment 
of risk outcomes (19). 

Our review has limitations due to the limited sources of 
data reporting outcomes in asthmatic versus non-asthmatic 
patients. The number of patients with asthma is fewer 

outcomes in asthmatic patients, we found that there was a 
9% higher risk of death in the group. Medications such as 
corticosteroids may reduce mortality and ICU admission 
rates.

Quality Assessment

The assessment of the included studies in the 
qualitative and quantitative analyses was conducted using 
the Newcastle Ottawa scale (10). In doing so, 10 (71.4%) 
studies were found to be of good quality, and 4 (28.6%) 
studies were found to be of fair quality.

DISCUSSION

While any respiratory virus may cause an asthmatic 
attack, the outcomes of COVID-19 infection in asthmatic 
patients are unclear due to underreported data. Current 
literature suggests that asthma may not be a strong risk 
factor for acquiring coronavirus disease 2019, but poorly 
controlled asthma may lead to a complicated disease course 
for patients with COVID-19 (11,12). Expert groups ideate 
that every effort ought to be made to avoid exposure to the 
SARS-CoV-2 virus using personal protective equipment, 
and regular medications including oral glucocorticoids, 
inhaled glucocorticoids, and biological agents such as 
mepolizumab and omalizumab that are necessary  to 
control asthmatic symptoms should be continued (13,14).  
CDC identify that persons with asthma, particularly those 
aged 65 or above, are an at-risk group for severe COVID-19 
illness necessitating good asthma control to minimize 
the risk of exacerbation. Asthmatic patients taking long-
term oral glucocorticoids must continue the medication 
to avoid life-threatening complications. For patients with 
COVID-19 infection across all age groups, inhaled asthma 
medications must be given via inhalers as opposed to 

Figure 3. Forrest Plot of mortality rates in the asthmatic group versus the non-asthmatic group.
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8.  Mairiang D, Kotruchin P, Phuob K. Triggers and risks factor 
for admission in patients with asthma exacerbation: A study 
from an emergency room registration database in a Tertiary 
Hospital in Northeastern Thailand. Srinagarind Med J 
2020;35(4):410-7. 

9.  American Academy of Allergy A& I. COVID-19 and Asth-
ma: What Patients Need to Know [Internet], 2020. Available 
from: https://www.aaaai.org/conditions-and-treatments/li-
brary/asthma-library/covid-asthma.

10.  Stang A. Critical evaluation of the Newcastle-Ottawa scale 
for the assessment of the quality of nonrandomized studies 
in meta-analyses. Eur J Epidemiol 2010;25(9):603-5. 

11.  Mahdavinia M, Foster KJ, Jauregui E, Moore D, Adnan 
D, Andy-Nweye AB, et al. Asthma prolongs intubation in 
COVID-19. J Allergy Clin Immunol Pract 2020;8(7):2388-
91.

12.  Lupia T, Scabini S, Mornese Pinna S, Di Perri G, De Rosa FG, 
Corcione S. 2019 novel coronavirus (2019-nCoV) outbreak: 
A new challenge. J Glob Antimicrob Resist 2020;21:22-7.

13.  Global Initiative for Asthma. Global Strategy For Asthma 
Management And Prevention, 2020. Available from: www.
ginasthma.org  

14.  Sarfraz A, Sarfraz Z, Anwer A, Sarfraz M, Siddiq J. Availability, 
satisfaction and use of personal protective equipment among 
healthcare workers: A cross-sectional assessment of low- 
and middle-income countries. J Occup Environ Med 2020; 
62(11):e657-e64.

15.  Philip KE, Lonergan B, Cumella A, Farrington-Douglas J, 
Laffan M, Hopkinson NS. COVID-19 related concerns of 
people with long-term respiratory conditions: A qualitative 
study. BMC Pulmonary Medicine 2020;20(1):1-10.

16.  Beurnier A, Jutant E-M, Jevnikar M, Boucly A, Pichon J, Preda 
M, et al. Characteristics and outcomes of asthmatic patients 
with COVID-19 pneumonia who require hospitalisation. Eur 
Respir J 2020;56(5):2001875.

17.  Lovinsky-Desir S, Deshpande DR, De A, Murray L, Stingone 
JA, Chan A, et al. Asthma among hospitalized patients with 
COVID-19 and related outcomes. J Allergy Clin Immunol 
2020;146(5):1027–34.e4.

18.  Chhiba KD, Patel GB, Vu THT, Chen MM, Guo A, Kudlaty 
E, et al. Prevalence and characterization of asthma in 
hospitalized and nonhospitalized patients with COVID-19. 
J Allergy Clin Immunol 2020;146(2):307-14.e4. 

19.  Antonicelli L, Tontini C, Manzotti G, Ronchi L, Vaghi A, 
Bini F, et al. Severe asthma in adults does not significantly 
affect the outcome of COVID-19 disease: Results from the 
Italian Severe Asthma Registry. Allergy 2020 (Online ahead 
of print).

20.  Lee J Yeon, Hong SW, Hyun M, Park JS, Lee JH, Suh YS, et 
al. Epidemiological and clinical characteristics of coronavirus 
disease 2019 in Daegu, South Korea. Int J Infect Dis 
2020;98:462-6. 

than those without asthma in our quantitative analysis. 
While the gold standard for meta-analyses is randomized 
controlled trials, the data for our review is sourced from 
cohort studies only. There is a confounding variable of 
pre-existing medications including corticosteroids which 
may influence the outcomes post-treatment for COVID-19 
infections. While not all studies reported pre-admission 
prescriptions of patients, our review quantitatively analyzed 
mortality data and ICU admissions and performed a 
descriptive qualitative analysis.

In conclusion, our results indicate that the number of 
COVID-19 cases in patients with asthma has been lower 
than those of the non-asthmatic group. COVID-19 patients 
with asthma were at increased risk of mortality and ICU 
admission due to underlying factors or predisposition. 
Corticosteroids were considered safe and may confer 
protection against the severity of COVID-19 infection. A 
high prevalence of comorbidities is associated with severe 
COVID-19 infections, whereas asthma was associated 
with an increased risk of COVID-19 ICU admission. 
Healthcare communities ought to prioritize at-risk groups 
including the elderly, patients with comorbidities (asthma, 
COPD, diabetes mellitus, and hypertension), and under-
represented ethnic-racial groups as they are at a greater 
risk of contracting disease. Large multicenter studies are 
required to understand the association of asthma with 
COVID-19 and the long term outcomes.
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