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Abstract

The purpose of this systematic review and meta-analysis was
to explore the literature and collate data comparing the mor-
tality of coronavirus disease 2019 (COVID-19) patients with
and without asthma. The databases PubMed, Scopus, Em-
base, Google Scholar, and medRxiv.org were searched for
studies comparing the clinical outcomes of asthmatic pa-
tients with those of nonasthmatic patients diagnosed with
COVID-19. Mortality data were summarized using the Man-
tel-Haenszel OR with 95% Cl in a random-effects model. Five
retrospective studies met the inclusion criteria. A meta-anal-
ysis of data from 744 asthmatic patients and 8,151 nonasth-
matic patients indicated that the presence of asthma had no
significant effect on mortality (OR = 0.96; 95% Cl 0.70-1.30;
I? = 0%; p = 0.79). Results were stable in a sensitivity analysis.
A descriptive analysis of other clinical outcomes indicated
no difference in the duration of hospitalization and the risk
of intensive care unit (ICU) transfer between asthmatic and
nonasthmatic patients. To conclude, preliminary data indi-

cates that asthma as a comorbidity may not increase the
mortality of COVID-19. Data on the influence of asthma on
the risk of hospitalization, the duration of hospitalization,
the requirement of ICU admission, and disease severity is still
too limited to draw any strong conclusions. Further studies
with a larger sample size are required to establish strong ev-
idence. © 2020 S. Karger AG, Basel

Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) causing the coronavirus disease 2019
(COVID-19) was first detected in December 2019. Since
then, COVID-19 has rapidly infected patients in several
countries worldwide, leading to an immense strain on
healthcare systems [1]. Patients with this disease com-
monly present with symptoms like fever, fatigue, dry
cough, sore throat, and difficulty breathing [2]. A number
of patients may also develop lymphopenia and pneumo-
nia with characteristic findings on chest computed to-
mography (CT) [3]. Several clinical studies have identi-
fied comorbidities like hypertension, diabetes mellitus,
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chronic obstructive pulmonary disease, cardiovascular
disease, and obesity as risk factors for worsening of out-
comes with COVID-19 [4, 5]. Nevertheless, with increas-
ing cases and reporting of clinical data, the knowledge of
the disease is continuously evolving.

Asthma is a common pulmonary disease, affecting
around 8-9% of the population of the USA [6]. It is well
known that viral infections can lead to exacerbation of
asthma [7]; however, it is still unclear whether asthma
leads to an increased susceptibility to COVID-19 or dete-
rioration of clinical outcomes [8]. In one of the earliest
studies in 140 Chinese patients, Zhang et al. [9] reported
that allergic diseases and asthma are not risk factors for
the development of COVID-19 infection. However, the
US Centers for Disease Control and Prevention (CDC)
has advised that moderately to severely asthmatic patients
may have a higher risk of COVID-19, although there is
no current evidence to support that statement [10].

Since SARS-CoV-2 predominantly affects the lungs,
there is a need to understand whether chronic respiratory
diseases like asthma increase the mortality of COVID-19
patients. Therefore, the purpose of this systematic review
and meta-analysis is to explore the literature and collate
data comparing the mortality of COVID-19 patients with
and without asthma.

2 Int Arch Allergy Immunol
DOI: 10.1159/000510953

Materials and Methods

Inclusion Criteria

The protocol was not registered. Both peer-reviewed studies
and non-peer-reviewed studies were to be included. For inclusion
in this review, studies were to compare the clinical outcomes of
asthmatic patients with those of nonasthmatic patients diagnosed
with COVID-19 by RT-PCR. No restriction was placed on the
study type. We excluded: (1) studies not dividing the cohort in-
to asthmatics and nonasthmatics; (2) studies not reporting clini-
cal outcomes; (3) studies with fewer than 10 patients in the asth-
matic group; (4) case series, case reports, and review articles; and
(5) non-English language studies. In the case of studies with over-
lapping data, the study reporting the largest data set was included.

Search Strategy

We performed an electronic search in the databases PubMed,
Scopus, Embase, and Google Scholar for peer-reviewed articles.
The database of MedRxiv.org was searched for any preprints meet-
ing the inclusion criteria. The last search was performed on June
15, 2020. Two independent reviewers carried out the database
search using the following keywords in various combinations:
“COVID-19,” “Coronavirus,” “COVID,” “SARS-CoV-2,” and
“asthma.” After selection of the studies, a manual check of the bib-
liography of all of the included studies was performed to check for
any missed studies. Search records were first screened by their ti-
tlesand abstracts by 2 different reviewers. After the abstract screen-
ing, the full texts of relevant articles were extracted and assessed in
detail based on the inclusion criteria. Any disagreements during
this study were resolved by discussion and mutual consensus.
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Fig. 2. Forest plot of mortality with COVID-19 with and without asthma [13-15, 17]. IV, instrumental variable.

Data Extraction and Quality of the Included Studies

A data abstraction form was used to extract the following de-
tails: authors, publication year, study type, country of origin, de-
mographic data, comorbidities and smoking, history of corticoste-
roid use, number of patients hospitalized, requirement of intuba-
tion, and study outcomes. The primary outcome of interest was to
compare the mortality of COVID-19 patients with asthma versus
nonasthmatics. All other outcomes reported by the included stud-
ies were analyzed descriptively. For assessing the risk of bias, the
risk of a bias assessment tool for nonrandomized studies (Ro-
BANS) was used [11]. Studies were graded for each domain as hav-
ing a low, high, or unclear risk of bias.

Statistical Analysis

The software Review Manager (RevMan, version 5.3; Nordic
Cochrane Centre [Cochrane Collaboration], Copenhagen, Den-
mark; 2014) was used for the meta-analysis. Mortality data were
summarized using the Mantel-Haenszel OR with 95% Cl in a ran-
dom-effects model. When the OR was reported in the included
study, the data was directly collected; otherwise, the OR was calcu-
lated using the meta-analysis software itself by entering the num-
ber of deaths and the sample size. Heterogeneity was calculated
using the I? statistic. I” values of 25-50% represented a low hetero-
geneity, values of 50-75% represented a medium heterogeneity,
and values >75% represented substantial heterogeneity. A sensitiv-
ity analysis was conducted to assess the influence of each study on
the overall estimate by excluding one study at a time. Publication
bias was assessed by visual inspection of funnel plots only if >10
studies were included in the analysis.

Results

The PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-analyses) [12] flow chart of this
review is presented in Figure 1. A total of 324 unique re-
cords were identified. After a full-text analysis, a total of
5 studies met the inclusion criteria [13-17]. The charac-
teristics of the studies included in this review are present-
ed in Table 1. All 5 were published after peer review and
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no preprints were included in this study. The author’s
judgment of the risk of bias in the included studies is pre-
sented in online supplementary Table 1 (see www.karger.
com/doi/10.1159//000510953 for all online suppl. mate-
rial). Three studies reported data from the USA [14, 15,
17], 1 reported data from Spain [13], and the other re-
ported data from France [16]. A total of 767 asthmatic
patients were compared with 8,234 nonasthmatic pa-
tients in the included studies. None of the studies report-
ed statistically significant differences in the age of the
study cohorts. Three reported data on other comorbidi-
ties; among those, Chhiba et al. [14] reported a signifi-
cantly higher number of comorbidities in the asthmatic
group. The same study also reported a higher number of
patients with obesity and current smokers in the asth-
matic cohort. In 2 studies [13, 16], all patients in both
groups were hospitalized, while in another 2 [14, 17] both
hospitalized and nonhospitalized patients were included
in the study groups. Three studies [13, 16, 17] reported
data on the number of intubated patients, with none re-
porting significant differences between the study groups.
The use of corticosteroids in the asthma group varied
from 4.34 to 45.45%.

Outcomes

Mortality data was reported by 4 studies [13-15, 17].
A meta-analysis of data from 744 asthmatic patients
and 8,151 nonasthmatic patients indicated that pres-
ence of asthma had no significant effect on mortality
(OR = 0.96; 95% CI 0.70-1.30; I2 = 0%; p = 0.79) (Fig. 2).
The results of the sensitivity analysis are presented in
Table 2. There was no change in the significance of the
results after the singular exclusion of the included stud-
ies.

The details of other outcomes reported by the studies
are presented in Table 3. Three studies [13, 16, 17] as-
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Table 2. Sensitivity analysis
Excluded study

Effect size

Barroso et al. [13]
Chhiba et al. [14]

Lieberman-Cribbin et al. [15]
Mahdavinia et al. [17]

OR = 0.94; 95% CI 0.67-1.34; I> = 6%; p = 0.74
OR = 1.01; 95% CI 0.72-1.42; I = 0%; p = 0.95
OR = 1.10; 95% CI 0.52-2.34; I = 18%; p = 0.79
OR =0.92; 95% CI 0.67-1.26; I = 0%; p = 0.59

Table 3. Other outcomes assessed by the included studies

Study Outcomes other than mortality

Barroso et al. [13]

1. Duration of hospitalization: with asthma, 9.72+8.14 days; without asthma, 10.9+9.67 days; no statistical

significant difference between the 2 groups
2. Transfer to the ICU: with asthma, 2 (18.18%); without asthma, 30 (16.85%); no statistical significant

difference between the 2 groups

Chhiba et al. [14]
of hospitalization

1. Risk of hospitalization: RR = 0.96; 95%CI 0.77-1.19; asthma was not associated with an increased risk

Grandbastein et al. [16]
hospital stay

1. Prolonged hospital stay: OR = 1.614; 95% CI 0.58-4.58; asthma was not associated with a prolonged

2. Transfer to the ICU: OR = 1.06; 95% CI 0.27-3.52; asthma was not associated with a higher risk of

transfer to the ICU

Mahdavinia et al. [17]

1. Duration of hospitalization: with asthma, 8.36+6.02 days; without asthma, 7.81+5.18 days; no statisti-

cally significant difference was found between the 2 groups

2. Duration of intubation: with asthma, 10.17+6.91 days; without asthma, 5.29+5.98 days; significantly
prolonged duration of intubation in asthmatics

3. ARDS: with asthma, 21 (8.9%); without asthma, 65 (9.5%); no statistical significant difference between

the 2 groups

ARDS, acute respiratory distress syndrome.

sessed the duration of hospitalization between the 2
groups, with none reporting a prolonged hospital stay
with asthma. Data on the risk of intensive care unit (ICU)
transfer was reported by 2 studies [13, 16] and neither of
them found any significant difference between asthmat-
ics and nonasthmatics. Mahdavinia et al. [17] studied the
risk of acute respiratory distress syndrome in both co-
horts and reported no statistically significant difference;
however, they found a significantly prolonged duration
of intubation in asthmatics. Chhiba et al. [14] reported no
difference in the risk of hospitalization between asthmat-
ics and nonasthmatics.

Discussion
Based on analysis of data from a limited number of

studies, our results indicate that asthma may not increase
the mortality of patients with COVID-19. A descriptive

Asthma with COVID-19

analysis of further limited evidence suggests that asthma
as a comorbidity may not have a major role in prolonga-
tion of the hospital stay or an increase in the risk of ICU
transfer.

The rising number of COVID-19 cases has over-
whelmed the healthcare setups worldwide, and the focus
is now gradually shifting to contain the number of deaths
due to the disease. Reports from several countries have
indicated that the presence of a comorbidity significantly
increases the number of deaths in patients with COV-
ID-19 [18-20]. Kim et al. [18], in their study of 2,491 CO-
VID-19 patients, reported that patients with 3 or more
underlying conditions had a 1.3 times higher risk of ICU
admission and a 1.8 times higher risk of in-hospital mor-
tality. Comorbidities like hypertension, diabetes mellitus,
chronic obstructive pulmonary disease, malignancy, obe-
sity, immunosuppression, and renal disease have been
found to increase the risk of mortality in patients with
COVID-19 [18, 19]. In this context, the role of asthma in

Int Arch Allergy Immunol 5
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influencing COVID-19-related outcomes is, however,
unclear.

Upon systematic examination of the literature, we
found only 5 studies carrying out a head-on comparison
of outcomes in asthmatics versus nonasthmatics. A
pooled analysis of data indicated that the presence of
asthma did not significantly increase the odds of death as
compared to patients without asthma. The finding of our
meta-analysis was stable on sensitivity analysis, with no
change in the significance of exclusion of any of the in-
cluded studies. A detailed analysis of the forest plot indi-
cates that none of the included studies reported any sta-
tistically significant difference between the 2 groups.
While interpreting the results of the pooled analysis, it is
important to examine the presence of other factors influ-
encing mortality. In addition to underlying medical con-
ditions, an older age has been strongly associated with an
increased risk of hospitalization, ICU transfer, and death
in patients with COVID-19 [18, 21]. Of the 5 studies in
this review, none reported any statistically significant dif-
ference in the age of the 2 cohorts; however, in the study
of Chhiba et al. [14], asthmatic patients had a significant-
ly higher prevalence of other comorbidities as compared
to nonasthmatics. Despite this difference, they reported
no difference in mortality between the 2 groups. The re-
sults of our analysis are in contrast with recently pub-
lished data from NHS England [22]. In a report of 5,683
COVID-19-linked deaths, the authors reported a higher
probability of death in asthmatics with (HR = 1.25; 95%
CI 1.08-1.44) and without corticosteroid use (HR = 1.11;
95% CI 1.02-1.20). It is important to note that the lower
end of the 95% CI was just above 1 in their study, indicat-
ing a small difference between asthmatics and nonasth-
matics [22]. The investigators did not divide the study
cohort based on the presence of asthma, and hence the
data was not included in this review.

Details of other outcomes like the length of hospital
stay, the risk of ICU transfer, the duration of intubation,
etc., were not uniformly reported by the included studies.
Of the limited data available, statistically significant re-
sults were reported only by Mahdavinia et al. [17] for the
duration of intubation, which was increased in asthmat-
ics. Data from previous SARS epidemics have produced
contrasting results in terms of the influence of asthma on
the outcomes of such respiratory infections. Studies on
the 2003 SARS epidemic have reported that asthmatics
had a reduced susceptibility to the coronavirus with a
good overall prognosis [23]. On the other hand, data from
the 2009 HIN1 pandemic indicates that asthma was as-
sociated with more severe disease and an increased need
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for invasive ventilation [24]. Few studies not included in
this review have assessed the influence of asthma and dis-
ease severity. Zhu etal. [25], in an analysis of 641 COVID-
19-positive patients, reported an increased disease sever-
ity in asthmatics (OR = 1.39; 95% CI 1.13-1.71). Simi-
larly, Mendy et al. [26], in a report of 689 patients, found
higher odds of disease severity (OR = 3.11; 95% CI 1.67-
5.80) in asthmatics versus nonasthmatics. Baseline data
of patients with and without asthma was, however, not
available from these studies.

Our review has some limitations. Foremost, data was
sourced only from a limited number of studies in this re-
view. Furthermore, the total number of asthmatics in the
2 studies was less than 25. Secondly, our analysis repre-
sents pooled data from retrospective studies, which limits
our conclusions to associations rather than causal infer-
ences. Thirdly, asthma was self-reported in all studies. It
is possible that asthma may not have been adequately re-
corded in the medical charts of all of the patients. Also,
the included sample did not represent the entire COV-
ID-19 load of the geographical region. A preference for
testing for severe cases may have eliminated patients with
less severe disease from the analysis. Fourthly, the influ-
ence of confounding variables like asthma severity, use of
corticosteroids, and severity of COVID-19 was not as-
sessed in our analysis. This may have skewed the overall
results. Lastly, not all outcomes were assessed in the in-
cluded studies. This limited our review to analysis of only
mortality data and performance of a descriptive analysis
for others.

Nevertheless, our study presents the first meta-analy-
sis analyzing the influence of asthma on outcomes of CO-
VID-19 patients. Preliminary data indicate that asthma as
a comorbidity may not increase the mortality of COV-
ID-19. Data on the influence of asthma on the risk of hos-
pitalization, the duration of hospitalization, the require-
ment of ICU admission, and disease severity is still too
limited to draw any strong conclusions. Further studies
with a larger sample size are required to establish strong
evidence.
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