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Abstract
Background: Spain has been severely affected by the COVID-19 epidemic, with 195,944 persons 
infected and 20,453 deaths at the time of writing. Older people with respiratory or cardiac 
conditions are most at risk.
Objective: The aim was to compare respiratory symptoms in nursing home residents and 
patients with uncontrolled asthma, who are considered vulnerable to COVID-19.
Methods: We studied 134 nursing home residents and 139 patients with uncontrolled asthma, 
groups vulnerable to COVID-19. Demographic characteristics, clinical manifestations, out-
comes, key laboratory results, and radiological images were collected from medical records. 
COVID-19 infection was detected by polymerase chain reaction (PCR).
Results: Thirteen (9.3%) patients with uncontrolled asthma, all receiving inhaled corticoste-
roids were infected by COVID-19. Eighty (60%) nursing home residents were infected; only 28, 
all of whom had received inhaled corticosteroids, had a good prognosis.
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Introduction

Currently, there are 195,944 persons with COVID-I9 infec-
tion and 20,453 deaths in Spain, which has followed expert 
contingency plans and recommendations and Chinese 
and Korean evidence.1–4 Most allergy/immunology care 
has been postponed and allergy specialists seconded to 
nursing homes and palliative care. The aim was to com-
pare respiratory symptoms in nursing home residents and 
patients with uncontrolled asthma, persons with a high 
risk of COVID-19 infection due to repeated hospitalizations 
after infections.

Methods

We carried out a cross-sectional observational descriptive 
study of COVID-19 infection in uncontrolled asthmatics and 
nursing home residents from the Valladolid Health Area. 
The study period was from February 29 to April 19, 2020. 
All patients with uncontrolled asthma (defined as severe, 
life-threatening attacks or frequent hospitalization, and 
requiring chronic corticosteroid use, according to the 
Spanish Guide to Asthma Management [GEMA 4.4] criteria) 
were recruited from the Rio Hortega University Hospital 
Asthma Unit and attended using a mobile app during the 
pandemic. A convenience sample of residents of nursing 
homes with possible COVID-19 infections was recruited. 
All participants gave signed informed consent and the 
study was approved by the Rio Hortega Research Ethics 
Committee.

Study variables

COVID-19 was diagnosed using PCR (Seegene®). The 
variables collected were sociodemographic (age, sex), 
epidemic (socioeconomic situation, social isolation, cohab-
itation with an infected patient), and clinical (asthma diag-
nosis, comorbidities [obesity, rhinitis, polyposis, NSAID 
intolerance, atopy, diabetes, hypertension, heart disease], 
regular medication) factors. In asthma patients, we also 
collected the Asthma Quality of Life Questionnaire (ACT) (in 
patients aged >12 years) or Asthma Control Questionnaire 
(in patients aged <12 years) and peak expiratory flow mea-
sured using DATOSPIR PEAK-10.

The 139 patients with uncontrolled asthma (122 adults 
and 17 children, 84% sensitized to environmental allergens) 
had previously had prick and IgE tests for aeroallergens and 
foods and component resolved diagnosis in severe cases. 
Therapy included bronchodilators, inhaled or systemic 
corticosteroids, antihistamines, inhaled immunotherapy, 
biological immunomodulators, hydroxychloroquine, azith-
romycin, and antiretrovirals.

Statistical analysis

The t-test was used to compare means for continuous vari-
ables and the Chi-square test to compare proportions. The 
odds ratio of the treatment effects on outcomes was calcu-
lated. The odds ratio expressed in the results was calculated 
as the ratio between the odds of achieving FEV1/CVF > 0.90 
and AQLQ > 24 with inhaled corticosteroids compared with 
usual Covid-19 care. Ratios were adjusted for imbalances 
between the treatment arms in certain key characteristics.

Results

One hundred and thirty-nine patients with uncontrolled 
asthma and 134 nursing home residents completed the 
protocol. The mean age was 35 ± 16.24 years in asthmatics 
and 89.4 ± 75 years in nursing home residents (P < 0·001): 77 
(53%) of asthmatics and 91 (68%) of nursing home residents 
were female (Table 1).

Asthmatic patients

All asthma patients were treated with inhaled corticoste-
roids, 82 at low doses of CI + LABA, 37 at medium doses, 
and 20 at high doses. Thirteen patients were infected by 
COVID-19, but none became uncontrolled. No asthmatic 
patients sensitized to allergens (109, 78.4%) contracted 

Table 1 Summary of clinical data.

Asthmatic 
patients

Nursing 
home 
residents P-value

Number of patients 139 134
Age 35 ± 16.24 89.4 ± 75
Female 77 91
COVID-19 positive 13 80 0.001
Laboratory abnormalities  

and comorbidities
17 18

Inhaled corticosteroids Yes Yes No
Number of patients 139 35 99
Symptom-free 139 28 7 0.0001
Deaths 0 6 29 0.004
Bad prognosis 0 7 28
COVID-19 positive 13 35 0
Sensitization to allergens 109 39 95
Asymptomatic or controlled 139 25 14 0.005
Immunomodulatory therapy 

(12 biological, 40 IIT)
52 0

IIT: Inhalant immunotherapy.

Conclusions: Early treatment with inhaled corticosteroids may be helpful in COVID-19 infec-
tion. Persons with an allergy might have some protective mechanisms against coronavirus.
© 2021 Codon Publications. Published by Codon Publications.



Inhaled corticosteroids can help in coronavirus infection 115

Figure 1 All asthma patients were treated with inhaled corticosteroids, 82 at low doses of CI+LABA, 37 at medium doses, and 20 
at high doses. Thirteen patients were infected with COVID-19, but none became uncontrolled.

COVID-19. Asthmatic patients treated with inhaled cortico-
steroids had significantly better spirometry and subjective 
scores (P = 0.0001). Eight percent of asthmatics received 
immunomodulatory treatment (seven mepolizumab, four 
omalizumab, and one benralizumab) and 40 inhalant immu-
notherapy with allergens. None were infected or became 
uncontrolled during the study period (Figure 1).

Nursing home residents

The same agreed preventive and therapeutic protocols 
were applied in all residences. Of the 134 nursing home 
residents, 80 (60%) were infected by the coronavirus. Of 
these, 43% had previously received inhaled corticosteroids 
(for COPD, respiratory failure, asthma, etc.) and, of these, 
80% were symptom-free, compared with 14% of deaths and 
46% of severe involvement in patients not treated with 
inhaled corticosteroids (P < 0.004). The two groups (35 
with corticosteroids and 44 without) were comparable and 
homogeneous in terms of age and comorbidities (Figure 2). 
Thirty-nine nursing home residents had a previous allergy, 
of whom 25 were asymptomatic or had a good prognosis 
(P < 0.005). Non-allergic patients had a worse prognosis and 
there were 29 deaths.

There was a significant difference in COVID-19 infec-
tions between asthma patients treated with inhaled 

corticosteroids and nursing home residents not treated 
with inhaled corticosteroids (P = 0.0001).

Table 1 summarizes all the results.

Discussion

Our results show asthmatic patients did not have asthma 
relapses, despite high pollen levels during the study 
period, especially the London plane (400/mm3) and grasses 
(21/mm3). This may be due to home confinement measures 
imposed after the state of alarm was declared on March 
14, although some patients had allergies to indoor aller-
gens. Patients were advised not to cease inhaled cortico-
steroids, which might have led to destabilization.

In the two study groups, prior allergic sensitization 
was associated with a favorable prognosis. A possible 
explanation is that COVID-19 might induce a Th2 immune 
response, as occurs during respiratory syncytial virus infec-
tion and coronavirus gastroenteritis, where systemic and 
local immune responses switched from Th1 to a Th2-based 
response,5 the same route used by parasites, which may 
generate competition for allergic patients or induce a viral 
defense in areas where parasitosis is endemic.

Studies show that patients with common allergic dis-
eases do not develop severe disease.6,7 Allergic disease, 
asthma, and COPD are not risk factors for SARS-CoV-2 
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infection but, in our patients, older age, greater comor-
bidity, and worse analytical results were associated with 
severity. COVID-19 manifests as an inflammatory syndrome 
due to cytokine release or hypersensitivity pneumonitis,8 
and therefore, corticosteroids may be the best treat-
ment. Inhaled corticosteroids administered at the onset 
of viral infection might block the inflammatory response 
and hypersensitivity. Like other studies, we suggest that 
in patients with severe COVID-19, early, short-term, low-
dose methylprednisolone was beneficial (93.9% of patients 
treated with low-dose inhaled corticosteroids were not 
infected by COVID-19) and, likewise, did not delay SARS-
CoV-2 RNA clearance and influence IgG antibody produc-
tion.9 The WHO indicated that parenteral corticosteroid 
therapy (hydrocortisone 100 mg IV) showed no benefits in 
the SARS and MERS epidemics, but it was applied parenter-
ally at advanced disease stages.1 We suggest that inhaled 
corticosteroids might exert a targeted effect on the lungs 
without risk of increased viral infection.10
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