
Supplementary Table 1. Search strategy for burden of illness SLR 

Search 
conducted 

August 6, 2021 

Databases 
searched 

EBM Reviews - Cochrane Database of Systematic Reviews 2005 to August 4, 2021, Database 

Field Guide EBM Reviews - ACP Journal Club 1991 to July 2021, Database Field Guide EBM 

Reviews - Database of Abstracts of Reviews of Effects 1st Quarter 2016, Database Field Guide 

EBM Reviews - Cochrane Clinical Answers July 2021, Database Field Guide EBM Reviews - 

Cochrane Central Register of Controlled Trials July 2021, Database Field Guide EBM Reviews 

- Cochrane Methodology Register 3rd Quarter 2012, Database Field Guide EBM Reviews - 

Health Technology Assessment 4th Quarter 2016, Database Field Guide EBM Reviews - NHS 

Economic Evaluation Database 1st Quarter 2016, Database Field Guide Econlit 1886 to July 

29, 2021, Database Field Guide Embase 1974 to 2021 August 05 , Database Field Guide Ovid 

MEDLINE(R) ALL 1946 to August 05, 2021 
    

Term Hits 

Disease: 
COPD 

Medline 1 exp Pulmonary Disease, Chronic Obstructive/ 212,000 

Embase 2 exp chronic obstructive lung disease/ 212,000 

All 3 (Chronic obstructive pulmonary disease$ or Chronic 
obstructive pulmonary disorder$ or COPD or COAD or 
Chronic Obstructive Airway Disease$ or Chronic Obstructive 
Airway Disorder$ or COLD or Chronic Obstructive Lung 
Disease$ or Chronic Obstructive Lung Disorder$ or Chronic 
Airflow Obstruction$ or chronic airway obstruction$ or chronic 
obstructive bronchitis or chronic obstructive 
bronchopulmonary disease$ or chronic obstructive 
bronchopulmonary disorder$ or chronic obstructive respiratory 
disease$ or chronic obstructive respiratory disorder$ or 
chronic obstructive respiratory track disease$ or chronic 
obstructive respiratory track disorder$).mp,af,tw. 

690,039 

Disease: 
Asthma 

Medline 4 exp Asthma/ or exp Asthma-Chronic Obstructive Pulmonary 
Disease Overlap Syndrome/ or Asthma/ 

416,024 

Embase 5 exp asthma/ or exp asthma-chronic obstructive pulmonary 
disease overlap syndrome/ 

416,024 

All 6 Asthma$.mp,af,tw. 576,234 

Patients with 
COPD or 
asthma 

 
7 or/1-6 1,226,778 

Disease: 
Covid-19 

Medline 8 Coronavirus Infections/ or Coronavirus/ 65,633 

Embase 9 Coronavirus infection/ or Coronavirinae/ 62,527 

All 10 (covid$ or Coronavirus or Corona virus or Corona-virus or 
SARS-CoV-2 or SARSCoV-2 or SARS-CoV2 or SARSCoV2 or 
2019-nCoV or 2019nCoV or WN-CoV or WNCoV or nCoV or 
HCoV-19 or HCoV19 or severe acute respiratory syndrome 
coronavirus 2 or severe acute respiratory syndrome$ or 
SARS).ti,ab. 

366,511 

  
11 or/8-10 375,312 

Patients with 
COPD/Asthma 
and COVID-19 

 
12 7 and 11 9,094 



  
13 limit 12 to yr="2019 -Current" 7,988 

Final selected: 
Relevant 
outcomes in 
patients with 
COPD/asthma 
and COVID-19 

 
14 Deduplicate 5,787 

Abbreviations: COPD, chronic obstructive pulmonary disease; SLR, systematic literature review. 

  



Supplementary Table 2. Search strategy for anti-asthmatic baseline medication SLRCOPD 
&ASTHMA in COVID-19 

Search conducted August 6, 2021 

Databases searched EBM Reviews - Cochrane Database of Systematic Reviews 2005 to August 4, 2021, 
Database Field Guide EBM Reviews - ACP Journal Club 1991 to July 2021, 
Database Field Guide EBM Reviews - Database of Abstracts of Reviews of Effects 
1st Quarter 2016, Database Field Guide EBM Reviews - Cochrane Clinical Answers 
July 2021, Database Field Guide EBM Reviews - Cochrane Central Register of 
Controlled Trials July 2021, Database Field Guide EBM Reviews - Cochrane 
Methodology Register 3rd Quarter 2012, Database Field Guide EBM Reviews - 
Health Technology Assessment 4th Quarter 2016, Database Field Guide EBM 
Reviews - NHS Economic Evaluation Database 1st Quarter 2016, Database Field 
Guide Econlit 1886 to July 29, 2021, Database Field Guide Embase 1974 to 2021 
August 05 , Database Field Guide Ovid MEDLINE(R) ALL 1946 to August 05, 2021    

Term Hits 

Disease: COVID-19 
Patients with Covid-19 

Medline 1 Coronavirus Infections/ or Coronavirus/ 65,633 

Embase 2 Coronavirus infection/ or Coronavirinae/ 62,527 

All 3 (covid$ or Coronavirus or Corona virus or Corona-virus 
or SARS-CoV-2 or SARSCoV-2 or SARS-CoV2 or 
SARSCoV2 or 2019-nCoV or 2019nCoV or WN-CoV or 
WNCoV or nCoV or HCoV-19 or HCoV19 or severe 
acute respiratory syndrome coronavirus 2 or severe 
acute respiratory syndrome$ or SARS).ti,ab. 

366,511 

Patients with COVID-19 
 

4 or/1-3 375,312 

Intervention: Biologics Medline 5 Omalizumab/ 11,331 

Embase 6 benralizumab/ or omalizumab/ or mepolizumab/ or 
reslizumab/ or dupilumab/ or tezepelumab/ 

15,871 

All 7 (benralizumab or omalizumab or mepolizumab or 
reslizumab or dupilumab or tezepelumab or Fasenra$ 
or Xolair$ or Nucala$ or Bosatria$ or Cinqair$ or 
Cinqaero$ or Dupixent$ or MEDI9929 or MEDI 9929 or 
MEDI-9929 or AMG 157 or AMG157 or AMG-
157).mp,af,tw. 

21,516 

Intervention: Inhaled 
corticosteroids 

Medline 8 Adrenal Cortex Hormones/ and Administration, 
Inhalation/ 

8,682 

9 Beclomethasone/ or Budesonide/ or Budesonide, 
Formoterol Fumarate Drug Combination/ or 
Fluticasone/ or Fluticasone-Salmeterol Drug 
Combination/ or Mometasone Furoate/ or 
Triamcinolone/ or Triamcinolone Acetonide/ 

89,621 

Embase 10 (corticosteroid/ or corticosteroid therapy/) and 
inhalational drug administration/ 

4,889 

  
11 beclometasone/ or budesonide/ or flunisolide/ or 

fluticasone propionate/ or fluticasone/ or mometasone 
furoate/ or triamcinolone acetonide/ or triamcinolone/ 

91,147 

 
All 12 (((inhal$ or nebulis$ or nebuliz$ or HFA or MDI or DPI) 

and (corticosteroid$ or cortico steroid$ or cortical 
steroid$ or corticoid$)) or ICS or anti-asthmatic agent$ 
or antiasthmatic agent$ or anti asthmatic 
agent$).mp,af,tw. 

115,885 



  
13 (beclomethasone or budesonide or ciclesonide or 

flunisolid or fluticasone or mometasone or triamcinolone 
or Qvar$ or Beclovent$ or Becloforte$ or Pulmicort$ or 
Symbicort$ or Alvesco$ or Aerobid$ or Aerospan$ or 
Flovent$ or Arnuity$ or Ellipta$ or ArmonAir$ or Advair$ 
or AirDuo$ or WIXELA$ or Breo$ or Trelegy$ or 
Asmanex$ or Azmax$ or Dulera$ or 
Azmacort$).mp,af,tw. 

119,434 

Intervention: 
Interferons 

Medline 14 Interferons/ 105,687 

Embase 15 interferon/ 105,687 

All 16 (Interferon$ of IFN$).mp,af,tw 137,394 
 

17 or/5-16 449,003 

Patients with COPD or 
asthma  18 4 and 17 

4,599 

Limits 
 

19  Limit 18 to yr="2019-Current" 3,593 

Final selected: Relevant 
outcomes in patients 
with COPD/asthma and 
COVID-19 

 
20 Deduplicate 2,803 

 

Abbreviations: COPD, chronic obstructive pulmonary disease; SLR, systematic literature review. 

  



Supplementary Table 3. PICOS for BOI SLR 

  Inclusion Exclusion 

Patient 

population 

• Patients with confirmed COVID-

19 and asthma/ chronic obstructive 

pulmonary disease (COPD) 

• Non-human 

• Patients with other virus types 

Intervention and 

Comparators 

Any treatment/management or no 

therapy  

 No exclusion criteria   

Outcomes 

measures 

• Burden of illness: incidence, 

prevalence, rate of disease 

progression 

• Studies not including at least one of the 

outcomes listed in the inclusion criteria*  

• Healthcare resource utilization 

(HCRU) – hospitalization, length of 

stay, intubation, etc. 

• Survival outcomes or other clinical 

outcomes 

• Prognostic factors in patients with 

asthma/COPD 

• Treatment patterns 

• Economic outcomes 

 Study design   • Randomized and non-randomized 

clinical trials 

• Non-human/pre-clinical studies 

• Reviews/Editorials/Notes/Comments/Letters 

• Case reports, case series• Preprints, 

abstracts, non-published studies • Real-world evidence studies 

   - Prospective observational 

studies 

   - Retrospective studies 

   - Registry studies 

   - Database studies 

   - Natural history studies and non-

interventional studies 

• Systematic reviews, meta-

analyses (for cross-checking only) 

• Pooled Analyses (for cross-

checking only) 

Restrictions • Year limitation: 2019-current • Studies before 2019 

Abbreviations: BOI, burden of illness; COPD, chronic obstructive pulmonary disease; HCRU, healthcare 

resource utilization; SLR, systematic literature review. 

*When COPD or asthma population is n<20, HCRU, survival, and clinical outcomes will not be included 

 



Supplementary Table 4. PICOs for baseline anti-asthmatic therapies SLR 

  Inclusion Exclusion 

Patient population                           • Patients with COVID-19 
• Non-human 

• Patients with other virus types 

Intervention and 

Comparators  

Biologics: 
 

• benralizumab 

• omalizumab 

• mepolizumab 

• reslizumab 

• dupilumab 

• tezepelumab  • Studies not including at least one of the 

intervention listed in the inclusion criteria 
Inhaled corticosteroids: 

• beclomethasone 

• budesonide 

• ciclesonide 

• flunisolide 

• fluticasone 

• mometasone 

• triamcinolone 

Corticosteroids* 

Hydrofluoroalkane inhale 

Anti-asthmatics 

Outcomes 

measures 

• Treatment patterns • Studies not including at least one of the 

outcomes listed in the inclusion criteria 
• Clinical outcomes - survival, viral 

shedding, disease severity, others 

• Healthcare resource utilization - 

hospitalization, length of stay, 

intubation 

Study design • Clinical trials • Reviews 

• Real-world evidence studies 



   - Prospective observational studies 

   - Retrospective studies 

   - Registry studies 

   - Database studies 

   - Natural history studies and non-

interventional studies 
• Non-human/pre-clinical studies 

• Reviews/Editorials/Notes/Comments/Letters 

• Case reports, case series 
• Systematic reviews, meta-analyses 

(for cross-checking only) 

• Pooled Analyses (for cross-checking 

only) 

Restrictions Year limitation: 2019-current Studies prior to 2019 

Abbreviations: COPD, chronic obstructive pulmonary disease; PICOs, Population, Intervention, 

Comparators, Outcomes, and Study Design; SLR, systematic literature review. 

*Systemic corticosteroids as baseline treatment only. 



 

Supplementary Table 5. COVID-19 outcomes by use of ICS or biologic 

Reference Study Type Country 
Sample 
size (n) 

Overall 
Population Subpopulation 

Sub-
populatio

n (n) 

COVID+ 
Prevalence 

(n/%) 
Hospitaliz-
ation (n/%) 

Hospitalization 
Odds Ratio 

(95% CI) 

ICU 
admission 

(n/% 

ICU Odds 
Ratio (95% 

CI) 
Mortality 

(n/%) 

Mortality 
Odds Ratio 

(95% CI) 

Composite 
(death, ICU, 
ventilation) 

(n/%) 

Wang_JACI_2
020 

Retrospective, 
single center 

USA 1,827 
COVID-19+, 

Asthma, 
Adult 

Overall asthma 
COVID+ 

1,827 NR 565/30.9% NR 236/12.9% NR 98/5.4% NR NR 

ICS 310 NR 83/26.8% Adjusted 
0R=0.92 (0.61-
1.39) 

29/9.4% Unadjusted 
OR=0.73 
(0.45-1.10) 

13/4.2% Unadjusted 
OR=0.85 
(0.45-1.59) 

NR 

ICS/LABA 289 NR 104/36.0% Adjusted 
OR=1.08 (0.73-
1.59) 

41/14.2% Unadjusted 
OR=0.84 
(0.54-1.3) 

15/5.2% Unadjusted 
OR=0.65 
(0.36-1.18) 

NR 

Biologics 16 NR 5/31.3% NR 3/18.8% NR 1/6.3% NR NR 

Izquierdo_ER
J_2020 

Retrospective, 
multicenter 

Spain 1,006 
COVID-19+, 
Asthmatic, 

Adult 

Overall asthma 
COVID+ 

71,182 1,006/1.4% 263/26.1% NR NR NR NR NR NR 

≥ 1 ICS 42,171 619/1.5% 127/20.5% Adjusted 
OR=0.58 (0.44-
0.77) 

NR NR NR NR NR 

≥ 1 Biologics 865 18/2.1% 2/11.1% NR NR NR NR NR NR 

Omalizumab 641 9/1.4% 0/0.0% NR NR NR NR NR NR 

Mepolizumab 308 7/2.3% 2/28.6% NR NR NR NR NR NR 

Benralizumab 98 2/2.0% 0/0.0% NR NR NR NR NR NR 

Resilizumab 26 1/3.8% 0/0.0% NR NR NR NR NR NR 

Beurnier_ERJ
_2020 

Prospective, 
single center 

France 768 

COVID-19+, 
Asthma, 

Adult, 
Hospitalized 

Overall asthma 
COVID+ 

37 NR NR NR 11/29.7% NR NR NR NR 

No ICS 12 NR NR NR 2/16.7% NR NR NR NR 

Low/Medium-
dose ICS 

14 NR NR NR 4/28.6% NR NR NR NR 

High-dose ICS 11 NR NR NR 5/45.5% NR NR NR NR 



Biologic 
(Omalizumab) 

2 NR NR NR 1/50.0% NR NR NR NR 

Oral 
Corticosteroids 

1 NR NR NR 1/100.0% NR NR NR NR 

Garcia-
Menaya_FP_

2020 

Retrospective, 
single center 

Spain 113 
COVID-19+, 

Adult, 
Hospitalized 

ICS users 16 NR NR NR NR 0.688 NR 0.905 NR 

Omalizumab 1 NR NR NR NR 1.00 NR 1.00 NR 

Caminati_RM
_2020 

Retrospective, 
multicenter 

Italy 2,000 
COVID-19+, 
hospitalized 

Overall asthma 
COVID+ 

42 NR NR NR NR NR NR NR 14/33.3% 

ICS/LABA 25 NR NR NR NR NR NR NR 6/24.0% 

ICS/LABA/LAM
A 

4 NR NR NR NR NR NR NR 3/75.0% 

Biologics 2 NR NR NR NR NR NR NR 1/50.0% 

Ferastraoaru_
JACI_2021 

Retrospective, 
single-center 

USA 951 
Asthma, 

symptomatic 
COVID 

ICS 175 NR 114/65.1% OR=1.51 (0.9-
2.56), p=0.11 

NR NR NR NR NR 

Low dose ICS 15 NR 8/53.3% OR=1.64 (0.17-
15.06), p=0.66 

NR NR NR NR NR 

Medium dose 
ICS 

63 NR 43/68.3% OR=1.53 (0.51-
4.53), p=0.44 

NR NR NR NR NR 

High-dose ICS 97 NR 63/64.9% OR=0.59 (0.21-
1.69), p=0.33) 

NR NR NR NR NR 

Biologics 8 NR 6/75.0% OR=2.36 
(0.273-20.4), 
p=0.43 

NR NR NR NR NR 

Floyd_JACIP_
2021 

Retrospective, 
single center 

USA 979 
Asthma, 
COVID+, 
pediatric 

Overall 
population 

979 NR 121/12.4% NR NR NR NR NR NR 

ICS or 
Leukotriene 
modifier 

58 NR 6/10.3% NR NR NR NR NR NR 

ICS/LABA 28 NR 3/10.7% NR NR NR NR NR NR 

Biologic 2 NR 0/0.0% NR NR NR NR NR NR 

Heffler_Aller_
2020 

Retrospective, 
multicenter 

Italy 1,504 
COVID-19+, 
Asthmatic, 

Adult 

Severe 
asthmatics 

26 NR NR NR NR NR 2/7.70% NR NR 



ICS/LABA 26 NR NR NR NR NR 1/3.8% NR NR 

Biologics 21 NR NR NR NR NR 1/4.8% NR NR 

Sen_Plos_20
21 

Retrospective, 
multicenter 

USA 1,288 
COPD, 

COVID+ 

ICS alone 916 69/7.5% NR NR NR NR NR NR NR 

ICS/LABA 7,899 344/4.4% NR NR NR NR NR NR NR 

ICS/LABA/LAM
A 

4,216 155/3.7% NR NR NR NR NR NR NR 

ICS users 568 NR 170/29.9% Adjusted 
OR=1.12 (0.90-
1.38) 

74/13.0% Adjusted 
OR=1.31 
(0.82-2.10) 

37/6.5% Adjusted 
OR=0.80 
(0.43-1.49) 

NR 

Non-ICS users 720 NR 201/27.9% 53/7.4% 34/4.7% NR 

Choi_JCM_20
20 

Retrospective, 
database 
analysis 

Korea 7,341 
COVID-19+, 

Adult 

Overall COVID+ 7,341 NR 54/0.7% NR NR NR 227/3.1% NR NR 

ICS 114 NR 15/13.2% NR NR NR 10/8.8% Unadjusted 
OR= 3.11 
(1.60-6.03), 
p<0.001 
Adjusted 
OR=0.95 
(0.43-2.07), 
p=0.88 

NR 

Non-ICS 7,227 NR 39/0.5% NR NR NR NR NR NR 

COPD 3,200 640/20.0% NR NR NR NR NR NR NR 

COPD ICS 
users 

286 50/17.5% NR NR NR NR NR NR NR 

Asthma  450 90/20.0% NR NR NR NR NR NR NR 

Asthma ICS 
users 

219 43/19.6% NR NR NR NR NR NR NR 

Chhiba_JACI_
2020 

Retrospective, 
multicenter 

USA 1,526 
COVID-19+, 

Adult 

Asthma, 
COVID+ Non-
ICS 

114 NR 57/50.0% NR 36/31.6% NR NR NR NR 

ICS 26 NR 2/9.4% NR 3/10.5% NR NR NR NR 

ICS/LABA 80 NR 32/40.6% Adjusted 
RR=1.39 (0.90-
2.15) p=0.13 

46/57.9% NR NR NR NR 



Calmes_JACI
_2020 

Retrospective, 
single center 

Belgium 596 

COVID-19+, 
Asthma and 

COPD, Adult, 
Hospitalized 

ICS users 56 NR NR NR NR Adjusted 
OR= 1.8 
(0.85-3.7), 
p=0.13 

NR Adjusted 
OR=1.4 
(0.62-3.0), 
p=0.44 

NR 

Choi_ERJ_20
20 

Retrospective, 
database 

Korea 7,590 
COVID-19+, 

Asthma 

ICS 66 NR NR NR NR Among 
asthma 
patients, 
Adjusted 
OR=3.802 
(0.137-
105.589), 
p=0.431 

NR Among 
asthma 
patients, 
Adjusted 
OR=11.741 
(0.765-
180.151), 
p=0.077 

NR 

ICS/LABA  84 NR NR NR NR Among 
asthma 
patients, 
Adjusted 
OR=0.384 
(0.029-
5.036), 
p=0.466 

NR Among 
asthma 
patients, 
Adjusted 
OR=1.44 
(0.130-
16.103), p-
0.765 

NR 

Schultze_LR
M_2020 

Retrospective, 
database 
analysis 

UK 148,557 

COVID-19+, 
COPD, 
Asthma, 

Adult 

COPD-ICS 
users 

105,249 NR NR NR NR NR 326/0.31
% (0.28-
0.35) 

NR NR 

COPD 
LABA/LAMA 
users 

43,308 NR NR NR NR NR 95/0.22% 
(0.17-
0.27) 

Adjusted 
HR=1.39 
(1.10-1.76) 

NR 

Asthma-ICS low 
dose 

608,972 NR NR NR NR NR 304/0.05
% (0.05-
0.06) 

Adjusted 
HR=1.14 
(0.85-1.54) 

NR 

Asthma-ICS 
high dose 

101,077 NR NR NR NR NR 71/0.07% 
(0.06-
0.09) 

Adjusted 
HR=1.55 
(1.10-2.18) 

NR 

Asthma-SABA 
only 

108,411 NR NR NR NR NR 54/0.05% 
(0.03-
0.07) 

NR NR 

Graziani_JCM
_2020 

Retrospective, 
multicenter 

Spain 793 
COVID-19+, 

Adult 

COPD, 
COVID+, ICS 
users 

793 NR NR NR NR NR NR Unadjusted 
OR=0.68 
(0.23-2.01) 

NR 

Antonicelli_AE
JACI_2021 

Survey Italy 558 
Severe 
asthma, 
COVID+ 

High-dose 
ICS/LABA and 
biologics 

129 7/5.43% 7 p=0.09 NR NR NR NR NR 

ICS-LABA 
alone 

60 0/0% 0  -  NR NR NR NR NR 

So_JAMPD_2
021 

Retrospective, 
single-center 

USA 6,095 COVID+ 

ICS users 333 NR NR NR NR NR NR Adjusted 
OR=0.83 
(0.54-1.29), 
p=0.42 

NR 

Non-ICS users 5,762 NR NR NR NR NR NR - NR 

Inselman_JA
CI_2021 

Retrospective, 
database 

USA 5,445 
Asthma, 
COVID+ 

ICS or 
ICS/LABA 

NR NR NR Multivariate 
IRR=1.2255 
(1.0275-1.4615), 
p<0.05) 

NR NR NR NR NR 



Soldevila_IJID
_2021 

Cross-
sectional, 

multicenter 
Spain 1,306 

Elderly, long-
term care 
home, 
COVID+ 

ICS 88 NR NR NR NR NR NR Multivariate 
OR=0.58 
(0.3-1.00), 
p=0.05 

NR 

Bloom_LRM_
2021 

Prospective 
observational, 

registry 
UK 75,463 

Asthma, 
COPD, 

COVID+ 

ICS only, 
patients aged 
16-49 

NR NR NR NR NR NR NR HR=0.94 
(0.62-1.43), 
p=0.768 

NR 

ICS/LABA, 
patients aged 
16-49 

NR NR NR NR NR NR NR HR=1.02 
(0.67-1.54), 
p=0.934 

NR 

Patients aged 
>50, no ICS 

NR NR NR NR NR NR NR Ref NR 

Patients aged 
>50, asthma, no 
ICS 

NR NR NR NR NR NR NR HR=0.97 
(0.89-1.05), 
p=0.391 

NR 

Patients aged 
>50, asthma, 
ICS 

NR NR NR NR NR NR NR HR=0.86 
(0.80-0.92), 
p<0.0001 

NR 

Patients aged 
>50, COPD, no 
ICS 

NR NR NR NR NR NR NR HR=01.16 
(1.12-1.22), 
p<0.0001 

NR 

Patients aged 
>50, COPD, 
ICS 

NR NR NR NR NR NR NR HR=1.10 
(1.04-1.16), 
p<0.0001 

NR 

Oddy_JCP_2
021 

Retrospective, 
single-center 

UK 612 COVID+ 

Inhalers 
(Steroids) 

NR NR NR NR NR Adjusted 
HR=0.35 
(0.15-0.79), 
p=0.13 

NR Adjusted 
HR=0.89 
(0.20-3.89) 

NR 

An_Respirolo
gy_2021 

Retrospective, 
database 

South Korea 6,520 COVID+ 

ICS/LABA 185 NR NR NR NR Adjusted 
OR=0.66 
(0.29-1.47), 
p=0.31 

18/9.70% Adjusted 
OR=1.40 
(0.76-2.60), 
p=0.28) 

NR 

Non-ICS users 6,335 NR NR NR NR 196/3.10
% 

NR 

Esposito_AJR
CCM_2020 

Retrospective, 
case-control, 
multicenter 

USA 46 
Interstitial 

lung disease, 
COVID+ 

Overall 
population 

46 NR NR NR NR NR 15/32.6% NR NR 

ICS users 10 NR NR NR NR NR 1/10.0% NR NR 

Cosio_IJC_20
21 

Retrospective, 
multicenter 

Spain 228 
COPD, 

COVID+ 

Overall 
population 

228 52/22.8% NR NR NR NR NR NR NR 

ICS/LABA 14 5/35.7% NR NR NR NR NR OR=0.75 
(0.24-2.33), 
p=0.619) 

NR 

Vila-
Carcoles_BM

J_2020 

Retrospective, 
multicenter 

Spain 79,083 
COVID+, 
elderly 

Overall 79,083 380/0.5% NR NR NR NR NR NR NR 



ICS 6,293 61/1.0% NR NR NR NR NR NR NR 

Huh_IJID_202
1 

Retrospective, 
database 

South Korea 7,341 COVID+ 

Overall 36,705 7,341/20.0% NR NR NR NR NR NR NR 

Ciclesonide 5 2/40.0% NR NR NR NR NR NR NR 

Other inhaled 
steroids 

230 29/12.6% NR NR NR NR NR NR NR 

Liao_RM_202
1 

Retrospective, 
single-center 

US 113 
Chronic lung 

disease, 
COVID+ 

Overall 928 113/12.2% NR NR NR NR NR NR NR 

ICS 348 39/11.2% NR NR NR NR NR NR NR 

Hanon_ERJ_
2020 

Survey Belgium 676 
COVID-19+, 
Asthmatic, 

adults 

No Biologic 242 3/1.2% 1 NR NR NR NR NR NR 

Anti-IgE 
(omalizumab) 

129 0/0.0% 0 NR NR NR NR NR NR 

Anti-IL5, anti-
IL5R 
(benralizumab, 
mepolizumab, 
reslizumab) 

305 6/2.0% 4 NR NR NR NR NR NR 

Rial_JACI_20
21 

Retrospective, 
multicenter 

Spain 35 
Asthma, 
COVID+ 

Omalizumab 14 NR 1 NR 1/7.1 NR 0/0% NR NR 

Mepolizumab 11 NR 3 NR 0/0% NR 1/9.1% NR NR 

Reslizumab 3 NR 2 NR 0/0% NR 0/0% NR NR 

Benralizumab 7 NR 2 NR 0/0% NR 0/0% NR NR 

Smith_ERJO
R_2021 

Retrospective, 
registry 

UK 19 
Severe 
asthma, 
COVID+ 

Anti-IL-5 735 11/1.5% 6 NR NR NR NR NR NR 

Anti-IgE 166 2/1.2% 1 NR NR NR NR NR NR 

Anti-IL-4/13 16 0/0% 0 NR NR NR NR NR NR 

Eger_RM_202
0 

Prospective 
observational, 

registry 
Netherlands 9 

Asthma, 
COVID+ 

Omalizumab 2 NR 2 NR 2/100% NR 0/0% NR NR 



Dupilumab 1 NR 0 NR 0/0% NR 0/0% NR NR 

Mepolizumab 3 NR 2 NR 2/67% NR 1/33% NR NR 

Reslizumab 1 NR 1 NR 1/100% NR 0/0% NR NR 

Benralizumab 2 NR 2 NR 1/50% NR 0/0% NR NR 

Adir_JACI_20
21 

Retrospective, 
database 
analysis 

Israel 8,242 
Asthma, 
COVID+ 

Biologics 50 NR NR NR NR NR NR NR Adjusted 
HR=1.42 
(0.802.88), 
p=0.332 

No Biologics 8,192 NR NR NR NR NR NR NR 

 

 

Abbreviations: COPD, Chronic obstructive pulmonary disease; HR, hazard ratio; ICS, inhaled corticosteroids; LABA, long-acting beta agonists; 

LAMA: long-acting muscarinic antagonist; NR, not reported; OR, odds ratio; Ref, reference. 

 

 

 



Supplementary Figure S1: Study characteristics for the burden of illness SLR (A,B) and anti-asthmatic medications SLR (C,D)

A

B

C

D

Country Number of Studies Sample size range

Spain 15 19-1306

USA 14 46 - 6095

Italy 8 7 - 2000

UK 5 19 - 148,557

International 4 525 - 5746

Korea 4 6520 - 7590

China 3 182 - 548

Belgium 2 596 - 676

France 2 600 - 768

Israel 2 2266 - 8242

Japan 2 26 - 30

Brazail 1 115

Netherlands 1 9

Russia 1 22

Turkey 1 54

Country Number of studies Sample size range

USA 166 19  -  559,955

China 150 18  -  39,420

Italy 60 32  -  42,926

Spain 47 24 - 71,182

Turkey 34 36 - 1500

UK 32 52 - 198,420

Korea 27 28,10,448

Mexico 27 119 - 979,430

France 16 57 - 89,530

Iran 16 45 - 205,654

India 15 29 - 1271

Brazil 11 17 - 31,968

International 11 106 - 14,712

Denmark 8 49 - 5104

Netherlands 7 44 - 769

Germany 6 33 - 10,021

Japan 6 35 - 1444

Sweden 5 250 - 84,658

Belgium 4 105 - 711

Egypt 4 30 - 496

Norway 4 42 - 451

Switzerland 4 99 - 3645

Canada 3 21,922 - 56,606

Israel 3 162 - 80,602

Malaysia 3 46 - 261

Philippines 3 355 - 8212

Poland 3 60 - 169

Saudi Arabia 3 150 - 1519

Australia 2 192 - 223

Chile 2 458 - 1022

Finland 2 28 - 585

Ghana 2 275 - 307

Greece 2 85 - 90

Ireland 2 39 - 193

Kuwait 2 1096 - 3995

Oman 2 143 - 223

Pakistan 2 100 - 204

Portugal 2 226 - 20,293

Romania 2 172 - 814

Russia 2 402 - 1307

Argentina 1 207,079

Austria 1 156

Bangladash 1 1016

Colombia 1 100

Cuba 1 63

Czech Republic 1 7455

England 1 21,977

Gabon 1 572

Honduras 1 877

Indonesia 1 8211

Iraq 1 419

Kyrgzstan 1 11

Morocco 1 41

Nepal 1 50

Nigeria 1 2015

Qatar 1 14,672

Scotland 1 531

South Africa 1 1376

Taiwan 1 100

UAE 1 288

Zambia 1 454,751



Supplementary Figure S2: Forest plots of odds ratios of asthma compared to non-asthma patients for COVID-19 related HCRU and mortality. 

Data is presented for all studies with evaluable evidence and stratified by geography. Outcomes included hospitalization (A), ICU admission (B), ventilation (C), and 

mortality (D) 
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Supplementary Figure S2: Forest plots of odds ratios of asthma compared to non-asthma patients for COVID-19 related HCRU and mortality. 

Data is presented for all studies with evaluable evidence and stratified by geography. Outcomes included hospitalization (A), ICU admission (B), ventilation (C), and 

mortality (D) 
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Supplementary Figure S3: Forest plots summarizing adjusted hazard ratios and odds ratios for asthma compared to non-asthma patients for COVID-19 related 

HCRU and mortality. 

Data is presented for all studies with evaluable evidence. Outcomes included hospitalization (A), ICU admission (B), ventilation (C), and mortality (D), with aHRs reported 

on the left and aORs reported on the left

A Hospitalization
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Supplementary Figure S3: Forest plots summarizing adjusted hazard ratios and odds ratios for asthma compared to non-asthma patients for COVID-19 related 

HCRU and mortality. 

Data is presented for all studies with evaluable evidence. Outcomes included hospitalization (A), ICU admission (B), ventilation (C), and mortality (D), with aHRs reported 

on the left and aORs reported on the left



Supplementary Figure S4: Forest plots of pooled hazard ratios comparing COPD to non-COPD patients for COVID-19 related outcomes.

Data is presented for all studies with evaluable evidence. Outcomes included hospitalization (A) ICU admission (B) and mortality (C)

A Hospitalization

B ICU admission

C Mortality



Supplementary Figure S5: Effect  of ICS (A) or biologics (B) on prevalence of COVID-19
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Supplementary Figure S6: Effect of ICS or biologics on HCRU.  Studies reporting rates of hospitalization 

based on ICS use (A) or biologics use (B).  Studies reporting rates of ICU admission based on ICS use (C) or 

biologics (D)

A

B

D
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Supplementary Figure S7: Effect of ICS (A) or biologics (B) on mortality
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