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Do chronic respiratory diseases or their treatment 
affect the risk of SARS-CoV-2 infections?

Lancet Respir Med 2020Global burden of Disease 11.3% 10.2%

USA 8.5% 10.2%

▪ Under-diagnosis of chronic respiratory disease

▪ Its treatment may reduce the risk of infection

▪ Early shielding of older and high-risk population



Clinical characteristics and outcomes of COVID-19 
Cohort patients in Daegu in 2020

J Korean Med Sci. 2021 Jan 4;36(1):e12



COPD prevalence in COVID-19 patients

Eur Respir J 2020;56:2002108



The frequency of comorbidity and its fatality in COVID-19 

J of Infection and Public Health 13 (2020) 1833-1839



Interaction between SARS-CoV-2 and the Renin-
Angiotensin-Aldosterone System

angiotensin-converting enzyme 2 (ACE2)
Angiotensin-receptor blocker (ARB)

N Eng J Med 2020;382:1653-1659



Cell 2020:181:271-280



ERJ 2020

never former current

ACE2 Expression in the small airway epithelia of smokers and 
COPD patients : Implications for COVID-19



Tobacco Smoking Increases the Lung Gene 
Expression of ACE2, the Receptor of SARS-CoV-2

AJRCCM 202003-0693LE:2020.April.



ACE2 gene variants may underlie interindividual 
variability and susceptibility to COVID-19 

AJRCCM 202003-0693LE:2020.April.

Wild type

Variant type



Implications of ACE2 dysfunction during SARS-CoV2 infection

Eur Respir Rev 2020;29:200199
Eur Respir J 2020;56:2002108



COVID-19-related Genes in Sputum Cells in Asthma

Am J Respir Crit Care Med 2020(1) 83-90

ACE2 TMPRSS2 ICAM1

Healthy (n=79)
Asthma (n=330)



Asthma and COVID-19 : systematic review

Asthma
(1.6%)

USA

China

France

Among All COVID-19 patients

Allerg, Asthma & Clinical Immunology 2021

Global prevalence of asthma ; 4.4%
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Eur Respir J 2020;55:2000547

Comorbidity and its impact on 1590 patients with COVID-19 in China :
a nationwide analysis

ICU admission, MV care, Death



Underlying respiratory disease, specifically COPD, and smoking are 
associated with severe COVID-19 outcomes :SR and MA

Respiratory Medicine 171(2020) 106096

Prevalence of underlying respiratory conditions in severe patients to non-severe patients with COVID-19



Current smoking in severe patients compared to non-severe patients with COVID-19

Respiratory Medicine 171(2020) 106096

Underlying respiratory disease, specifically COPD, and smoking are 
associated with severe COVID-19 outcomes :SR and MA



BMC Pulm Med (202)21:12

Multivariable logistic regression model for hospital mortality in COVID-19 patients
(n=7,780, death=251, 3.2%)

Impact of coronavirus disease-2019 on chronic respiratory disease in south 
Korea : an NHIS COVID-19 database cohort study



The impact of Asthma on Mortality in Patients with 
COVID-19

CHEST 2020 Research Letter

11,405 patients 
Feb 29.2020-Apr. 24. 2020

54.8% COVID-19 (+)
51% women
72.2% non-white.
Age 57 years
Asthma 5.4% 

Asthma history 
<40 years (28.3%)
40-69 yrs (46.8%)
>69 years (23.1%)



Impact of comorbid asthma on severity of COVID-19

N=7,272 COVID-19 patients
686(9.4%) asthma

Scientific Reports (2020):10:21805



Impact of comorbid asthma on severity of COVID-19

Scientific Reports (2020):10:21805

Multivariate analyses of risk factors associated mortality in patients with asthma



Factors associated with COVID-19-related death
using OpenSAFELY

Nature 584, 430-436 (2020)

Hazard ratios and 95% confidence intervals for COVID-19-related death

Characteristic Category COVID-19 death HR (95% CI)

Adjusted for age and sex Fully adjusted

Respiratory disease
excluding asthma

1.95 (1.86-2.04) 1.63 (1.55-1.71)

Asthma (vs. None) With no recent OCS use 1.13 (1.07-1.20) 0.99 (0.93-1.05L)

With recent OCS use 1.55 (1.39-1.73) 1.13 (1.01-1.26)



Association between pre-existing respiratory disease and its 
treatment, and severe COVID-19 : a population cohort study

• Highly selected populations, such as hospitalised patients with 
severe disease

• 2020.1.24-2020.4.30

• 8,256,161 people, in England

• 14,479(0.2%) hospitalized with COVID-19

• 1,542 (<0.1%) admitted to ICU

• 5,956 (0.1%) died

Lancer Respir Med 2021.Apr.1 



Risk of severe COVID-19 outcomes for people with underlying 
respiratory disease

Lancer Respir Med 2021.Apr.1 

adjusted for non-smoking-related illness (hypertension, type 1 diabetes, chronic liver disease, chronic neurological disease) 
and smoking-related illness (coronary heart disease, stroke, atrial fibrillation, type 2 diabetes, chronic kidney disease). 



The association between respiratory disease and risk of 
COVID-19 death excluding care home residents

Lancer Respir Med 2021.Apr.1 

*Adjusted for demographic factors (age, gender, ethnicity, socioeconomic status, region of England), body-mass index (categorical variable), 
smoking status, non-smoking-related illness (hypertension, type 1 diabetes, chronic liver disease, and chronic neurological disease), 
smoking-related illness (coronary heart disease, stroke, atrial fibrillation, type 2 diabetes, and chronic kidney disease), and all other respiratory diseases. 



Clinical outcome of COVID-19 in airway disease

▪ COPD ; Poorer than the patients without COPD

▪ Asthma ; inconclusive, 

But, uncontrolled asthma or severe asthma
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ICS and COVID-19 

Eur Respir J 2020;55:2001009

Infection

Development

Progression



ICS use in COPD: implications for COVID-19

Eur Resp Rev 2020;29:200199



ICS downregulate the SARS-CoV-2 receptor ACE2 
in COPD through suppression of type I interferon



J Virol 95:e01648-20



Respiratory investigation 58(2020)155-168



Am J Respir Crit Care Med202005-1651ED



COVID-19-related Genes in Sputum Cells in Asthma

40-mg injection of triamcinolone (post-CS)
Am J Respir Crit Care Med 202(1) 83-90



Risk of COVID-19-related death among patients with 
COPD or asthma prescribed ICS: an observational cohort 
study using the OpenSAFELY platform

Time to COVID-19-related death for the COPD population Lancet Respir Med 2020(8):1106-20

30%
70%

* adjusted for age, sex and comorbidities



Risk of COVID-19-related death among patients with 
COPD or asthma prescribed ICS: an observational cohort 
study using the OpenSAFELY platform

Lancet Respir Med 2020(8):1106-20Time to COVID-19-related death for the asthma population



Association between regular use of inhaled corticosteroids and severe COVID-19

Lancer Respir Med 2021.Apr.1 



COVID-19 and ICS

• No evidence of either harm or benefit of ICS in COVID-19 
patients.
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Eur Respir J 2020;doi.org/10.1183/13993003.02851

Largely debated in the media ; hypertension

Highest search volume ; asthma

Younger, easier access to the internet

Poor global awareness for COPD

Understand trending needs of patients with obstructive respiratory disease



COPD in the time of COVID-19 ; acute exacerbation

Total AE Community managed Hospitalised managed

ERJ Open Res 2021;7:00718-2020



COPD in the time of COVID-19 ; behavioral change

ERJ Open Res 2021;7:00718-2020

Regular inhaler use Anxiety Physical activity



Changes in medication adherence among patients with
asthma and COPD during the COVID-19 pandemic

J Allergy Clin Immunol Pract 8(7) 2384-2385
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Mean daily controller adherence in asthma and COPD
before and during COVID-19 pandemic

N=7,578 
77% asthma
67% female



CORONA BLUE

Communicate with patients 

Support their mental health and wellbeing 

to help alleviate and anxiety and fear they 

may have about COVID-19. 





Treatment and care planning (COPD & asthma)

▪ Continue taking their regular inhaled and oral medicines in line 
with their individualized COPD self-management plan to ensure 
their COPD is as stable as possible.

▪ Be alert for new or increased issues with mental health and 
wellbeing, particular anxiety and depression.

▪ Find out if patients have advance care plans or advance 
decisions around ceilings of care, including ‘do not attempt 
cardiopulmonary resuscitation” decisions.



Corticosteroids

▪ Explain to patients there is no evidence that treatment with 
inhaled corticosteroids for COPD increases the risk associated 
with COVID-19.

▪ Tell patients established on ICS to continue to use them, and 
delay any planned trials of withdrawal of ICS.

▪Oral corticosteroids – they should continue to take them at their 
prescribed dose, because stopping them can be harmful.



Self-management for exacerbations

• Do not start a short course of oral corticosteroids and/or 
antibiotics for symptoms of COVID-19, for example fever, dry 
cough or myalgia.

• Do not offer patients with COPD a short course of oral 
corticosteroids and/or antibiotics to keep at home unless 
clinically indicated.



Pulmonary rehabilitation and oxygen

• Online pulmonary rehabilitation 

• Not adjust their oxygen flow rate, unless advised to by their 
healthcare professional.

• Continue to use ambulatory oxygen as prescribed



Nebuliser

• Continue to use nebulizer. Aerosol comes from the fluid in the 
nebulizer chamber and will not carry virus paticles from the patient. 

• Advise patients currently receiving non-invasive ventilation at home 
that these are potentially infectious aerosol generating procedures, 
and they should take appropriate precautions such as:

• using equipment in a well-ventilated room

• using equipment away from other family members if possible.





Exempt from wearing a face covering





Not wear face masks (CDC recommendation)

• Children under age 2

• Anyone who has trouble breathing

• Anyone who is unconscious, unable to help themselves, 

or can’t remove the mask on their own

If you’re having trouble wearing a mask,
Try a different fabric or fit.
Weaing some kind of breathable face mask is better than nothing.
Medical masks when worn the right way do not cause you to breathe in more carbon dioxide 
or reduce your oxygen levels.



N95 in COPD patients

▪mMRC >=3 or FEV1 < 30% pred.

Respiratory care 2020



N95 in COPD patients

▪mMRC >=3 or FEV1 < 30% pred.

Respiratory care 2020







Summary

• COPD ; susceptibility to infections of SARS-CoV-2

more severe clinical course (age, comorbidities, lung function…)

• Asthma ; debates in relation to the COVID-19

• ICS ; inconclusive

• Patients with airway disease in COVID-19 time

quitting smoking, keeping medication, keeping physical activity

manage mental health, washing hands, wearing masks…



Thank you for your attention !!


