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Does Concurrent Existence of Asthma or COPD Affect 

Susceptibility & Outcomes to Novel Coronavirus 

Infections?  

A Short Review of Evidence and Mechanisms 
 

ABSTRACT 

The SARS-CoV-2 virus causing COVID-19 pandemic across the world 

has highlighted the risk of human-to-human transmission, the speed 

of spread in a globally mobile population and the need for health 

services to be flexible in their responses to hitherto unknown 

challenges. One of the hallmarks of COVID-19 is severe acute 

respiratory syndrome presenting with widespread viral pneumonitis 

and respiratory failure. It is therefore not unusual for patients with 

chronic lung diseases such as asthma, COPD and bronchiectasis to be 

concerned regarding their particular vulnerability. As healthcare 

professionals responsible for the care of such patients, it is important 

to understand how the SARS-CoV-2 virus impacts on the respiratory 

system and the outcomes for patients with chronic lung disease. This 

review examines the evidence and offers sensible guidance until 

more is known.  
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Background 
 
As the world faces a pandemic with the novel coronavirus 
“severe acute respiratory syndrome coronavirus 2” (SARS-
CoV-2) causing a spectrum of rapidly spreading illness 
dubbed COVID-19, one of the key anxieties relates to the 
susceptibility and outcomes amongst patients with pre-
existing lung disease. The typical patients with 
symptomatic infection present with fever, cough, 
breathlessness and gastrointestinal symptoms. Profound 
hypoxia appears to be a typical picture and often patients 
progress to needing early invasive mechanical ventilation 
rapidly. The radiological picture is one of bilateral 
infiltrates typically seen in adult respiratory distress 
syndrome (ARDS), the full blood count shows 
lymphopaenia while the inflammatory markers including 
non-specific C-reactive protein, d-Dimer and procalcitonin 
are elevated. There is very little data available currently 

from 
the 

analysis of outbreaks in China and South Korea, but 
patients and physicians are faced with the challenge of 
giving common sense but evidence-based guidance. The 
mortality appears to be variable and is reported between 
3-10%. Particularly vulnerable are the elderly and those 
with hypertension, diabetes or kidney disease.1 There is a 
presumption that patients with respiratory disease will 
have negative outcomes when infected with coronavirus. 
However, the evidence suggests that this may not be the 
case. This article will attempt to explore the vulnerabilities 
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and draw a quick set of conclusions until more information 
is available.  
 
Virology 
Human coronaviruses are common throughout the world. 
Coronaviruses are enveloped, non-segmented, single-
stranded, positive-sense ribonucleic acid (RNA) viruses 
named after their corona- or crown-like surface 
projections observed on electron microscopy that 
correspond to large surface spike proteins. These viruses 
are host-specific and can infect humans and a variety of 
different animals as well. Four distinct genera have been 
identified: alpha-, beta- gamma-, and delta-coronavirus. 
SARS and middle eastern respiratory syndrome (MERS) are 
both in the genus beta-coronavirus.2 Based on the 
preliminary information of this novel virus, it is considered 
that SARS‐CoV‐2 is the third zoonotic human coronavirus 
of the century and is transmissible from person to person. 
Currently, it is still unclear about the origins and possible 
intermediate animal vectors of SARS‐CoV‐2 although, in 
addition to bats, the pangolin species has been highlighted 
as a natural reservoir of similar coronaviruses, based on 
analysis at a whole-genome level.3 The exact mechanism of 
human-to-human transmission is also unclear but it is 
thought to occur through the inhalation of respiratory 
droplets or coming in contact with infected surfaces prior 
to touching the eyes, nose or mouth.4 
 
Respiratory Diseases 
It is well established that respiratory tract viral infections 
are associated with asthma exacerbations. Several types of 
viruses, such as rhinovirus (RVs) and respiratory syncytial 
virus (RSV) have been implicated, whereas for coronavirus 
there is no data yet. There is consensus that a 
hypersensitivity state, a genetic predisposition, deficient 
antiviral response, impairment of immune cell function, 
damage of epithelium, cytokine and chemokine response 
may all contribute to the synergistic promotion of allergic 
disease exacerbation by allergen and virus, especially for 
respiratory tract allergy.5,6 
 
The prevalence of chronic obstructive pulmonary disease 
(COPD) in people ≥40 years old was 13.7% in China and 
respiratory tract virus infection is a common trigger for 
acute exacerbations.7 However, the prevalence of SARS‐
CoV‐2 infection in COPD patients is not clear and the 
influence of smoking behaviour on the susceptibility to this 
virus has not been investigated. Huang et al.8,9 have shown 
a rate of chronic COPD of approximately 2% and 2.9%, 
respectively amongst COVID-19 patients in Wuhan.10 
Subsequently, Chen et al. 10 have reported a rate of 
approximately 1% for respiratory system diseases, 
different from an estimated COPD prevalence of between 
1.2–8.9% in different regions of China. Moreover, 

interstitial lung disease, bronchiectasis or asthma appear 
to be under-reported.8 
In previous coronavirus epidemics, lower respiratory tract 
infections (LRTI)s with coronavirus in infants and children 
tended to be mild, unless the infant or child has an 
infection with a co-viral pathogen, has an underlying 
pulmonary disorder like asthma or cystic fibrosis, or is 
immunocompromised (haematological malignancy or solid 
tumour).2 
 
Mechanism 
Majority of patients with acute wheezy respiratory illness, 
(62%‐95% of children and 41-78% of adults) have 
demonstrable infection with respiratory viruses in both 
hospital and community settings. Rhinoviruses (RVs) are 
the most frequently detected type of virus at all ages, 
whose infection could lead to more severe and longer‐
lasting lower respiratory tract symptoms. In addition to RV, 
other respiratory tract viruses, such as respiratory syncytial 
virus (RSV), influenza viruses (IfVs), coronaviruses (CoVs), 
human metapneumoviruses (HMPVs), parainfluenza 
viruses (PIVs), adenoviruses (AdVs), and bocaviruses 
(BoVs), had all been detected in subjects with asthma 
exacerbations.7 
 
Coronaviruses such as CoV‐OC43 and CoV‐229E are 
transmitted primarily during winter have been loosely 
linked to asthma exacerbations in children and adults. 
However, in a systematic review the pooled prevalence of 
CoV infection during asthma exacerbations was only 8%, 
ranking below RV (42.1%, the highest), RSV, herpes simplex 
virus (HSV), enterovirus (EnV), and IfV. Overall, CoV 
seemed to have a minor, if any, contribution to acute 
asthma exacerbations, and CoV infections were frequently 
co‐infected with other viruses.  
 
Most animal models found no definite association with 
SARS‐CoV and MERS‐CoV which could cause severe 
respiratory disease in humans, and asthma. However, in a 
retrospective study of children admitted to hospital in 
Seattle with LRTI with coronavirus, the children who were 
immunocompromised or were infected by a co-pathogen, 
i.e RSV or had an underlying pulmonary disorder, were at 
greater risk for severe LRTI.9  
 
Patients experiencing exacerbations of severe COPD 
usually demonstrate existence of multiple viruses 
concurrently in their airways suggesting that host response 
to viral infections may be dysregulated in COPD.11,12 
Human CoV, in particular HCoV-229E, HCoV-OC43, HCoV-
NL63, and HCoV-HKU1, were shown to trigger acute 
respiratory illness in elderly adults with COPD and can 
result in hospitalisation.13 Activation of the innate immune 
axis leads to increased numbers of invariant natural killer 
T-cells (iNKT-cells) and alternatively activated interleukin 
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IL-13-producing macrophages in the lung. Thus, viruses 
cause a more severe disease exacerbation with a 
heightened inflammatory response leading to an 
accelerated loss of lung function.14 
 
Infection Pathways 
The epithelial cell is the principal site of viral infection in 
the airways and plays a central role in viral modulation of 
airway inflammation by the release of a variety of 
cytokines, chemokines, and growth factors. Antiviral 
defence depends at least in part on a network of mucosal 
epithelial cells and macrophages. When this network is 
compromised, the host is highly susceptible to infection, 
but network components can be engineered to provide 
increased resistance. Development of in vitro experimental 
models of virus infection has identified interferon IFN-β 
and nitric oxide (NO) as possible therapeutic targets to 
augment antiviral immunity, and (nuclear factor kappa-
light-chain- 
enhancer of activated B cells) NFκB as a target for the 
development of anti-inflammatory therapies.15 

 
Viral entry relies on a fine interplay between the virion and 
the host cell. Infection is initiated by the interaction of the 
viral particle with specific proteins on the cell surface. After 
initial binding of the receptor, enveloped viruses need to 
fuse their envelope with the host cell membrane to deliver 
their nucleocapsid to the target cell. Coronaviruses use a 
variety of receptors and triggers to activate fusion, 
however fundamental aspects that enable this initial step 
of the viral life cycle to be conserved.16 The receptor of the 
SARS-CoV is the angiotensin-converting enzyme 2 (ACE2).17 

ACE2 is a type I integral membrane protein abundantly 
expressed in lung and gastric tissue; it is a mono-
carboxypeptidase that hydrolyses angiotensin II. There is 
experimental evidence of the likelihood of genetic 
overexpression or pharmacological activation of the renin 
angiotensin system by upregulation of the ACE2 in diabetic 
db/db mice.18 There is an emerging hypothesis therefore 
that this upregulation of the RAS may play a role in the 
observed increased susceptibility of patients with 
hypertension or cardiovascular disease to coronaviruses. 
Furthermore, due to the distribution of ACE2 in the body, 
the lung is one of the main viral entry points.  
 
Transmission by Aerosol 
Aerosol-generating procedures (AGPs) are increasingly 
recognised as important sources for nosocomial 
transmission of viruses such as MERS-CoV and SARS-CoV, 
for example, intubation was investigated as a possible 
cause of Ebola virus (EBoV) transmission among health-
care workers in the United States.19,20 With regards to 
COVID-19, a study looking at the stability of SARS-CoV-2 
found that aerosol and fomite transmission of the virus is 
plausible because the virus appears to stay viable and 
infectious in aerosols for hours.21 The site of deposition 
after an inhalational event can affect disease kinetics and 
pathogenesis, however, the deposition of respiratory 
pathogens in the lungs will generally result in the more 
rapid aggressive infection with higher mortality rates. 
Evidence exists in both animal models and humans for a 
number of entry/ deposition sites include upper airway 
lymphoid tissues. lower respiratory tract, the olfactory 
system, GI tract, and conjunctiva.22 

 
Table 1: Potential aerosol-generating medical procedures involved in nosocomial virus transmission. (AGMP 
How/Where Aerosols May Be Generated) 
 

Bronchoscopy *    Induced cough, respiratory tract 

Cardiopulmonary resuscitation *  Induced cough, respiratory tract 
Non-invasive ventilation *  (BiPAP, CPAP, HFOV) Possible mechanical dispersal of aerosols,   
    respiratory tract 
Tracheal intubation *    Induced cough, respiratory tract 
Manual ventilation *    Possible mechanical dispersal of aerosols, respiratory tract 
Surgery     Cutting bone and tendon, and irrigation aerosolise blood 
Sputum induction -    Induced cough, respiratory tract 
Nebuliser treatment -    Possible mechanical dispersal of aerosols, respiratory tract 
Suctioning -     Possible mechanical dispersal of aerosols, respiratory tract 
Laser plume -     Mechanical dispersal of aerosols  

 
* Possible association with SARs-CoV transmission23   

 
 
In a meta-analysis, procedures reported to present an 
increased risk of transmission included tracheal intubation 
odds ratio 6.6 (confidence interval CI 2.3, 18.9), 

tracheostomy [OR 4.2 (CI 1.5, 11.5)], non-invasive 
ventilation [OR 3.1 (1.4, 6.8)], manual ventilation before 
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intubation [OR 2.8 (CI 1.3, 6.4)] and unprotected eye 
contact with secretions (OR = 7.34, p = .001).20,24  
 
Other intubation associated procedures, endotracheal 
aspiration, suction of body fluids, bronchoscopy, nebuliser 
treatment, administration of O2, high flow O2, 
manipulation of O2 mask or BiPAP mask, defibrillation, 
chest compressions, insertion of a nasogastric tube, and 
collection of sputum were not statistically significant.23,24 
Theoretically nebulisation also generates droplets and if 
nebulisation is associated with a productive cough this may 
expose staff or bystanders by the airborne route to 
nosocomial infection which is a widely held expert opinion 
though still remains controversial.25,26 Use of high-
frequency oscillation, high-flow nasal oxygen and 
continuous positive airway pressure are also highly likely to 
pose a risk of transmission to healthcare staff. 
Otolaryngological and dental procedures utilising high-
frequency mechanical devices also pose a significant risk. 
However, there is a scientific debate on how evidence from 
such studies should be interpreted into national personal 
protection guidance for frontline healthcare staff. It is 
Public Health England’s view that administering 
pressurised humidified oxygen and nebulised medication 
are not thought to carry a significant infection risk because 
the aerosol is generated from material other than the 
patient’s secretions.27  
 
Investigation of small cohorts of nosocomial infection in 
2003, showed that staff who used masks, gowns, and 
handwashing were less likely to develop SARS than those 
who did not use them, but the association for gloves was 
not significant. Both surgical and US National Institute for 
Occupational Safety and Health (N95) masks were 
significantly associated with protection. The data 
suggested that precautions against droplets and contact 
may be adequate for prevention of nosocomial SARS, 
where no AGPs are undertaken.28 
 
Treatment options 
Currently, the mainstay of response against the COVID-19 
pandemic is based on avoidance of transmission, 
particularly to the vulnerable populations, social distancing 
measures, personal protection and hand hygiene.29 WHO 
recommends strategies for extensive tracing - testing of all 
contacts and when community transmission is established 
moving to a strategy of comprehensive detection by 
widespread testing.30  
 
For patients presenting with SARS to hospital, there is a 
need for the rapid expansion of intensive care capacity as 
this may determine mortality. Supportive care — including 
management of organ failure and prevention of 
complications, especially acute respiratory distress 
syndrome, organ failure and secondary nosocomial 

infections — remains the most important management 
strategy for SARS and MERS, as there is currently no 
specific antiviral treatment that has been proven to be 
effective in randomised controlled trials. There are no 
established treatment regimens, but rapid, open-label 
trials are underway.  
 
The approach to treatment is based on; 
• Virus-based therapies include monoclonal antibodies and 
antiviral peptides that target the viral spike glycoprotein, 
viral enzyme inhibitors, viral nucleic acid synthesis 
inhibitors and inhibitors of other viral structural and 
accessory proteins. 
• Host-based therapies include agents that potentiate the 
interferon response or affect either host signalling 
pathways involved in viral replication or host factors 
utilised by coronaviruses for viral replication.31 
 
Inhaled corticosteroids 
The inclusion of inhaled corticosteroids in the FDA-
requested label change warning physicians that treatment 
with corticosteroids may place patients with viral 
infections at increased risk of serious complications does 
not appear to be warranted. Steroids have been used by 
some Chinese physicians in the treatment of COVID-19 and 
it is thought to able to stop the cytokine storm; however, 
this only appears to occur during a narrow window after 
the SARS-CoV-2 virus has been eliminated by the human 
immune response because otherwise, the virus could 
replicate faster and exacerbate symptoms.32 It is also 
hypothesised that routine use of corticosteroids to treat 
this virus could result in the exacerbation of COVID-19-
related lung injury and in cases of ARDS resulting from 
COVID-19, it has been suggested that glucocorticoids 
should be avoided based on the evidence that they can be 
harmful in viral pneumonia and ARDS caused by 
influenza.33,34,35  
 
However, so far there does not appear to be any evidence 
linking the daily use of corticosteroid inhalers as a 
preventer of asthma attacks to poorer outcomes once the 
patient contracts COVID-19. 
Ernst and co-workers used a large health database to 
identify patients with COPD and to study the frequency of 
inhaled corticosteroid use in those admitted to hospital 
because of pneumonia compared with matched control 
subjects. Current use of inhaled corticosteroids was 
associated with an increase of 70% in the rate of hospital 
admission for pneumonia. The admission rate was greatest 
with the highest doses of corticosteroids used, and a 
reduction in risk once inhaled corticosteroids were 
stopped was observed. A 53% increase in pneumonia 
death within 30 days of admission with inhaled 
corticosteroids was also found.36 This has also been shown 
in large epidemiological association in South Korea with 
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asthma patients.37 However in a cohort of viral pneumonia 
patients the inhaled corticosteroid (fluticasone) was 
associated with a lower risk of pulmonary infiltrates in 
patients with influenza A (H1N1) infection.38 
 
Mortality 
The Intensive Care National Critical Care Audit Centre 
(ICNARC) data from approximately 2,500 admissions to 
intensive care units in the UK published on 4 April, shows 
only 1.1% of patients admitted to intensive care units and 
1.3% needing advanced ventilatory support had underlying 
respiratory disease.39 
 
Conclusion 
SARS-Cov-2 is a severe threat to a huge swathe of the world 
population. Patients who are older, with co-morbidities 
such as hypertension, diabetes, kidney disease remain at 
significantly higher risk of poor outcomes. It is 
understandable that patients and health care workers with 
asthma or COPD are likely to be concerned with the 
potential for being severely affected. However, the data 
from China and the UK does not indicate that patients with 
underlying COPD or asthma have an increased incidence of 
coronavirus infection or are at risk of significant adverse 
outcomes.  
It is well established that these patients are at greater risk 
of viral infections (not coronavirus) and combination of 
viruses or secondary bacterial infections are associated 
with LRTIs and need for hospital treatment. There is a small 
but real risk of nosocomial infections and transmission by 
nebuliser therapy of viral fomites/droplets, although the 
UK PHE guidance does not classify this as such.  
 
Hence, until further robust data is available, here are some 
common-sense tips; 
 
• Recommend practice of strict transmission avoidance 
and social distancing 
• Recommend vigilance in personal protection by frequent 
hand washing or use of a surgical mask (against droplet 
transmission) 
• Recommend the wearing of face coverings in public to 
reduce inadvertent asymptomatic transmission to others 
 
• Monitor asthma control and if possible recommend a 
lower dose of ICS 
• Avoid nebuliser use 
• If there are signs of exacerbation, treat promptly avoiding 
prolonged or high dose corticosteroid use and consider 
early treatment of secondary bacterial infections 
• If admitted, consider entry into trials of antivirals, 
chloroquine or combinations 
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