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Letter to the editor:
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Dear Editor,
The devastating social and economic effects which have resulted from the ongoing global
coronavirus pandemic have caused a global health crisis affecting tens of millions of people
and pushing scores of them into poverty. The disease is caused by the novel severe acute respiratory syndrome (SARS) coronavirus-2 (SARS-CoV-2), which causes viral pneumonia and
is known as coronavirus disease 2019 (COVID-19) (Sohrabi et al., 2020). As of 21st December
2020, more than 77 million people were affected with COVID-19 and nearly 1.6 million people
have lost their lives (Coronavirus Worldmeter), with mortality rates being higher in older adults
and frail individuals (Chinnadurai et al., 2020). In a recent report Ioannidis and colleagues
(2020) reported that the mortality rate among patients of < 70 years of age is less compared
with patients above 70 years of age. The disease may either be asymptomatic or symptomatic,
with signs varying from common cold, flu like symptoms such as cough, fever, and fatigue to
severe shortness of breath, pneumonia, and respiratory failure. In addition to severe clinical
course, mortality rates are higher in patients with pre-existing conditions such as coronary vas-

248

EXCLI Journal 2021;20:248-251 – ISSN 1611-2156
Received: December 23, 2020, accepted: February 03, 2021, published: February 05, 2021

cular diseases, hypertension, and diabetes, immunocompromised conditions, and elderly patients (Zhou et al., 2020). Importantly, patients with underlying respiratory diseases such as
chronic obstructive pulmonary disease (COPD) are presumed to be more susceptible to
COVID-19 and are most likely to suffer from critical clinical complications, requiring intensive
care.
COPD is one of the leading causes of mortality with >3 million deaths occurring annually.
It is a progressive, debilitating disease characterized by airflow limitation resulting from
chronic inflammation, airway remodeling, and alveolar damage. COPD is a non-reversible disease, primarily managed by oral/inhaled corticosteroids (ICS) that help reduce inflammatory
responses, short- or long-acting bronchodilators which relax airway smooth muscles, increasing
the airflow and antibiotics to suppress bacterial exacerbations, reducing the risk of complications (Barnes, 2013). However, COPD patients are highly susceptible to viral exacerbations and
are most likely to suffer from COVID-19. Therefore, caring of COVID-19 patients with underlying COPD poses a great challenge.
With the global burden of COPD in people aged >45 years being ~10 % (Singh et al., 2019)
and amidst the growing pandemic there is an increasing concern of COPD being a risk factor
of COVID-19. Interestingly, findings from a systematic review evaluating published data (number of studies=15; total n= 2473 patients) from China has observed the prevalence of COPD in
COVID-19 patients to be around a mere 2 %. Besides, it was also reported that the severity and
mortality rates were greater in COPD patients who had COVID-19 when compared with COPD
patients who were negative for COVID-19 (Alqahtani et al., 2020). However, several other
small cohort studies suggest a higher variation in the vulnerability of COPD patients to COVID19 ranging from a low of 4 %- to as high as 38 % (Leung et al., 2020a). Attaway and colleagues
(2020), in their findings from a large cohort study of 15,586 symptomatic patients at the Cleveland Clinic COVID-19 registry, showed that 9.2 % of COVID patients had COPD but on adjustment for covariates, COPD was not found to be a risk factor for COVID-19. The low prevalence of COPD in this cohort indicates a superior study design by authors who prevented sampling bias, as they included only COPD patients and excluded patients with other chronic lung
conditions (Sin, 2020). Whilst other likely reasons for the reduced susceptibility of COPD patients to coronavirus may be either due to the precautions taken by COPD patients in minimizing contact with COVID-19 patients or due to a potential beneficial effect of steroid use by
COPD patients. However, Attaway and co-workers (2020) have also observed that COPD patients have higher hospitalization, ICU admissions and invasive mechanical ventilation rates.
These findings confirm the previous results reported by Guan and colleagues (2020) where they
observed that, in 575 hospitals in China, COPD subjects were more than 2.5 times at risk of
worsened clinical outcomes and death, suggesting an increased risk of severe COVID-19 in
COPD patients.
The most likely reasons for the higher risk of severe clinical course of COVID-19 in COPD
patients could be due to the increased protein levels of the SARS-CoV-2 receptor, namely angiotensin converting enzyme-2 (ACE-2) in the lower respiratory tract. ACE-2 is associated with
a worsened clinical outcome in COVID-19 patients (Leung et al., 2020b). SARS-CoV-2 enters
the epithelial cells in the nasal mucosa through the activation of their spike proteins by the
transmembrane serine protease 2 protein; the activated spike proteins then bind to the ACE-2
protein and enter the host cells. Using the host cellular machinery, the virus produces daughter
virions which are released into the extracellular matrix infecting other cells of the lower respiratory tract thereby enhancing the possibility of detrimental outcomes (Leung et al., 2020a).
Additionally, viral infections in COPD patients are known to cause secondary bacterial infections which further reinforces the higher risk of severe pneumonia in COVID-19 patients.
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One of the important features of severe COVID-19 is the increased levels of pro-inflammatory mediators leading to systemic inflammation and steroids like dexamethasone are known to
reduce inflammation. A randomized controlled trial with systemic dexamethasone showed onethird to one-fifth reduction in mortality in COVID patients requiring invasive mechanical ventilation and oxygen supported non-invasive mechanical ventilation respectively (RECOVERY
Collaborative Group et al., 2020). Now the key question is, COPD patients who are reliant on
steroids would be more susceptible to COVID-19 infection or whether the use of steroids in
COPD patients with COVID-19 would augment or alleviate the severity of COVID-19 infection? In a systematic review, Halpin and colleagues (2020) suggested that the effect of ICS
could not be associated with either positive or negative consequences in COPD patients with
severe COVID-19 infection. In another study involving the UK electronic health records,
Schultze and colleagues (2020) observed a slightly higher mortality rate of 0.09 % in COVID19 patients with COPD who have used ICS compared with those that used long-acting bronchodilators and found little evidence that supports the protective effect of ICS in COPD patients
with coronavirus. But, according to the Cleveland clinic study, 18.3 % of people who tested
positive for SARS-CoV-2 were less likely to have used corticosteroids compared to 44.8 %
who tested negative, suggesting the potential benefit of steroid usage (Attaway et al., 2020).
Though there is no concrete evidence of the protective effect of steroids in COPD patients with
COVID-19, steroid usage may be considered judiciously after careful examination of potential
risk and benefits.
In summary, COPD patients are presumably at higher risk of COVID-19 infections, however, the exact figures and risk estimates are expected to be clear when more data will be analyzed and reported. Secondly, there seems to be conflicting data on whether the use of corticosteroids in COPD is protective or not, against the development or severity of COVID-19. This,
again, will be clear as more robust data gets published in the coming weeks/months. Finally, it
needs to be ascertained as to which COPD phenotype (emphysema predominant or bronchitis
predominant) or endotype (neutrophil dominant or eosinophil dominant) is more susceptible to
either COVID-19 infection or severity.
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