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Manuscript text 

To the Editor, 

We read with interest the study by Beurnier et al. describing a lower prevalence of asthma (4.8%) in a 

cohort of 768 patients hospitalized with COVID-19 compared to the general population, none of whom 

presented with an asthma exacerbation and only one who was treated for bronchospasm. This subgroup 

also had significantly reduced mortality compared to a control group without asthma [1]. These findings 

must be considered preliminary given that they arise from a relatively small, single-centre cohort. In 

particular, the control group differed significantly in age (older) and gender balance (greater 

male:female ratio), both associated worse outcomes and raising the possibility that the results represent 

statistical artefact. However, if corroborated, these data reflect a surprising departure from previous 

respiratory viral pandemics, most recently the 2009 H1N1/Influenza A outbreak, where asthma was 

observed to be a major comorbidity in patients requiring hospitalisation (~25% of admissions in a UK 

series [2]). Asthma was subsequently shown to be associated with an increased risk of acquisition of 

H1N1/Influenza A virus [3] and consequent exacerbation [4]. Strikingly, the original SARS-CoV-1 

pandemic was also characterised by an extremely low prevalence of chronic lung disease comorbidities 

[5], further suggesting that SARS-associated coronaviruses may not exacerbate asthma to the same 

extent as other respiratory viruses.  

The mechanisms underlying this phenomenon are unknown. The authors propose two hypotheses to 

explain their observations: a lower expression of angiotensin-converting enzyme 2 (ACE2), the putative 

viral entry receptor for SARS-CoV-2, in asthma and/or a protective effect of inhaled corticosteroids (ICS), 

the mainstay of maintenance treatment in asthma, with ICS treatment linked to reduced sputum ACE2 

expression in asthma[6]. We suggest three further hypothetical mechanisms. Firstly behavioural factors 

are likely to be important. Protective shielding for at-risk groups including those with asthma has been 

widely advocated by international guidelines. Reduced exposure to SARS-CoV-2 amongst patients with 

asthma may therefore be contributing to the low prevalence of asthma in hospitalized cohorts. However 

the low rates of chronic respiratory illnesses in case series from the start of the pandemic before social 

distancing measures were introduced, suggests this cannot be the sole explanation. Government 

policies to limit the spread of the pandemic have also led to reductions in air pollution, which increases 

the severity of virus-induced asthma exacerbations [7]. 

Secondly chronic inflammation in asthmatic lungs, arising from repeated epithelial insults by 

aeroallergens, pollutants and viruses, may lead to a degree of immune tolerance that could in turn act to 

restrict the development of the excessive inflammatory response that drives severity in COVID-19. 

Accordingly, pre-existing asthma was associated with reduced systemic inflammation in patients 

hospitalised with influenza [8] and reduced sepsis and sepsis-related mortality in pneumonia [9]. Type 2 

inflammation, present in ~50% of those with asthma, also protects against the development of sepsis in 

experimental models of bacterial respiratory infection [10].  



Finally, mucus hypersecretion, a hallmark of asthma, may prevent SARS-CoV-2 from reaching the distal 

lung and protect from pathology. Secreted mucus rich in mucin glycoproteins, such as Muc5ac, acts as a 

first line of defence against infection. Asthma is associated with increased expression of MUC5AC [11] 

which, when over-expressed in transgenic mice, protects against influenza infection with reduced viral 

loads and attenuated cellular airway inflammation compared to wild-type controls [12]. It is thus 

conceivable that mucus hypersecretion in individuals with asthma prevents SARS-CoV-2 from 

penetrating far enough to gain access to the alveolar type 2 cells, the cells predominantly expressing 

ACE2 in the lung. However, mucus hypersecretion is not present in all those with asthma and may 

therefore only confer protection in some individuals. It is also notable that other conditions 

characterised by high sputum burden and increased mucins (e.g. COPD) are, in contrast, associated with 

poor outcomes from COVID-19. In these patients, other factors, such as old age and comorbidities, may 

offset any protective effect of increased mucus or other biological mechanisms. 

In summary, a number of factors may be acting in concert to drive a potential protective phenotype 

observed in SARS-CoV-2 infection in asthma suggested from the study by Beurnier et al. (see Figure 1 for 

summary). Large-scale longitudinal studies incorporating sampling, such as that being undertaken by the 

International Severe Acute Respiratory Infection Consortium (ISARIC), should shed light on how immune 

responses to SARS-CoV-2 differ in individuals with and without asthma. Trials of recombinant human 

ACE2 (NCT04335136) and ICS (NCT04416399, NCT04355637) are also ongoing, the results of which are 

eagerly awaited. Understanding the basis of differences in susceptibility to severe COVID-19 between 

asthmatic and non-asthmatic populations may ultimately offer important insights into therapeutically 

exploitable targets to reduce the overall burden of COVID-19.  



References 

1. Beurnier A, Jutant EM, Jevnikar M, Boucly A, Pichon J, Preda M, Frank M, Laurent J, Richard C, 
Monnet X, Duranteau J, Harrois A, Chaumais MC, Bellin MF, Noël N, Bulifon S, Jaïs X, Parent F, Seferian 
A, Savale L, Sitbon O, Montani D, Humbert M. Characteristics and outcomes of asthmatic patients with 
COVID-19 pneumonia who require hospitalisation. The European respiratory journal 2020. 
2. Myles PR, Semple MG, Lim WS, Openshaw PJ, Gadd EM, Read RC, Taylor BL, Brett SJ, 
McMenamin J, Enstone JE, Armstrong C, Bannister B, Nicholson KG, Nguyen-Van-Tam JS, Influenza 
Clinical Information N. Predictors of clinical outcome in a national hospitalised cohort across both waves 
of the influenza A/H1N1 pandemic 2009-2010 in the UK. Thorax 2012: 67(8): 709-717. 
3. Kloepfer KM, Olenec JP, Lee WM, Liu G, Vrtis RF, Roberg KA, Evans MD, Gangnon RE, Lemanske 
RF, Jr., Gern JE. Increased H1N1 infection rate in children with asthma. American journal of respiratory 
and critical care medicine 2012: 185(12): 1275-1279. 
4. Dawood FS, Kamimoto L, D'Mello TA, Reingold A, Gershman K, Meek J, Arnold KE, Farley M, 
Ryan P, Lynfield R, Morin C, Baumbach J, Zansky S, Bennett N, Thomas A, Schaffner W, Kirschke D, Finelli 
L, Emerging Infections Program N. Children with asthma hospitalized with seasonal or pandemic 
influenza, 2003-2009. Pediatrics 2011: 128(1): e27-32. 
5. Booth CM, Matukas LM, Tomlinson GA, Rachlis AR, Rose DB, Dwosh HA, Walmsley SL, Mazzulli T, 
Avendano M, Derkach P, Ephtimios IE, Kitai I, Mederski BD, Shadowitz SB, Gold WL, Hawryluck LA, Rea E, 
Chenkin JS, Cescon DW, Poutanen SM, Detsky AS. Clinical features and short-term outcomes of 144 
patients with SARS in the greater Toronto area. JAMA : the journal of the American Medical Association 
2003: 289(21): 2801-2809. 
6. Peters MC, Sajuthi S, Deford P, Christenson S, Rios CL, Montgomery MT, Woodruff PG, Mauger 
DT, Erzurum SC, Johansson MW, Denlinger LC, Jarjour NN, Castro M, Hastie AT, Moore W, Ortega VE, 
Bleecker ER, Wenzel SE, Israel E, Levy BD, Seibold MA, Fahy JV. COVID-19-related Genes in Sputum Cells 
in Asthma. Relationship to Demographic Features and Corticosteroids. Am J Respir Crit Care Med 2020: 
202(1): 83-90. 
7. Chauhan AJ, Inskip HM, Linaker CH, Smith S, Schreiber J, Johnston SL, Holgate ST. Personal 
exposure to nitrogen dioxide (NO2) and the severity of virus-induced asthma in children. Lancet 
(London, England) 2003: 361(9373): 1939-1944. 
8. Jha A, Dunning J, Tunstall T, Thwaites RS, Hoang LT, Kon OM, Zambon MC, Hansel TT, Openshaw 
PJ. Patterns of systemic and local inflammation in patients with asthma hospitalised with influenza. The 
European respiratory journal 2019: 54(4). 
9. Zein JG, Love TE, Erzurum SC. Asthma Is Associated with a Lower Risk of Sepsis and Sepsis-
related Mortality. American journal of respiratory and critical care medicine 2017: 196(6): 787-790. 
10. Krishack PA, Wang K, Rzhetsky A, Solway J, Sperling AI, Verhoef PA. Preexisting Type 2 Immune 
Activation Protects against the Development of Sepsis. American journal of respiratory cell and 
molecular biology 2017: 57(5): 628-630. 
11. Groneberg DA, Eynott PR, Lim S, Oates T, Wu R, Carlstedt I, Roberts P, McCann B, Nicholson AG, 
Harrison BD, Chung KF. Expression of respiratory mucins in fatal status asthmaticus and mild asthma. 
Histopathology 2002: 40(4): 367-373. 
12. Ehre C, Worthington EN, Liesman RM, Grubb BR, Barbier D, O'Neal WK, Sallenave JM, Pickles RJ, 
Boucher RC. Overexpressing mouse model demonstrates the protective role of Muc5ac in the lungs. 
Proceedings of the National Academy of Sciences of the United States of America 2012: 109(41): 16528-
16533. 

  



Figure legend 

Figure 1: Hypotheses to explain the low prevalence of asthma in hospitalised COVID-19 and relatively 

improved outcomes in these patients. 



 


