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treatment counters the recent theories that eosinophilia is protective in COVID-19 infections.  
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To the Editor, 

Amidst the current pandemic there is only little clinical evidence regarding COVID-19 

infections in asthma patients. Chinese data [1,2] suggests that asthma patients might not be of 

an elevated risk of severe infections. A recent article by Carli et al [3] hypothesises that 

asthma might even have a protective effect in COVID-19 infections. It is important to point 

out, that this is purely theoretical. Eosinophils from healthy probands have an antiviral 

activity against respiratory syncytial virus and influenza virus, but not eosinophils collected 

from asthma patients [4]. Eosinopenia, alongside lymphopenia has been seen in COVID-19 

patients [2]. Both eosinopenia and lymphopenia are more common in in patients with 

COVID-19 pneumonitis compared to patients with non-COVID-19 viral pneumonitis [5]. 

Azkur et al attribute this to an overwhelming type 1 response [6].  

Peters et al showed that angiotensin converting enzyme 2 (ACE2) and transmembrane 

protease serine 2 (TMPRSS2), two molecules previously identified to facilitate severe acute 

respiratory syndrome coronavirus 2 infection of host cells [7], have a higher expression in the 

sputum of certain asthmatics (African Americans, males, and diabetics) and a lower 

expression in the sputum of asthma patients receiving inhaled corticosteroids, even when 

controlled for disease severity [8]. This provides rational for both potentially identifying at-

risk populations and a protective effect of inhaled corticosteroids in asthma patients for 

COVID-19 infections that goes beyond improved asthma control. Kimura et al showed that 

IL-13, a mediator of T2 high asthma and a target of the monoclonal antibody (mAB) 

dupilumab, decreases ACE2 and increases TMPRSS2, possibly resulting in a zero-sum effect 

[9].  

The current evidence on asthma, eosinophilia, T2 inflammation, and COVID-19 from 

preclinical and epidemiological data paints contradicting pictures. The work of Sabogal 



Piñeros et al suggests that eosinophils in asthmatics and non-asthmatics are not comparable in 

the context of viral infections [4]. While the evidence for COVID-19 infections in severe 

asthmatics receiving mABs is only anecdotal, we believe that some important observations 

can be made. 

In their recent publication, Förster-Ruhrmann et al [10] presented the case of a mild COVID-

19 infection in a patient receiving dupilumab for severe chronic rhinosinusitis with nasal 

polyps (CRSwNP). Based on the information provided in the case report it can be assumed 

that the patient suffers from aspirin-exacerbated respiratory disease, a distinct subtype of 

eosinophilic asthma. The authors hypothesised, that an increase in blood eosinophils, a well-

known effect of dupilumab treatment, might have had a protective effect during the COVID-

19 infection. This misconception, based on a paper by Liu et al [11] has led some to argue for 

the discontinuation of anti-IL-5/5R mABs in severe eosinophilic asthmatics. This has been 

strongly discouraged in a recent position paper by Shaker et al [12]. 

Two severe eosinophilic asthmatics receiving benralizumab at our severe asthma clinic have 

had COVID-19 infections. Both patients experienced a very mild disease course with 

minimal to no deterioration in asthma control. The case-report of a 41-year old male patient 

has recently been published by Renner et al [13]. A 66-year old male patient with severe 

eosinophilic asthma and CRSwNP has received benralizumab since December 2018. Baseline 

blood eosinophilia before initiation of benralizumab was 380 cells/μL. Similar to our recently 

published case-report, blood eosinophils were depleted immediately (20 cells/μL 24 hours 

after treatment initiation, no detectable eosinophils thereafter) and asthma control improved 

rapidly (asthma control test 11 before treatment, >20 after treatment). 

On March 28th 2020 the patient developed fever, anosmia and fatigue. Two SARS-CoV-2 

PCR tests were taken on two different days, both were positive. The fever improved after few 



days, anosmia and fatigue lasted two weeks. The patient did not experience any pulmonary 

symptoms, asthma control test and asthma control questionnaire 6-item scale were unchanged 

to before the infection (25 and 0, respectively). No increase in asthma medication was 

necessary. 

In our opinion, two assumptions can be made from viewing these three cases together. 

The first concerns the potential protective effect of mAB treatment in these patients. While 

there is little evidence that asthmatics are at an elevated risk of more severe COVID-19 

infections, both the patient presented here, as well as the patient in Renner et al [13] regularly 

suffered from viral exacerbations before the initiation of benralizumab. Case-reports, and 

even case-series, only provide anecdotal evidence, but with a growing number of similar 

cases, also the strength of this evidence increases. We believe that this potential protective 

effect might be rather based on good asthma control rather than immunological mechanisms, 

which are different in benralizumab and dupilumab.  

Secondly, both our patients had no detectable blood eosinophils due to benralizumab 

treatment at the time of COVID-19 infection. As pointed out in a recent review by Lindsley 

et al [14] a protective effect of eosinophilia in COVID -19 infections seems unlikely. Thus, 

we believe that there is no protective effect of elevated blood eosinophils, at least in 

eosinophilic asthmatics, and that this did not contribute to the mild disease in the patient 

presented by Förster-Ruhrmann et al [10]. 

More case studies, and if possible prospective data collections and formal analyses of severe 

eosinophilic asthmatics receiving mAB treatment with COVID-19 infections, are necessary 

to confirm the assumptions laid out above. 

Acknowledgements: none 



Funding: This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 

Conflicts of Interest: The authors declare no relevant conflicts of interest 

References 

1.  Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang J, Wang Y, Song B, Gu X, Guan L, 

Wei Y, Li H, Wu X, Xu J, Tu S, Zhang Y, Chen H, Cao B. Clinical course and risk factors 

for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort 

study. Lancet. 2020 28;395(10229):1054–62.  

2.  Zhang J-J, Dong X, Cao Y-Y, Yuan Y-D, Yang Y-B, Yan Y-Q, Akdis CA, Gao Y-D. 

Clinical characteristics of 140 patients infected with SARS-CoV-2 in Wuhan, China. Allergy. 

2020;75(7):1730–41.  

3.  Carli G, Cecchi L, Stebbing J, Parronchi P, Farsi A. Is asthma protective against 

COVID-19? Allergy. 2020 Jun 1;  

4.  Sabogal Piñeros YS, Bal SM, Dijkhuis A, Majoor CJ, Dierdorp BS, Dekker T, 

Hoefsmit EP, Bonta PI, Picavet D, van der Wel NN, Koenderman L, Sterk PJ, Ravanetti L, 

Lutter R. Eosinophils capture viruses, a capacity that is defective in asthma. Allergy. 2019 

Oct;74(10):1898–909.  

5.  Li YX, Wu W, Yang T, Zhou W, Fu YM, Feng QM, Ye JM. [Characteristics of 

peripheral blood leukocyte differential counts in patients with COVID-19]. Zhonghua Nei Ke 

Za Zhi. 2020 Mar 1;59(0):E003.  

6.  Azkur AK, Akdis M, Azkur D, Sokolowska M, van de Veen W, Brüggen M, 

O’Mahony L, Gao Y, Nadeau K, Akdis CA. Immune response to SARS‐CoV‐2 and 

mechanisms of immunopathological changes in COVID‐19. Allergy [Internet]. 2020 May 12 

[cited 2020 Aug 12]; Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7272948/ 

7.  Hoffmann M, Kleine-Weber H, Schroeder S, Krüger N, Herrler T, Erichsen S, 

Schiergens TS, Herrler G, Wu N-H, Nitsche A, Müller MA, Drosten C, Pöhlmann S. SARS-

CoV-2 Cell Entry Depends on ACE2 and TMPRSS2 and Is Blocked by a Clinically Proven 

Protease Inhibitor. Cell. 2020 16;181(2):271-280.e8.  

8.  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 01;202(1):83–90.  

9.  Kimura H, Francisco D, Conway M, Martinez FD, Vercelli D, Polverino F, 

Billheimer D, Kraft M. Type 2 inflammation modulates ACE2 and TMPRSS2 in airway 

epithelial cells. J Allergy Clin Immunol. 2020 Jul;146(1):80-88.e8.  



10.  Förster-Ruhrmann U, Szczepek AJ, Bachert C, Olze H. COVID-19 in a patient with 

severe chronic rhinosinusitis with nasal polyps during therapy with dupilumab. J Allergy Clin 

Immunol. 2020 May 15;  

11.  Liu F, Xu A, Zhang Y, Xuan W, Yan T, Pan K, Yu W, Zhang J. Patients of COVID-

19 may benefit from sustained Lopinavir-combined regimen and the increase of Eosinophil 

may predict the outcome of COVID-19 progression. Int J Infect Dis. 2020 Mar 12;95:183–91.  

12.  Shaker MS, Oppenheimer J, Grayson M, Stukus D, Hartog N, Hsieh EWY, Rider N, 

Dutmer CM, Vander Leek TK, Kim H, Chan ES, Mack D, Ellis AK, Lang D, Lieberman J, 

Fleischer D, Golden DBK, Wallace D, Portnoy J, Mosnaim G, Greenhawt M. COVID-19: 

Pandemic Contingency Planning for the Allergy and Immunology Clinic. The Journal of 

Allergy and Clinical Immunology: In Practice [Internet]. 2020 Mar 26 [cited 2020 Apr 4]; 

Available from: http://www.sciencedirect.com/science/article/pii/S2213219820302531 

13.  Renner A, Marth K, Patocka K, Pohl W. COVID-19 in a severe eosinophilic 

asthmatic receiving benralizumab - a case study. J Asthma. 2020 Jun 10;1–3.  

14.  Lindsley AW, Schwartz JT, Rothenberg ME. Eosinophil responses during COVID-19 

infections and coronavirus vaccination. J Allergy Clin Immunol. 2020 Apr 25;  

 

 


