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Dear Editor, 

In this journal, Garcia-Pachon and colleagues reported that pa- 

ients with asthma had low prevalence of post-COVID-19 syn- 

rome 1 and Han and colleagues described that COVID-19 patients 

ith asthma had a significantly higher risk for ICU admission. 2 

owever, it is still unclear whether allergic disease affects the sus- 

eptibility to COVID-19. 

A study reported no physician-diagnosed asthma among 1590 

atients with COVID-19 in China. 3 Another report on 140 COVID-19 

atients (Wuhan, China) showed no patients had asthma or other 

llergic diseases. 4 In addition, Italy has also shown relatively low 

revalence of asthma. 5 Furthermore, type 2 immune response such 

s IL-4 and IL-13 might provide potential protective effects against 

OVID-19. 6 Thus, we propose that pre-existing asthma may reduce 

he susceptibility to COVID-19. 

To test our proposal, we used two-sample Mendelian random- 

zation (MR), which used genetic variants are independent of many 

actors that bias observational studies, 7 , 8 to assess whether the 

enetic variation of allergic disease affected the susceptibility to 

OVID-19. 

To perform the two-sample MR study, we used, to date, 

he largest GWAS for allergic disease (asthma, hay fever, and 

czema). The GWAS (180,129 cases and 180,709 controls from Eu- 

opean ancestry) was provided by Ferreira and colleagues in 2017. 9 

he summary dataset of allergic disease GWAS is available in 

ttps://gwas.mrcieu.ac.uk/datasets/ebi-a-GCST005038. We selected 

4 independent genome-wide significant variants as genetic instru- 

ental variants (IVs) for allergic disease using the following crite- 

ia: (1) p value ( < 5 × 10 −8 ) on allergic disease; (2) linkage disequi-

ibrium (LD) (r 2 < 0.001) between SNPs; (3) no effects of other po- 

ential risk factors including smoking, body mass index, and blood 

ressure. These IVs are shown in Suppl. Table 1 . 

To date, the largest GWAS for COVID-19 was produced 

y the COVID-19 Host Genetics Initiative in 2020. 10 Primar- 
Table 1 

The causal association of allergic disease with COVID

Method nsnp Beta SE 

MR Egger 74 −0.211 0.097 

Weighted median 74 −0.106 0.052 

IVW 74 −0.089 0.034 

COVID-19: corona virus disease 2019; IVW: Invers

single-nucleotide polymorphisms; Beta: the regress

ing effect allele; SE: standard error. p < 0.05 repre

levels of allergic disease genetic IVs with COVID-19;

confidence interval for OR; OR_uci95: Upper limit o

ttps://doi.org/10.1016/j.jinf.2022.01.015 
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ly, this GWAS is to elucidate the role of host genetic fac- 

ors in susceptibility and severity of the SARS-CoV-2 virus pan- 

emic. The summary dataset of COVID-19 GWAS (14,134 cases 

nd 1284,876 controls from European ancestry) is available in 

ttps://gwas.mrcieu.ac.uk/datasets/ebi-a-GCST010780 and shown in 

uppl. Table 2 . 

Potential proxy SNPs were identified by the LD proxy Tool 

r 2 > 0.8) when allergic disease IVs could not be found in COVID- 

019 summary statistics. Seventy-four independent allergic disease 

enetic IVs were successfully extracted from COVID-2019. The asso- 

iation of 74 independent allergic disease genetic IVs with COVID- 

019 GWAS dataset is shown in Suppl. Table 3 . 

Both MR-egger_intercept and PRESSO methods suggested no 

ignificant pleiotropy of 74 independent genetic IVs of allergic dis- 

ase in COVID-19 GWAS ( Suppl. Table 4 ). Both MR Egger and 

VW in Cochran’s Q statistic showed no significant heterogeneity of 

4 independent genetic IVs of allergic disease in COVID-19 GWAS 

 Suppl. Table 4 ). Therefore, all selected allergic disease-associated 

enetic variants can be taken as the effective IVs in our MR study. 

MR analysis demonstrated that as allergic disease geneti- 

ally increased, the risk of COVID-19 decreased using MR_egger 

Beta = −0.211, p = 0.033; OR = 0.810), weighted median 

Beta = −0.106, p = 0.041; OR = 0.900), and IVW (Beta = −0.089, 

 = 0.009; OR = 0.915) ( Table 1 ). Our analysis suggest that the

enetic variant of allergic disease reduces COVID-19 risk. 

The individual MR estimates demonstrated that as the effect of 

ingle SNP on allergic disease increased, the suppressive effect of 

ingle SNP on COVID-19 risk increased using MR Egger, weighted 

edian, and IVW (Suppl. Fig. 1) . Each effect size (Suppl. Fig. 2) 

nd leave-one-out sensitivity (Suppl. Fig. 3) suggested that each 

ffect of aller gic disease-associated SNPs on COVID-19 risk were 

obust without obvious bias. 

This study has several limitations. First, because allergic dis- 

ase genetic IVs and COVID-19 GWAS are from European ances- 

ry, our results need be proven in other ancestries. Second, it is 

ecessary to clarify whether allergic disease could reduce the risk 

f COVID-19 by randomized controlled trials. Third, the underly- 

ng mechanism by which allergic disease genetically reduced the 
-19. 

p val OR OR_lci95 OR_uci95 

0.033 0.810 0.669 0.979 

0.041 0.900 0.813 0.995 

0.009 0.915 0.856 0.978 

e variance weighted; nsnp: the number of 

ion coefficient based on allergic disease rais- 

sents the causal association of the increased 

 OR: Odds ratio; OR_lci95: Lower limit of 95% 

f 95% confidence interval for OR. 

eserved. 
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isk of COVID-19 is still unclear and worth to be explored in the 

uture. 

In summary, our analysis suggested that genetic variation of al- 

ergic disease reduced the risk of COVID-19 susceptibility. Thus, al- 

ergic disease may be a protective effect against COVID-19. 
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