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LETTER TO THE EDITOR 

Influenza immunization and COVID-19—can viral structure 

be responsible for the effect? 
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We would like to express our gratitude for the readers’ interest 

n our published article entitled “Pneumonia in medical profession- 

ls during COVID-19 outbreak in cardiovascular hospital” published 

n the International Journal of Infectious Diseases ( Ilic et al., 2021 ). 

In the study it was found that medical professionals infected 

ith severe acute respiratory syndrome coronavirus 2 (SARS- 

oV-2) who had been immunized against seasonal influenza had 

 lower incidence of computed tomography-confirmed bilateral 

neumonia. We sought to explain this by presenting evidence of 

tructural similarities between the Coronaviridae (SARS-CoV-2) and 

rthomyxoviridae (influenza virus) families in the structural glyco- 

rotein named haemagglutinin esterase (HE), which was shared 

y lateral gene transfer around 80 0 0 years ago. These similari- 

ies could lead to cross-reactivity and enhanced immunity against 

ARS-CoV-2 in persons who have previously received the seasonal 

nfluenza vaccine ( Ilic et al., 2021 ). 

Zandi and colleagues have questioned this by stating that SARS- 

oV-2 does not have a distinctive HE glycoprotein and thus cross- 

eactivity could not be the reason for the enhanced immunity 

gainst SARS-CoV-2 in persons vaccinated against influenza. How- 

ver, this statement is only partially true. 

SARS-CoV-2, like other Coronaviridae , has a similar structure 

onsisting of spike (S) protein, membrane (M) protein, envelope 

E) protein, and nucleocapsid (N) protein. Although not identified 

s a distinct protein in SARS-CoV-2, HE has been identified previ- 

usly in the Betacoronavirus family as a part of the S1 domain that 

elps viral attachment to the surface of the host cell using sialic 

cid on the host cell’s glycoproteins, while HE within the S1 do- 

ain exhibits sialate O-acetylesterase receptor destroying activity 

 Huang et al., 2015 ). Evolutionary adaptation to the sialoglycome 

f the human respiratory tract has led to a loss of HE receptor- 

inding activity and a reduction in virion-associated esterase activ- 

ty ( Bakkers et al., 2017 ). However, the S glycoprotein of SARS-CoV- 

 has retained properties regarding host receptor binding that are 

ommon for Coronaviridae and influenza virus group C and D, in- 

icating conserved recognizing structures. Comparative protein se- 

uence analysis showed that the short region of the novel coron- 

virus S2 subunit that undergoes conformational changes to attach 

o host cells resembles the structure of influenza H3N2 haemag- 

lutinin. Although the S protein of the novel coronavirus differs 

rom the binding proteins of influenza virus, there is evidence 

hat antiviral drugs that were used to treat influenza have activ- 

ty against SARS-CoV-2. A small study explored the potential ef- 

ects of umifenovir, a drug registered for influenza treatment, on 

ARS-CoV-2, by comparing structural similarities between SARS- 

oV-2 and influenza H3N2 trimerization domains involved in drug 

inding. When superimposed, the binding regions for the drug of 
ttps://doi.org/10.1016/j.ijid.2021.07.055 

201-9712/© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Soc

icense ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
oth viral species demonstrated significant structural similarities 

 Vankadari and Wilce, 2020 ; Vankadari, 2020 a). 

Although evidence regarding the structure and function of the 

ovel coronavirus is emerging, it must be noted that immunization 

tself is a process that stimulates the immune system of the vac- 

inated person, so that the response to another pathogen may be 

nhanced leading to the observed associations found in our study. 

Since COVID-19 is a multifaceted disease, the real impact of in- 

uenza immunization on the incidence and severity of the disease 

an only be explored in a large-scale retrospective study where 

ther factors that have a proven influence on the severity of the 

isease, like diabetes, hypertension, and obesity, are well balanced 

etween the study groups. 
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