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Recent data indicate that the risk of SARS-
CoV-2 spread by blood transfusion is trivial; 
0.66% blood donors are SARS-CoV-2 positive 
in their saliva, and low level of RNAemia is ob-
served in 3.7% of the positive donors1. Likewise, 
although saliva seems to play a role in COVID-19 
spreading1, this may represent the one-side of the 
coin. 

Saliva is one of the innate defense mechanisms 
and contains several innate defense agents that 
exhibit antimicrobial and/or antiviral effects; its 
lubrication and antibacterial/antiviral proper-
ties play a significant role in oral cavity protec-
tion. These agents include the so-called antimi-
crobial peptides [α- and β-defensins, cathelicidin 
(IL-37), histatins, statherin], main glycoproteins 
(mucins, proline–rich proteins, immunoglobulins) 
and minor glycoproteins (lactoferrin, agglutinin, 
lysozyme, cystatins)2,3. Human α- and β- defen-
sins 1-4 and IL-37/hCAP-18 possess activities 
against bacteria, fungi and viruses4; β-defensin-4 
demonstrates antiviral activities against several 
respirational viruses both in vitro and in vivo, 
such as influenza A virus H1N1, SARS-COV and 
MERS-COV5. Likewise, human saliva is a rich 
source of oral epithelial cells that express function-
al toll-like receptors (TLRs), which are important 
for initiation of innate immune responses and in 
the development of adaptive immune responses; 
TLR agonists exhibit substantial impact on the 

inhibition of the genus Coronavirus replication6. 
Moreover, both defensins and cathelicidin: a) re-
duce COVID-19 replication and pro-inflammato-
ry cytokines’ levels, which induce inflammato-
ry process that damages the lining of the lungs, 
resulting in pneumonia, and b) increase anti-in-
flammatory cytokines’ levels. Furthermore, the 
COVID-19 engineered vaccine structure is adju-
vanted by β-3 defensin and included epitopes of 
helper T-lymphocytes, cytotoxic T-lymphocytes 
and B-lymphocytes, thereby making the vaccine 
able to induce a vigorous immune response7. 

Recent evidence8 indicates that although hep-
atitis B virus (HBV) DNA, can be discovered in 
the saliva of HBV infected patients, it appears un-
likely to transmit the infection.  As in the case of 
coronavirus1, HBV also exists in many body fluids 
such as saliva and nasopharyngeal fluid, as mea-
sured by qualitative and sensitive PCR methods. 

The structural protein of HBV appears to contain 
an RNA-polymerase efficient of forming the adult 
coronavirus9. HBsAg as well as coronaviruses 
are detected in blood of patients with acute and 
chronic hepatitis and cirrhosis; electron micros-
copy studies also revealed cytoplasmic HBsAg 
and coronaviruses10; and cytoplasmic HBsAg fell 
together to induce membranes of coronavirus11. 

Since, coronavirus infections are connected 
with uncontrolled austerity of received measures 
with negative impact on several human principles 
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such as personal, social and religious principles, 
the detection of HBV DNA in saliva motivated 
our study group to investigate its potential saliva 
transmission by some hypothetical high risk oc-
cupational Greek procedures such as through the 
Holy Communion Cup. In the first preliminary 
study included patients from our registry with 
HBV chronic hepatitis under entecavir12 and in 
the next step the relative registry of another De-
partment of the same Hospital was incorporated. 
Among other parameters studied, the substantial 
independent categorical variable to evaluate our 
hypothesis was the patients’ occupation, there-
by introducing two sub-groups; priests, with a 
standard active and perpetual weekly exhibition 
to many people’s saliva, and non-priests. The ap-
proval by the Institutional Ethics Committee was 
obtained, and all predispositions of the Helsinki 
Declaration were fulfilled. The reservoir data-
base did not include any personified information 
(name, ID number, etc.) and thus no informed 
consent was necessary. To our knowledge, we re-
ported for the first time in Greece that in the first 
and second registries (N=71 and 429 respective-
ly) of patients, chronic HBV hepatitis was more 
frequent among non-priests (98.6% and 99.7%, 
respectively) compared with priests (1.4% and 
0.3%, respectively). Therefore, both of our data-
sets indicated a decreased prevalence of HBV 
chronic hepatitis among priests when compared 
to other occupations, thus possibly indicating that 
priests appear to be a group that may not common-
ly affected by HBV. Similarly, for the first time 
in Greece, we reported that data from COVID-19 
hospitalized patients in a Medical Center of North 
of Greece, between March 2020 to April 2021, re-
vealed a comparable picture: only 3 from the total 
940 (0.32%) COVID-19 inpatients were priests; 
this parameter is comparable to 0.66% of blood 
donors observed by others1. 

Nevertheless, comparable with HBV, further 
large-scale controlled studies on COVID-19, are 
mandatory to elucidate in depth these findings, 
thereby offering significant  implications in human 
life supporting processes, like, among other social 
encouragement services such as the life-saving 
blood donation, participation in regular holy ser-
vices in certain populations  accompanied by op-
timistic psychological impacts on human life, the 
inhibition of which already fired severe negative 
economic and psychological impacts (i.e., domestic 
violence, depression, hopelessness, or suicide) on 
Geek and international communities. The social, 
religious, occupational and economic disruption 

due to COVID19 has had a negative impact on psy-
chological well-being; and addressing the psycho-
logical effects is an essential component of disaster 
management of infectious pandemics.

Conflict of Interest
The Authors declare that they have no conflict of interests.

References 

 1) Chaves DG, da Silva Malta MC, Chaves DG, da 
Silva Malta MCF, de Souza Madeira Ferreira Boy 
L, Miranda Barbosa A, Fonseca CN, Ellen de 
Lima Torres D, Patterson Nogueira J, Medeiros 
Moreira H, Cristine Martineli Loureiro F, Vargas 
de Freitas Silva J, Aparecida Ribeiro M, Guim-
arães Mourão Cioffi J, Lobato Martins M. Analysis 
of current SARS-CoV-2 infection in a large popu-
lation of blood donors evidenced that RNAemia is 
rare in plasma. Transfusion 2021; 61: 2137-2145. 
doi: 10.1111/trf.16406. Online ahead of print.

 2) Hemadi AS, Huang R, Zhou Y, Zou J. Salivary proteins 
and microbiota as biomarkers for early childhood car-
ies risk assessment. Int J Oral Sci 2017; 9: e1.

 3) Jourdain ML, Velard F, Pierrard L, Sergheraert J, 
Gangloff SC, Braux J. Cationic antimicrobial pep-
tides and periodontal physiopathology: A system-
atic review. J Periodontal Res. 2019; 54: 589-600.

 4) Kountouras J, Deretzi G, Gavalas E, Zavos C, 
Polyzos SA, Kazakos E, Giartza-Taxidou E, Var-
daka E, Kountouras C, Katsinelos P, Boziki M, 
Giouleme O. A proposed role of human defensins 
in Helicobacter pylori-related neurodegenerative 
disorders. Med Hypotheses 2014; 82: 368-373.

 5) Zhao H, Zhou J, Zhang K, Chu H, Liu D, Poon 
VKM, Chan CCS, Leung HC, Fai Ng, Yong-Ping 
Lin YP, Zhang AJX, Jin DY, Yuen KY, Bo-Ji-
an Zheng BJ. A novel peptide with potent and 
broad-spectrum antiviral activities against multi-
ple respiratory viruses. Sci Rep 2016; 6: 22008. 

 6) Sharma BK, Kakker NK, Bhadouriya S, Chhabra R. 
Effect of TLR agonist on infections bronchitis virus 
replication and cytokine expression in embryonated 
chicken eggs. Mol Immunol 2020; 120: 52-60. 

 7) Ojha R, Gupta N, Naik B, Singh S, Verma VK, 
Prusty D, Prajapati VK. High throughput and 
comprehensive approach to develop multiepi-
tope vaccine against minacious COVID-19. Eur J 
Pharm Sci 2020; 105375.

 8) Pintilie H, Brook G. Commentary: a review of risk 
of hepatitis B and C transmission through biting or 
spitting. J Viral Hepat 2018; 25: 1423-1428. 

 9) Huang HL, Jeng KS, Hu CP, Tsai CH, Lo SJ, 
Chang C. Identification and characterization of 
a structural protein of hepatitis B virus: a poly-
merase and surface fusion protein encoded by a 
spliced RNA. Virology 2000; 275: 398‐410.



A. Papaefthymiou, M. Doulberis, S.A. Polyzos, I. Romiopoulos, et al

4874

10) Zuckerman AJ, Taylor PE, Almeida JD. Presence 
of particles other than the Australia-SH antigen in 
a case of chronic active hepatitis with cirrhosis. Br 
Med J 1970; 1: 262‐264. 

11) Sirtori C. Australia antigen, coronavirus, and reverse 
transcriptase in viral hepatitis. Lancet 1971; 2: 261. 

12) Kountouras J, Tsiaousi E, Michael S, Stergiopou-
los C, Tsarouchas G, Papadopoulos A, Kapeta-
nakis N, Katsinelos P, Avramopoulou E, Polyzos 
S. Experience of entecavir administration in pa-
tients with chronic hepatitis B. Ann Gastroenterol 
2010; 23 (Suppl): P128 (in Greek).


