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Summary

Coronavirus-related Severe Acute Respiratory Syndrome 
(SARS-CoV) in 2002/2003, Middle-East Respiratory Syn-
drome (MERS-Cov) in 2012/2013, and especially the current 
2019/2020 Severe Acute Respiratory Syndrome-2 (SARS-
CoV-2) tested the national health systems’ endurance world-
wide. In order to fight this emergency situation, a variety of 
pharmaceutical companies focused on the design and devel-
opment of efficient vaccines that are considered necessary for 
providing a level of normalization in totally affected human 
social-economical activity worldwide. COVID-19 led to an in-
creased uncertainty in the field of oncological patients’ man-
agement disrupting the normal conditions of therapeutic and 

monitoring procedures. In the current article, we explored the 
impact of SARS-CoV-2 infection on oral carcinoma patients. 
We observed COVD-19 pandemic negatively affects the nor-
mality regarding early diagnosis and optimal management 
(surgical operation, post-operational follow up/monitoring) 
in HNSCC/OSCC patients. Understanding the involvement 
of SARS-CoV-2 in the progression of malignancies is the first 
critical step for targeting the virus by efficient monoclonal 
antibodies and vaccines.
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Introduction

It is well known now that coronavirus Disease 
2019 (COVID-19) is a rapidly globally spread pan-
demic -characterized by elevated rates of infectiv-
ity and mortality- increased the need and pressure 
for design and development of specific anti-SARS-
CoV-2 targeted therapeutic strategies via mono-
clonal antibodies (mAbs) and also for massive pro-
duction of safe and effective vaccines [1]. In fact, 
Coronavirus-related Severe Acute Respiratory 

Syndrome (SARS-CoV) in 2002/2003, Middle-East 
Respiratory Syndrome (MERS-CoV) in 2012/2013, 
and especially the current 2019/2020 Severe Acute 
Respiratory Syndrome-2 (SARS-CoV-2) affected 
negatively the national health systems’ endurance 
worldwide. In order to face this emergency situa-
tion, many pharmaceutical companies focused on 
the design and development of efficient vaccines 
that are considered necessary for providing a level 
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of normalization in totally affected human social-
economical activity worldwide [2,3]. Since now, a 
variety of vaccine types have been under develop-
ment, validation or even some of them have al-
ready completed these stages, approved by Food 
and Drug Administration (FDA), European Medi-
cines Agency (EMA) and other national health au-
thorities for commercial purposes (in vivo use in 
general population), accelerating their production 
and distribution process. Among them, novel, inno-
vative nucleoside-modified viral messenger RNA (v 
mRNA) - based vaccines encapsulated within nano-
particles - specifically lipid ones (LNPs) - are now 
well recognized [4]. Although this is a very prom-
ising aspect of genetic engineering research and 
application in the field of nano-pharmacogenomics 
and targeted nucleic vaccines, there is no extended 
experience and strong data in depth of time re-
garding their safety, efficacy, and immune response 
(active immunization levels) that could realisti-
cally provide to the general vaccinated population 
worldwide [5-7]. 

In the field of oncology, COVID-19 led to an 
increased uncertainty in the field of oncological pa-
tients’ management disrupting the normal condi-
tions of therapeutic and monitoring procedures [8-
10]. In the current article, we explore the impact of 
SARS-CoV-2 infection on oral carcinoma patients.

SARS-CoV-2 protein and genomic profile

 According to extensive genetic analyses, 
SARS-Cov-2 virus belongs to lineage b of beta-
CoVs demonstrating a strong phylogenetic simi-
larity with BatCoVRaTG13 type [11]. Concerning 
its genomic structure, a large non-segmented, 
positive-sense RNA molecule of approximately 30 
kb has been detected and analyzed in conjunction 
with the corresponding RNA-dependent RNA-pol-
ymerase (Rd-Rp) that is essential for its replica-
tion in the cytoplasm of the target epithelial cells. 
Analyzing SARS-CoV-2 spherical virion’s structure 
(diam~100nm), research groups have confirmed 
that there are four main proteins including the 
spike surface glycoprotein (S), the main or matrix 
protein (M), the envelope protein (E), and finally 
the nucleocapsid protein (NC), whereas a variety of 
non-structural proteins have been also identified. 
In fact, 16 non-structural proteins (NSP1–NSP16) 
that encode for the RNA-directed RNA polymer-
ase, helicase, and other components required for 
virus replication have been reported, whereas the 
functional role of other seven accessory proteins 
(ORF3a–ORF8) remains under investigation [12-
14]. S glycoprotein projections -consisting of two 
subunits S1/S2- provide a unique crown-like forma-

tion (corona) on virion’s surface. Concerning their 
functional role, S1 represents the main receptor-
binding domain (RBD), whereas S2 is involved in 
the virus-cell membrane fusion mechanism inter-
acting with proteases, such as furin, thrypsin, cath-
epsin or serino-protease TMPRSS2 [15-17]. Novel 
molecular and structural/crystallographic analyses 
have focused on a specific cell membrane recep-
tor - the human angiotensin-converting enzyme 2 
(hACE2) - which is the main target-functional re-
ceptor for SARS-CoV-2 cell attack, attachment and 
entry that leads to S1 and S2 subunits activation 
[18]. Interestingly, h ACE2 mediated SARS-CoV-2 
cell entry seems to trigger a variety of intracel-
lular signaling pathways, including hypoxia reg-
ulatory molecules [19]. Furthermore, aaccording 
to the latest published epidemiologic data, SARS-
CoV-2-mediated COVID-19 pandemic demonstrates 
aggressive clinic-pathological profiles in signifi-
cant subsets of the infected patients –especially in 
males- and for this reason the role of chromosome 
X that hosts the hACE2 gene (band Xp22.2) seem 
to be critical [20].

SARS-CoV-2 infection in oral carcinoma 
patients

Oral squamous cell carcinoma (OSCC) repre-
sents a major malignancy in Head and Neck Squa-
mous Cell Carcinoma (HNSCC) super-family. This 
pathological entity is frequently characterized 
by an aggressive phenotype due to an increased 
tendency to locally and distant lymph nodes me-
tastasize, as a result of severe genetic alterations 
[21]. Etiopathogenetic factors that lead to OSCC 
development and progression include tobacco, al-
cohol chronic consumption and also viral medi-
ated deregulation [22]. Concerning viral oncogenic 
activity, persistent Human Papilloma Virus (HPV) 
infection is responsible for malignant transforma-
tion of the affected oral/oropharyngeal epithelia 
modifying the host cell genome [23]. 

Approaching the efficacy of SARS-CoV-2 related 
COVID-19 pandemic in OSSC patients, there is in-
creased published experience. Because hospitals in 
India were hardly affected in initial and also sec-
ond phase of the pandemic, onco-surgeon teams 
observed that the management of OSCC was not ap-
propriate for the clinical severity of the correspond-
ing patients. Interestingly, they reported decreased 
survival rates of newly diagnosed OSCC patients as 
a result of high incidence of advanced stage disease 
during the initial phase, n which many patients 
remained inoperable [24]. The impact of surgical 
operations delays on these patients and other with 
a variety of HNSCCs was the topic of another retro-
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spective cohort study [25]. The study group of the 
current research used the optimal time-to-surgery 
(TTS) as a reliable factor for analyzing the data of a 
large group OSSC eligible for malignant tumor sur-
gical excision. They concluded that the time limit 
of 67 days after diagnosis in order these patients to 
be operated were critical for the biological behavior 
of the malignancy. A significantly elevated risk for 
death was observed in patients that had been surgi-
cally operated with delay and exceeded this time 
limit. Additionally, another study group tried to 
describe and suggest potential new, efficient strate-
gies in order oral malignancies progression to be 
restrained and stabilized [26]. Similarly, another 
study focused on the influence of COVID-19 on 
OSCC patients’ morbidity and mortality reported 
increased rates in them, especially in patients with 
a history of systematic tobacco and alcohol con-
sumption combined mainly but not always with 
the toxic side effects that chemotherapy and ra-
diotherapy regimens cause in them [27]. The same 
progressively aggressive behavior of the malig-

nancy under the influence of SARS-CoV-2 infec-
tion pressure was revealed by two studies focused 
on oropharyngeal SSC and OSSC, respectively [28, 
29]. Concerning the molecular mechanisms that are 
implicated in HNSCC/OSCC patients affecting their 
clinical features, ACE2 and TMPRSS2 expression 
in the corresponding malignant tissues demon-
strate differences. A study group reported reduced 
TMPRSS2 expression and imbalances in h ACE2 
expression [30-32].

In conclusion, COVID-19 pandemic negatively 
affects the normality regarding early diagnosis and 
optimal management (surgical operation, post-op-
erational follow up/monitoring) in HNSCC/OSCC 
patients. Understanding the involvement of SARS-
CoV-2 in the progression of malignancies is the 
first critical step for targeting the virus by efficient 
monoclonal antibodies and vaccines.
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