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ABSTRACT

The Epstein-Barr virus (EBV) is a common virus that infects most people. In fact, >90% of adults around the world have the EBV. The EBV stays
in people’s bodies for their lives, mostly in certain blood cells and skin cells.

Primary infection with the EBV is usually asymptomatic; people usually do not experience any symptoms. They may develop a disease called
infectious mononucleosis. EBV is important to consider because it has been linked to several types of cancer. The EBV has been linked to
carcinoma, Hodgkin’s lymphoma, and Burkitt's lymphoma.

Increasing evidence indicates that EBV is also associated with selected head and neck cancers. The virus contributes to disease development
through its oncogenic potential and its involvement in multiple pathological conditions.

The EBV is linked to cancer in the head and neck area. This happens because of the virus's genes, like EBNAT and LMP1, which are made by the
EBV.These genes from EBV help the cancer cells grow and survive. They do this by making the cells’genetic material unstable, by hiding from the
immune system, and by making the cells grow and die in an abnormal way. EBV deoxyribonucleic acid (DNA) has been found in types of cancer
such as nasopharyngeal, hypopharyngeal, and oral squamous cell carcinomas. Sometimes, when the EBV and the human papillomavirus are
both present, the cancer can become more serious. Studies have shown that the EBV is found more often in people with laryngeal carcinoma
than in people without the EBV.

Scientists have found that some cancers of the head and neck have problems with their chromosomes. These problems occur in people who
have the EBV.EBV is linked to cancers that have issues with chromosome 11.This means that EBV might be causing the chromosomes to become
unstable. This is what genomic studies have shown about EBV-associated head and neck cancers.

This review is about the EBV virus and how it affects people who have head and neck cancer. It looks at how EBV spreads and what happens
inside the body when someone has it. The review also discusses the importance of EBV in head and neck cancer and how markers can be used to
diagnose it. Additionally, it discusses ways to treat EBV, such as using EBV-targeted immunotherapy and developing vaccines to fight the EBV virus.
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HisTORY AND INTRODUCTION

The Epstein-Barr virus (EBV) was discovered in 1964 by Epstein
et al.' Subsequent studies demonstrated the association of EBV
with infectious mononucleosis and its ability to immortalize B
lymphocytes.? These discoveries established EBV as a human
oncogenic virus.

Today, the EBV is recognized for its role in causing certain
types of cancer. These include carcinoma, Hodgkin’s lymphoma,
Burkitt’s lymphoma, and specific gastric carcinomas.>* EBV is
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also linked to some head and neck cancers. It contributes to
cancers of the nasopharynx, larynx, and oropharynx.”” The
virus remains hidden inside host cells for a period, which helps
itavoid detection by the immune system. Additionally, the virus
can lead to cancer because of proteins like EBNAT and LMP1.
These proteins are part of the virus and play a significant role
in this process.*

SuBTYPES OF EPsTEIN—-BARR VIRUS

Epstein—Barr virus exists as two major genetic variants, type one
(EBV-1) and type two (EBV-2), which differ in the organization
of specific viral genes. EBV-1 is globally distributed, whereas
EBV-2 is more prevalent in certain regions of Africa and among
immunocompromised individuals.®?

The EBV subtypes are different in how they can change
cells. EBV-1 is very good at keeping B cells alive. Nowadays,
scientists use tools like polymerase chain reaction (PCR) to
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determine which EBV subtype they are dealing with. They also
use sequencing to obtain information. This is much better than
using restriction enzymes to distinguish the EBV subtypes.’ The
new methods are used all the time now. They have replaced the
older methods.'”

RoLe oF EPsTEIN-BARR VIRUS IN DISEASE

Epstein-Barr virus is strongly associated with multiple
malignancies, including Burkitt's lymphoma, Hodgkin’s
lymphoma, nasopharyngeal carcinoma, and EBV-associated gastric
carcinoma.>*"
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Fig. 1: The EBV infection cycle. Primary infection occurs in the
oropharyngeal epithelium, leading to B-cell infection and transformation.
EBV establishes latency in resting memory B cells and undergoes
periodic reactivation in tonsillar tissue, resulting in viral replication and
shedding, enabling lifelong persistence and transmission?'
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The EBV infection is linked to some health problems in which
the body’s defense system attacks itself. This includes systemic
sclerosis, lupus erythematosus, rheumatoid arthritis, and Sjogren’s
syndrome.>"* EBV infection has been associated with these conditions.

Mucocutaneous and inflammatory conditions are conditions
that affect the skin and cause inflammation. The EBV is involved
in many of these conditions. For example, the EBV is implicated in
hairy leukoplakia, which is a condition that affects the mouth. The
EBV is also implicated in multiform Gianotti-Crosti syndrome and
lymphomatoid granulomatosis.”>'® These are all conditions with
which the EBV is associated.

Emerging evidence suggests a possible association between
EBV and a-synuclein-related neurodegenerative disorders, such as
Parkinson’s disease and dementia with Lewy bodies; however, this
relationship remains controversial.””

The EBV is a problem worldwide. It is thought that the EBV
contributes to around 2,00,000 cases of cancer every year.'®

As shown in Figure 1, the virus infects immune system B cells
and epithelial cells. After the initial lytic phase is contained, EBV
remains latent in a person’s B cells for life.

TROPISM

The EBV selectively infects B lymphocytes and epithelial cells.”
Fusion with B-cell membranes is facilitated by a tripartite
glycoprotein complex (gHglL-gp42), whereas entry into epithelial
cells involves a bipartite version (gHgL).%°

For the B cell to get infected, the EBV uses a protein called gp350
that binds to the CD21 receptor on the B cell. Then another protein
called gp42 interacts with major histocompatibility complex (MHC)
class Il molecules.?’ The EBV can also use CD35 to enter the B cell.?
When EBV infects cells, it uses a different protein called BMRF-2 and
a special way of joining cells together called integrin-mediated
fusion mechanisms.'°

DiaGgNOSTIC AND BIOMARKER APPLICATIONS
ofF EBV IN HEAD AND NEck CANCERS

The way to be sure that EBV is in tumor tissues is to do an in situ
hybridization test to find EBV-encoded ribonucleic acid (RNA).?
This test is the way to confirm that the EBV is really there.
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We also use a test called PCR to find EBV deoxyribonucleic acid
(DNA) in tissue samples that doctors take from people, in saliva,
and in plasma.?*

Circulating EBV DNA is really useful for finding out if someone
has a problem. It can also help figure out what is going to
happen and how well the treatment is working for people with
nasopharyngeal carcinoma. When there is a lot of EBV DNA in the
blood, it usually means the disease is very bad. The person will not
do well. Circulating EBV DNA is a way to check on people without
hurting them. High levels of EBV DNA are often a sign of disease, and
this can lead to poorer outcomes for people with nasopharyngeal
carcinoma and circulating EBV DNA.?

CONCLUSION

The EBVis a problem for people because it is everywhere and stays
in our bodies forever. It also causes a lot of diseases, including some
cancers in the head and neck. We have learned a lot about viruses,
but we still do not know exactly how the EBV causes some of these
head and neck cancers, especially the ones that are not in the nose
area.>”” We really need an EBV vaccine that is approved and also
some medicine that can fight the EBV virus. The fact that we do not
have an approved EBV vaccine and some medicine that can fight
the EBV virus is a problem.'®

Future studies should focus on making EBV vaccines that can
prevent the disease, EBV treatments that use the system, and ways to
detect the EBV virus early. The EBV vaccine s very important. We should
also have some way to monitor the EBV disease. The EBV vaccine and
the EBV treatments are necessary to help people with the EBV virus.
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