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ABSTRACT 

Epstein-Barr Virus (EBV), or human herpesvirus type 4, is a common pathogen that infects 

[90–95]% of the adult population worldwide. Over the past 10 years, research has significantly 

expanded our understanding of the etiological characteristics of EBV infection, its role in the 

development of malignant and autoimmune diseases, and its mechanisms of interaction with the 

immune system. EBV is a complex herpesvirus that has the ability to infect B lymphocytes and 

epithelial cells, ensuring lifelong persistence in the human body. It has two phases in its life cycle 

– lytic and latent in which different genetic programs and immune mechanisms are activated. 

Depending on the functional state of the cell and the type of latency, the virus can change gene 

expression patterns to avoid immune surveillance. The immune response to EBV infection in-

cludes humoral and cellular components. Cytotoxic CD8⁺ T lymphocytes play a decisive role, but 

the virus is able to effectively modulate or suppress their activity. To ensure long-term persis-

tence, the virus employs a number of immune evasion strategies, including disruption of antigen 

presentation via major histocompatibility complex I and II molecules, induction of regulatory T 

cells, and suppression of proinflammatory responses. EBV infection can manifest in various clin-

ical forms, from infectious mononucleosis to severe chronic diseases: chronic active EBV infec-

tion, post-transplant lymphoproliferative disorders, and EBV-associated neoplasms. There is 

a close relationship between EBV and the development of certain autoimmune diseases, including 

rheumatoid arthritis, Sjögren's syndrome, and systemic lupus erythematosus. The virus is capable 

of causing immune dysregulation through molecular mimicry, expression of viral proteins, acti-

vation of cytokine pathways, and loss of immune tolerance. 

Keywords: pathogenesis, clinical presentation, autoimmune processes, oncogenicity, robust 

health and well-being. 

 

 

Introduction 

Epstein-Barr Virus (EBV) is one of the most 

common viruses in the world. It is estimated that 

over 90% of the adult population worldwide is 

infected with this virus [1; 2]. Seropositivity in-

creases with age: [0–6] months – high seroposi-

tivity (~79%) due to the presence of maternal an-

tibodies, [6–12] months – decrease to 14% due to 

the disappearance of maternal antibodies [3], in 

children [6–8] years old – approximately 54%, 

while in adolescents [18–19] years old – already  

 

 83%. The prevalence of EBV varies by region. 

Asia: in China, seropositivity among children 

reaches 81 %, and among people over 40 years of 

age, it is almost 95% [4]. Europe: in France, over 

the past 15 years, seropositivity among children 

has decreased to 60% [5]. North America: In the 

US, seropositivity among children and adoles-

cents aged [6–19] years is 67% [4]. 

As mentioned above, EBV shows high sero-

positivity worldwide, especially among adults. In 

Ukraine, there has been an increase in the inci-

dence of infectious mononucleosis among chil-

dren, but detailed data on the overall seropreva-

lence of the population are lacking. Further epide-

miological studies are needed in Ukraine to more 

accurately determine the prevalence of EBV and 

develop effective prevention and treatment strate-

gies. 
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The COVID-19 pandemic has affected the epi-

demiology of EBV: in 2020, the number of sero-

positive EBV cases decreased by 30% compared 

to 2019 [3]. Some studies indicate a possible reac-

tivation of EBV after SARS-CoV-2 infection [6]. 

EBV belongs to the gammaherpesvirus sub-

family of the Herpesviridae family, is a common 

oncogenic agent discovered during the study of bi-

opsy material from a patient with Burkitt's lym-

phoma [7]. It is the first identified human lympho-

tropic herpesvirus that the World Health Organi-

zation (WHO) has officially recognized as car-

cinogenic. According to epidemiological studies, 

more than 95% of the population is infected with 

EBV [8]. The main route of transmission is 

through saliva, although infection is also possible 

through other biological fluids, breast milk, and 

organ transplants containing the virus [9]. 

Among the known subtypes of the virus are 

EBV-1 and EBV-2. The first is globally distri-

buted and is characterized by a high ability to 

transform B-lymphocytes into immortalized lym-

phoblastoid cell lines in vitro. In contrast, EBV-2 

is more common in Africa and shows tropism 

mainly to T cells in culture [10]. 

The EBV infection process goes through three 

stages: primary infection with lytic replication, la-

tency, and lytic reactivation [11]. In most cases, 

the initial infection occurs in early childhood. For 

example, in northern China, the seroprevalence of 

EBV antibodies among children exceeds 80% 

[12]. In childhood, the infection is usually asymp-

tomatic or manifests itself with symptoms of acute 

respiratory viral infection, but in adolescence or 

adulthood, it can lead to Infectious Mononucleosis 

(IM) [13]. 

After the initial infection, the virus enters a la-

tent phase, remaining in memory B cells, the main 

reservoir for long-term persistence [14]. In most 

people, the latent form of EBV infection proceeds 

without clinically significant signs. However, in 

conditions of immunodeficiency, reactivation of 

the virus may occur, accompanied by the develop-

ment of diseases. 

EBV is associated with several pathological 

conditions: IM, Chronic Active EBV Infection 

(CAEBV), EBV-related autoimmune disorders, 

and EBV-induced tumors. These pathologies can 

pose a serious threat to health, therefore scientists 

are actively researching the mechanisms of viral 

persistence and possible ways to eliminate it from 

the host's body. 

Aim. To review scientific publications on the 

study of immunological features of EBV infection  

 and pathophysiological mechanisms leading to 

multiple organ and autoimmune damage. 

Materials & Methods 

Scientific articles and studies published in the 

PubMed database, the Public Health Center of the 

Ministry of Health of Ukraine, Karger, Robert 

Koch Institute, Onlinelibrary, Centers for Disease 

Control and Prevention, and European Centre for 

Disease Prevention and Control were used. Partic-

ular attention was paid to studies on the immuno-

logical characteristics and pathophysiological 

mechanisms of EBV infection. Articles published 

between 2015 and 2025 were analyzed using sys-

tematic literature review methods and compara-

tive analysis of clinical results to ensure the rele-

vance and accuracy of the conclusions. 

Results  

EBV has a spherical morphology and consists 

of three main structural components: an outer en-

velope, a tegument, and a nucleocapsid [15]. The 

envelope contains several glycoproteins, eight of 

which play a key role in the process of virus pene-

tration into the host cell. The tegument is repre-

sented by unevenly distributed proteins, a distri-

bution pattern characteristic of herpesviruses. In-

side is the nucleocapsid, an icosahedral structure 

consisting of capsid proteins that surround a dou-

ble-stranded DNA genome approximately 172,000 

base pairs in size [16]. The EBV genome has over 

100 genes encoding approximately 85 proteins 

and up to 50 non-coding RNAs [15]. 

The virus is transmitted mainly through saliva. 

In the early stages of infection, the virus affects B-

lymphocytes and epithelial cells of the oropha-

rynx. Viral glycoproteins bind to the complement 

receptor type 2 (CD21, Cluster of Differentiation 

21) on B cells, which mediates viral attachment. 

Subsequently, interaction with Major Histocom-

patibility Complex (MHC) type II molecules pro-

motes the virus's approach to the cell membrane 

and triggers the fusion mechanism [17]. Since epi-

thelial cells do not express CD21 and MHC-II, 

EBV uses alternative entry mechanisms to infect 

them, including lipid raft-dependent endocytosis 

and micropinocytosis. 

After fusion of the viral envelope with the cell 

membrane, the tegument and nucleocapsid are re-

leased into the cytoplasm. Further release of ge-

netic material and activation of viral DNA poly-

merase occur in the cell nucleus during the lytic 

phase. In this phase, the EBV genome expresses 

more than 80 gene products necessary for viral 

replication and synthesis of structural components 

[18]. 
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EBV also activates cellular transformation 

mechanisms, stimulating the proliferation of in-

fected B cells and their differentiation into 

memory cells within the germinal center reac-

tions. During the immune response, antigen-pre-

senting cells present viral antigens to T lympho-

cytes, in particular Cytotoxic T Cells (CTLs, Cy-

totoxic Т-Lymphocytes), which destroy infected 

cells, controlling the viral load. Some of the in-

fected memory B cells enter the peripheral blood, 

where they can remain in a latent state or undergo 

lytic replication. EBV actively replicates in both 

epithelial cells and B cells, contributing to the con-

stant release of viral particles into the oral cavity. 

This process promotes the circulation of infected 

cells between the oropharynx and the general vas-

cular system [19]. 

EBV is capable of remaining in a latent phase 

in the human body, which complicates its com-

plete elimination and contributes to the long-term 

persistence of the virus. After primary infection, 

linear EBV DNA transitions to a circular form 

(episome) in the nucleus of the host cell [20]. 

These episomes attach to the chromatin of the cell 

with the help of the EBV Nuclear Antigen 

(EBNA-1), replicate synchronously with the cell 

cycle, and are transmitted to daughter cells [21]. 

In the latent phase, EBV expresses only a lim-

ited set of proteins and non-coding RNAs. The vi-

rus can implement different patterns of latent gene 

expression (latent types 0, I, II, III), depending on 

the type of infected cells and their functional state 

[19]. For example, in the latency phase I, the EBV 

genome is stored in memory B cells, during la-

tency II their differentiation is stimulated, and la-

tency III is associated with the proliferation of na-

ive B cells. In latent state 0, the expression of viral 

genes is completely suppressed, allowing the virus 

to "hide" in the immune system [22]. 

Under certain conditions, infected B cells can 

be activated, transformed into plasma cells, and 

initiate lytic reactivation of EBV. In this phase, 

special proteins bind to the sites of DNA replica-

tion initiation, activating the transcription of viral 

genes and initiating the lytic cycle. After replica-

tion of the viral genome, the newly formed DNA 

is converted from a circular to a linear form by the 

terminase complex, packaged into a capsid, wrap-

ped in tegument proteins, and then enveloped by 

the Golgi apparatus. The cycle ends with exocyto-

sis, when mature viral particles are released from 

the cell into the extracellular space [9; 23]. 

Adaptive immunity plays a key role in the 

recognition and elimination of foreign antigens, 

 including viral antigens, and involves the partici-

pation of both B and T cells in the response to 

EBV infection. B cells produce specific antibodies 

against viral antigens. In particular, IgM and IgA 

to the Virus Capsid Antigen (VCA) appear in the 

early stages of infection, while IgG to VCA peaks 

after [2–4] months and persists for a long time. 

Antibodies to gp350, gp42, and gHgL are also 

produced, which block EBV binding to B cells and 

inhibit virus fusion, limiting its spread [24; 25]. 

The cellular response includes the activation of 

specific CD8⁺ and CD4⁺ T cells. CD8⁺ cytotoxic 

T lymphocytes recognize viral peptides presented 

through MHC-I and destroy infected cells. The 

proportion of lytic antigen-specific CD8⁺ T cells 

can reach up to 2% of the total CD8⁺ population, 

while latent responses account for about 1% [26]. 

These cells show the greatest activity towards the 

products of early lytic genes, with less activity to-

wards Early (E) genes and low activity towards 

Late (L) genes. Among latent antigens, the im-

mune response of CD8⁺ T cells is most pro-

nounced to proteins of the EBNA3 family, which 

limit the proliferation of transformed B cells [26; 

27]. Weakening of T-cell immunity, for example 

after transplantation, can lead to the development 

of EBV-associated Post-Transplant Lymphopro-

liferative Disease (PTLD), which can be treated 

with adaptive transfer of EBV-specific T cells [8; 

28]. 

CD4⁺ T cells are activated through interaction 

with MHC-II on EBV-infected B cells. They pro-

mote antibody production, support CD8⁺ T cell 

function, and can act as effector cells, destroying 

infected or transformed B cells. Their response to 

latent antigens is more stable than to lytic anti-

gens, although the activity of CD4⁺ T cells against 

IE-, E-, and L-products is relatively uniform [26; 

29]. 

To achieve long-term survival in the host and 

establish persistent infection, EBV has also devel-

oped many strategies to evade immune surveil-

lance. In particular, the virus can suppress the ac-

tivation of certain receptors on myeloid cells (e.g., 

Toll-like receptors) and directly influence the ex-

pression of MHC-I and MHC-II molecules. Fi-

nally, EBV modulates the function of T lympho-

cytes, NK cells, and antigen-presenting cells, re-

ducing the effectiveness of the immune response 

[30]. 

EBV also effectively evades adaptive immune 

surveillance using a number of mechanisms. In 

particular, it can disrupt antigen presentation via 

MHC-I molecules, which prevents infected cells 
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from being recognized by CD8⁺ T lymphocytes. 

Normally, peptides formed by the proteasome are 

transported to the endoplasmic reticulum, where 

they bind to MHC-I and are presented on the cell 

surface to T cells [31]. 

In addition, EBV can also block antigen pre-

sentation via MHC-II. For example, lytic phase 

proteins can interfere with antigen recognition by 

CD4⁺ T cells by binding to the MHC-II complex 

on the surface of B lymphocytes [32]. 

It has also been established that EBV can pro-

mote the growth of a population of specific regu-

latory T cells, which potentially suppresses the an-

titumor immune response and promotes the sur-

vival of tumor cells [33]. 

EBV can cause a wide range of clinical mani-

festations, from asymptomatic infection to the de-

velopment of malignant neoplasms. One of the 

most common manifestations is IM, which de-

velops in [35–50]% of adolescents during primary 

EBV infection [34]. Its main symptoms are sore 

throat, fever, lymphadenopathy, and atypical lym-

phocytosis, which occur as a result of the activa-

tion of CD8⁺ T cells against viral antigens, in par-

ticular proteins of the EBNA3 family and products 

of lytic genes [1; 27]. 

The diagnosis of acute EBV infection is based 

on the detection of specific antibodies to EBV or 

heterophilic antibodies. The virus primarily in-

fects B cells, and the disease usually regresses af-

ter the activation of CD8⁺ T cells, which destroy 

infected cells [35]. Antiviral therapy, particularly 

with acyclovir, is effective only against the lytic 

phase and does not affect latent infection, there-

fore it does not shorten the course of the disease 

or reduce the frequency of complications [36]. In 

most cases, symptomatic treatment is prescribed, 

although sometimes the disease can progress. 

CAEBV is a prolonged (>3 months) course of 

the disease with high levels of viral DNA in the 

absence of immunodeficiency [37]. The main 

symptoms are persistent or recurrent signs similar 

to IM, as well as liver damage, lymphadenopathy, 

hepatosplenomegaly, Hemocytic LymphoHistio-

cytosis (HLH), retinitis, interstitial pneumonia, 

mosquito bite allergy, etc. [38]. Such complica-

tions are associated with the infiltration of organs 

by EBV-infected lymphocytes. According to 

a prospective study, EBV mainly infects T cells 

(60%) and NK cells (40%), with CD4⁺ cells dom-

inating among the infiltrate. At the same time, the 

infection proceeds as a latent type II with expres-

sion of the EBV Nuclear Antigen (EBNA1), La-

tent Membrane Proteins (LMP1/2), and short 

 RNA molecules encoded by EBV (EBER, Ep-

stein-Barr Encoded RNA) [30]. 

The only effective treatment currently con-

sidered is hematopoietic stem cell transplantation, 

although antiviral agents, chemotherapy, and im-

munotherapy are also used [39]. 

Recent studies indicate a close link between 

EBV infection and the development of autoim-

mune diseases, such as Multiple Sclerosis (MS), 

Rheumatoid Arthritis (RA), Sjögren's Syndrome 

(SS), and Systemic Lupus Erythematosus (SLE). 

EBV can activate and stimulate the immune sys-

tem, thereby increasing the risk of autoimmune 

diseases. Defective EBV-specific T cells, increa-

sed viral load and expression of lytic phase pro-

teins, as well as high levels of antibodies to EBV 

in patients with RA, SS, and SLE confirm the eti-

ological role of EBV in the development of auto-

immune diseases [29; 30; 40]. There are several 

mechanisms by which EBV causes autoimmune 

diseases. First, it can infect lymphocytes and ex-

press immune regulatory proteins involved in 

evading the immune response, which can affect 

the human immune system. Second, it can induce 

the production of many cytokines and inflamma-

tory factors. The virus-encoded EBER can form 

complexes with the cellular EBER-binding pro-

tein La (SSB, Sjögren's Syndrome antigen B) and 

can release large amounts of pro-inflammatory 

factors, mediating the TLR3 signaling pathway, 

thereby enhancing the autoreactivity of nuclear ri-

bonucleoprotein La in patients with SS and SLE 

[24; 41]. Finally, EBV can cause loss of immune 

tolerance and promote the progression of autoim-

mune diseases through molecular mimicry [42]. 

Most patients with RA produce characteristic au-

toantibodies, including Rheumatoid Factor (RF) 

and Anti-Citrullinated Protein Antibodies (ACPA). 

Studies have shown that latent EBV transcripts 

and latent and lytic EBV proteins are found in ec-

topic lymphoid structures resembling germinal 

centers in the synovial membrane of RA, and an-

tibodies against EBNA2 citrullinated peptides are 

found in patients with RA. Thus, EBV can induce 

an immune response in the body, which can then 

be redirected to self-antigens through cross-reac-

tivity and epitope spreading [43]. 

EBV is an oncogenic virus associated with the 

development of various malignant neoplasms, ca-

pable of provoking the development of various 

types of lymphomas, including Burkitt's Lym-

phoma (BL) and Hodgkin's Lymphoma (HL) [2]. 

BL is one of the first EBV-associated lymphomas 

to be identified, predominantly in children, with 
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a high degree of malignancy and rapid progression 

[44]. According to the WHO classification, BL is 

divided into endemic, sporadic, and immunodefi-

ciency-associated forms. Endemic LB (eLB), 

prevalent in equatorial Africa, is associated with 

EBV and is characterized by translocation of the 

proto-oncogene MYC, caused by overexpression 

of AID in B cells infected with latent EBV [45]. 

Malaria caused by Plasmodium falciparum also 

promotes AID-induced mutations by increasing 

the number of B cells and their sensitivity to EBV 

[46]. In addition, EBV induces the expression of a 

triad of proteins that promote the survival, prolif-

eration, and immune mimicry of transformed B 

cells: EBNA1, BamHI Rightward Reading Frame 

1 (BHRF1) protein, LMP1 (Latent Membrane 

Protein 1) (Inhibits Proapoptotic Protein (BIM), 

preventing apoptosis), and EBER. Clinically, LB 

may manifest as enlarged lymph nodes, abdo-

minal masses, jaw lesions, and leukemia-like 

symptoms. The main treatment is intensive chem-

otherapy, as the standard Cyclophosphamide-Do-

xorubicin-Oncovin-Prednisone (CHOP, Cyclo-

phosphamide, Hydroxydaunorubicin, Oncovin, 

and Prednisone) regimen is ineffective. The addi-

tion of rituximab improves the prognosis, and in 

severe cases, allogeneic Hematopoietic Stem Cell 

Transplantation (HSCT) is effective [2; 47]. 

Back in 1987, it was established that EBV 

DNA is detected in 20–50 % of cases in Hodgkin 

and Reed-Sternberg (HRS) cells [48]. The WHO 

distinguishes two types of HL: Classical (cHL), 

which is often associated with EBV, and Nodular 

Lymphocytic Variant (NLPHL). In cHL, EBV is 

in type II latency mode, with expression of 

EBNA1, LMP1/2A, and EBER [49]. LMP1 acti-

vates the NF-κB, JAK/STAT, and PI3K signaling 

pathways, mimicking CD40, which promotes the 

transformation of B cells into HRS cells. The ex-

pression of B-cell markers is also reduced, and 

LMP2A compensates for the loss of BCR in some 

HRS cells [50]. In 90% of cases, the first symptom 

is enlarged lymph nodes; later stages are accom-

panied by damage to the liver, spleen, and bone 

marrow. Some patients may experience general 

symptoms such as fever, weight loss, and itching. 

Treatment includes chemotherapy and radiation 

therapy, followed by HSCT or biological agents in 

cases of recurrence [51]. 

EBV is closely associated with the develop-

ment of NasoPharyngeal Carcinoma (NPC), espe-

cially in endemic regions of southern China and 

Southeast Asia. The WHO classifies NPC into 

three histological types, of which undifferentiated  

 (type III) is most closely associated with EBV. 

Due to its asymptomatic onset, the cancer is often 

diagnosed at a late stage [52]. The virus infects ep-

ithelial cells in a latent type II pattern, expressing 

EBNA1, LMP1/2, EBER, and viral microRNAs 

[53]. LMP1 promotes cell growth, prevents apop-

tosis, activates MMP9, mucin-1, ezrin, and the 

VEGF-C/VEGFR-3 axis, which facilitates metas-

tasis. BART microRNAs also contribute to the 

evasion of T-cell immunity. The most common 

manifestation is metastasis to the cervical lymph 

nodes, sometimes accompanied by nasal dischar-

ge, nasal congestion, ear discomfort, and head-

ache. The mainstay of treatment is radiation and 

chemotherapy [54]. 

The global prevalence of EBV in cases of gas-

tric adenocarcinoma is 8 % [55]. In 2020, EBV-

associated cancers caused between 239,700 and 

357,900 new cases and between 137,900 and 

208,700 deaths worldwide [56]. 

In 2014, the TCGA first classified gastric can-

cer into four molecular subtypes, one of which is 

associated with EBV (EBVaGC, (Epstein-Barr 

Virus-associated Gastric Carcinoma). EBVaGC is 

characterized by type I or II latency with expres-

sion of EBNA1, LMP1, and LMP2A. Such tumors 

often have PIK3CA mutations, DNA hypermeth-

ylation, and amplification of the JAK2 and PD-

L1/2 genes [57; 58]. This type is more common in 

men and is associated with pronounced lymphoid 

infiltration and a relatively favorable prognosis 

[59]. The main approaches to treatment include 

surgical resection, supplemented by chemothe-

rapy and radiation therapy. 

Serological tests are the basis for the diagnosis 

of EBV infection, especially IM. They allow the 

stage of infection to be determined and differenti-

ated from other diseases. Antibodies to VCA: 

VCA-IgM appear in the early stages of infection 

and disappear after 4–6 weeks; VCA-IgG are de-

tected at the onset of infection, peak after 2–4 

weeks, and remain for life. Antibodies to class G 

nuclear antigen (EBNA-IgG, Epstein-Barr Nu-

clear Antigen-Immunoglobulin G) appear [6–8] 

weeks after the onset of infection and indicate a 

past infection. Antibodies to early antigen (EA-

IgG, Early Antigen-Immunoglobulin G) may be 

detected during acute infection or virus reactiva-

tion (Table). 

Serological tests are used for most patients, but 

in some cases, especially in immunosuppressed 

individuals, the results can be difficult to interpret. 

Molecular diagnostics, in particular Polyme-

rase Chain Reaction (PCR), allows the detection 
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Table. Interpretation of serological test results to determine the stage of infection 

 

Stage of infection VCA-IgM VCA-IgG EBNA-IgG EA-IgG 

Acute infection + + – ± 

Previous infection – + + – 

Reactivation – + + + 

Not infected – – – – 

 

Notes: "+" – antibodies are present, "–" – absent, "±" – may be present or absent. 

 

 

and quantification of EBV DNA in various bio-

logical samples. It is used to monitor viral load, 

especially in immunosuppressed patients, such as 

transplant recipients. Cerebrospinal fluid PCR is 

used to diagnose EBV encephalitis and other neu-

rological complications. 

In Situ Hybridization (ISH) is used to diagnose 

EBV-associated tumors and CAEBV by detecting 

EBV-infected cells in tissue samples using an 

EBER probe.  

Immunohistochemistry is the "gold standard" 

for confirming EBV infection in tissues by detect-

ing LMP1 EBNA and other proteins. 

The Monospot test allows for rapid detection 

of heterophile antibodies characteristic of IM, but 

it has low sensitivity in children under 4 years of 

age and may produce false-positive results in other 

diseases, so it is not recommended for general use, 

especially in pediatric practice [60]. 

Conclusions 

The Epstein-Barr virus is a complex herpesvi-

rus that can infect both B lymphocytes and epithe-

lial cells, ensuring lifelong persistence in the hu-

man body. It has two phases in its life cycle – lytic 

and latent in which different genetic programs and 

immune mechanisms are activated. Depending on 

the functional state of the cell and the type of la-

tency, the virus can change gene expression pat-

terns to evade immune surveillance. 

The immune response to the Epstein-Barr virus 

includes both humoral and cellular components. 

Cytotoxic CD8⁺ T lymphocytes play a decisive 

role in controlling the infection, but the virus is 

able to effectively modulate or suppress their ac-

tivity. To ensure its long-term presence in the body, 

 the virus employs a number of immune evasion 

strategies, including disruption of antigen presen-

tation via MHC I and II molecules, induction of 

regulatory T cells, and suppression of proinflam-

matory responses. 

Epstein-Barr virus infection can manifest itself 

in a wide range of clinical forms: from infectious 

mononucleosis to severe chronic diseases such as 

chronic active Epstein-Barr virus infection, post-

transplant lymphoproliferative disorders, and EBV- 

associated neoplasms. 

There is a close relationship between EBV and 

the development of certain autoimmune diseases, 

including rheumatoid arthritis, Sjögren's syndro-

me, and systemic lupus erythematosus. The virus 

is capable of causing immune dysregulation 

through molecular mimicry, expression of viral 

proteins, activation of cytokine pathways, and loss 

of immune tolerance. 
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