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ABSTRACT 

Epstein-Barr Virus (EBV), a member of the 

herpesvirus family, infects more than 90% of the 

global population. This ubiquitous pathogen is 

associated with a range of clinical conditions, 

including infectious mononucleosis, autoimmune 

diseases, and malignancies such as Hodgkin’s 

lymphoma, Burkitt’s lymphoma, and 

nasopharyngeal carcinoma. This review explores 

the virology, transmission, clinical manifestations, 

diagnosis, and treatment options of EBV, 

emphasizing the mechanisms underlying its 

persistence and pathogenicity, as well as future 

directions for prevention and management. 

1. Introduction 

Epstein-Barr Virus (EBV) also known as human 

herpesvirus 4 (HHV-4) is a member of the 

gammaherpesvirus family. EBV belongs to the 

gamma 1 or lymphocryptovirus genus and was 

identified as the first human tumor virus. EBV was 

first discovered in 1964 in Burkitt lymphoma and 

was later found to also be associated with other 

types of lymphoma including Hodgkin lymphoma, 

non-Hodgkin lymphoma in posttransplant patients 

and HIV-infected individuals, T-cell lymphoma, 

and NK/T cell lymphoma(1). EBV is also 

associated with epithelial cancers including 

nasopharyngeal carcinoma and a subset of gastric 

cancers. In addition to its association with different 

forms of human cancer, EBV is also linked with 

non-malignant disease including infectious 

mononucleosis, oral hairy leukoplakia, system 

lupus erythematosus and multiple sclerosis. EBV is 

a significant public health concern due to its ability 

to evade the immune system and its association 

with chronic conditions and malignancies(2). 

 

2. Virology of EBV 

EBV is an enveloped, double-stranded DNA virus. 

Its genome encodes approximately 85 genes, which 

are categorized into latent, lytic, and structural 

proteins. Key components include(3): 

 

 Latent Membrane Proteins (LMP1, LMP2): 

Crucial for transforming B cells. 

 Epstein-Barr Nuclear Antigens (EBNAs): 

Essential for establishing latency. 

 BZLF1 and BRLF1: Trigger the transition 

from latency to lytic replication. 

The virus maintains latency within memory B cells, 

providing a reservoir for lifelong persistence.(4) 

 

3. Transmission 

EBV is primarily transmitted through saliva, 

earning its nickname "the kissing disease." Other 

routes include(5): 

 Blood transfusions. 

 Organ transplants. 

 Perinatal transmission (rare). 

4. Clinical Manifestations 

4.1. Infectious Mononucleosis (IM) 

The most common manifestation of primary EBV 

infection, characterized by fever, pharyngitis, and 

lymphadenopathy(6). 

4.2. EBV-Associated Malignancies 

EBV is implicated in several cancers, including:(7) 

 Hodgkin’s lymphoma: Found in 40% of cases. 

 Burkitt’s lymphoma: Strong association, 

particularly in endemic regions. 

 Nasopharyngeal carcinoma: Common in 

Southeast Asia. 

4.3. Autoimmune Diseases 

EBV has been linked to autoimmune conditions 

such as systemic lupus erythematosus (SLE) and 

multiple sclerosis (MS) due to molecular mimicry. 

5. Diagnosis 

5.1. Serological Testing 

 Viral Capsid Antigen (VCA): IgM indicates 

acute infection; IgG suggests past infection(8). 

 EBNA IgG: Marker of prior exposure. 
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 Early Antigen (EA): Elevated in reactivation. 

5.2. Molecular Methods 

 PCR: Detects viral DNA in blood or tissues. 

 In situ hybridization: Identifies EBV-encoded 

RNA (EBER) in biopsy specimens(9). 

 

6. Treatment 

6.1. Supportive Care 

For infectious mononucleosis, management 

includes hydration, antipyretics, and rest(10). 

6.2. Antiviral Therapy 

Agents such as acyclovir and ganciclovir reduce 

viral replication but are not curative(11). 

6.3. Immunotherapy 

In EBV-associated malignancies, strategies include: 

 Checkpoint inhibitors (e.g., PD-1 inhibitors): 

Enhance immune response. 

 Adoptive T-cell therapy: Utilizes 

EBV-specific cytotoxic T cells(12). 

7. Pathogenesis and Immune Evasion 

EBV’s ability to persist and evade immune 

detection is mediated by: 

 Laila Tawfeeq Al omashi9Latent infection: 

Viral antigens are minimally expressed. 

 Immune modulation: LMP1 activates NF-κB 

pathways, promoting immune evasion. 

 Epigenetic changes: Silencing host tumor 

suppressor genes.(13) 

8. Future Directions 

8.1. Vaccine Development 

Efforts are underway to develop prophylactic 

vaccines targeting EBV structural proteins such as 

gp350(14). 

8.2. Novel Therapies 

 CRISPR-Cas9: Potential for targeting latent 

EBV DNA. 

 RNA-based therapeutics: Disrupt viral RNA 

and latency-related transcripts(15). 

8.3. Public Health Strategies 

Improving awareness and early detection in 

high-risk populations, especially in endemic 

regions for EBV-related cancers(16). 

 

Conclusion 

Epstein-Barr Virus is a multifaceted pathogen with 

significant implications for global health. Its 

association with both benign and malignant 

conditions underscores the need for improved 

diagnostic and therapeutic approaches. Advances in 

vaccine development and gene-editing technologies 

hold promise for mitigating the burden of 

EBV-related diseases. 
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