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Introduction
Viruses are primarily known for causing infections, but 
some viruses can also lead to cancer by altering the genetic 
material of host cells. These cancer-causing viruses, known 
as oncoviruses, are responsible for a significant percentage 
of human cancers. Oncoviruses promote oncogenesis by 
disrupting normal cellular processes, leading to uncontrolled 
cell division, genetic mutations, and eventually, the formation 
of tumors. This article explores how oncoviruses cause 
cancer, the types of cancers associated with viral infections, 
and ongoing research aimed at preventing and treating virus-
related cancers [1].

Oncoviruses are a group of viruses that can cause cancer in 
humans and animals. These viruses infect cells and integrate 
their genetic material into the host cell's DNA, leading 
to changes in cellular functions that can promote tumor 
formation. Oncoviruses are responsible for around 15-20% 
of human cancers worldwide. The major oncoviruses known 
to cause cancer in humans include human papillomavirus 
(HPV), Epstein-Barr virus (EBV), hepatitis B and C viruses 
(HBV and HCV), Kaposi's sarcoma-associated herpesvirus 
(KSHV), and human T-cell lymphotropic virus (HTLV-1). 
These viruses use different mechanisms to induce cancer, but 
they all disrupt normal cell regulation [2].

Oncoviruses cause cancer through several mechanisms. One 
common strategy is the integration of viral DNA into the host 
genome, which can activate oncogenes or inactivate tumor 
suppressor genes. For example, HPV encodes proteins like E6 
and E7, which inactivate the tumor suppressor proteins p53 
and retinoblastoma protein (pRb), leading to uncontrolled cell 
division. Another mechanism is chronic inflammation induced 
by viral infections, which can damage DNA and promote 
mutations. Hepatitis viruses, for instance, cause chronic liver 
inflammation, increasing the risk of liver cancer. Additionally, 
some viruses, like EBV, can induce immortalization of 
infected cells, allowing them to proliferate indefinitely [3].

One of the most well-known oncoviruses is human 
papillomavirus (HPV), which is responsible for the vast 
majority of cervical cancers. HPV is a sexually transmitted 
virus with more than 100 different strains, but only a few, such 
as HPV-16 and HPV-18, are classified as high-risk for cancer. 
HPV infects the epithelial cells of the cervix and integrates 
its DNA into the host genome. The viral proteins E6 and E7 
inactivate the tumor suppressors p53 and pRb, leading to the 

accumulation of genetic mutations and the development of 
cancer. HPV is also associated with other cancers, including 
head and neck cancers, anal cancer, and penile cancer [4].

Epstein-Barr virus (EBV) is a herpesvirus that is commonly 
associated with infectious mononucleosis (also known 
as the “kissing disease”), but it is also linked to several 
cancers, particularly lymphomas. EBV can infect B cells, 
a type of immune cell, and establish a latent infection. In 
some cases, EBV infection can lead to the development of 
cancers like Burkitt’s lymphoma, Hodgkin’s lymphoma, and 
nasopharyngeal carcinoma. EBV-induced oncogenesis is 
mediated by viral proteins such as latent membrane protein 
1 (LMP1), which mimics growth signals and promotes cell 
survival and proliferation. The virus can also promote genetic 
instability, increasing the likelihood of mutations that lead to 
cancer [5].

Hepatitis B virus (HBV) and hepatitis C virus (HCV) are 
leading causes of liver cancer, also known as hepatocellular 
carcinoma (HCC). These viruses cause chronic infections that 
lead to long-term inflammation of the liver, which increases 
the risk of developing cancer. Chronic hepatitis infection 
results in liver damage and attempts at tissue repair, which 
can lead to DNA mutations over time. HBV can also directly 
integrate into the host genome, promoting oncogenesis by 
disrupting cellular regulatory genes. Vaccinations against 
HBV and antiviral treatments for HCV have been effective in 
reducing the incidence of liver cancer, but it remains a major 
global health issue [6].

Kaposi's sarcoma-associated herpesvirus (KSHV), also known 
as human herpesvirus 8 (HHV-8), is linked to the development 
of Kaposi's sarcoma, a cancer that forms in the lining of blood 
vessels and is most commonly seen in immunocompromised 
individuals, such as those with HIV/AIDS. KSHV infects 
endothelial cells, promoting the growth of abnormal blood 
vessels and the formation of tumors. Viral proteins encoded 
by KSHV, such as the viral homolog of IL-6 (vIL-6) and the 
viral FLICE inhibitory protein (vFLIP), promote cell survival, 
proliferation, and angiogenesis, all of which contribute to 
tumor development [7].

Human T-cell lymphotropic virus type 1 (HTLV-1) is a 
retrovirus that can cause adult T-cell leukemia/lymphoma 
(ATLL), a rare and aggressive form of cancer. HTLV-1 
infects T cells, a type of immune cell, and integrates its genetic 
material into the host genome. The viral protein Tax plays 
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a crucial role in transforming infected T cells by activating 
oncogenes and inhibiting tumor suppressor genes. In addition 
to promoting uncontrolled cell proliferation, HTLV-1 can 
also suppress the immune response, allowing infected cells 
to evade immune surveillance. ATLL is difficult to treat, and 
infection with HTLV-1 remains a significant risk factor for 
this form of cancer [8].

One of the most effective ways to prevent virus-related 
cancers is through vaccination. The HPV vaccine has been 
widely successful in reducing the incidence of cervical cancer 
and other HPV-related cancers by protecting against high-
risk strains of the virus. Similarly, the hepatitis B vaccine 
has been instrumental in reducing the global burden of liver 
cancer. In addition to vaccines, regular screening and early 
detection play a key role in preventing the progression of 
virus-associated cancers. For example, Pap smears are used to 
detect precancerous changes in the cervix caused by HPV, and 
liver function tests and imaging can help monitor individuals 
at risk for liver cancer due to chronic hepatitis infections [9].

The treatment of virus-induced cancers often involves 
a combination of surgery, chemotherapy, radiation, and 
antiviral therapy. For example, antiviral drugs like lamivudine 
and entecavir can be used to treat chronic HBV infection 
and reduce the risk of liver cancer progression. For patients 
with Kaposi’s sarcoma, highly active antiretroviral therapy 
(HAART) can control HIV infection and improve immune 
function, leading to the regression of Kaposi’s sarcoma lesions. 
Immunotherapy, which enhances the immune system’s ability 
to recognize and attack cancer cells, is also being explored 
as a potential treatment for virus-induced cancers, particularly 
those associated with HPV and EBV [10].

Conclusion
Research into oncoviruses continues to evolve, with scientists 
exploring new ways to prevent and treat virus-associated 
cancers. One area of focus is the development of therapeutic 
vaccines, which not only prevent infection but also treat 
existing infections by stimulating the immune system to target 
virus-infected cells. Advances in gene-editing technologies, 
such as CRISPR, hold promise for directly targeting and 
eliminating viral genomes from infected cells. Furthermore, 
understanding the interactions between oncoviruses and 
the host immune system is essential for developing new 
immunotherapies. As our knowledge of viral oncogenesis 
grows, so too does the potential to reduce the global burden 

of cancer through innovative treatments and preventive 
measures.
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