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Approximately 20% of the global cancer burden is
directly or indirectly linked to infectious events. Three
common human cancers have been linked to infections:
hepatocellular carcinoma, linked to persistent Hepatitis B
or C infections, cancer of the cervix, triggered by high
risk Papillomaviruses, and gastric cancer, linked mainly
to a bacterial infection, Helicobacter pylori.

Cancer induction by Hepatitis B or C viruses
requires long periods of viral persistence commonly
covering several decades. Hepatitis B viruses possess two
genes that may contribute to carcinogenesis: the HBx
gene and the surface protein HBsAg. HBx interferes with
cellular repair mechanisms whereas HBsAg induces
oxidative stress. Hepatitis C virus also seems to contribute
to liver carcinogenesis indirectly. Here 3 genes, non-
structural proteins NS3 and NS5A and the core protein led
to oxidative stress within the infected cells and to
mutational events. Specific types of human pathogenic papillomaviruses (HPV), most
prominently HPVs 16 and 18 among several others, cause cancer of the cervix and a
substantial percentage of cancers of other anogenital sites (cancer of the vulva, vagina, penile
cancer, perianal and anal cancers). Their mechanism of action differs substantially from
Hepatitis viruses: they commonly insert specific vical oncogenes (E6 and E7) into the host
cell genome. Although function and expression of these genes is effectively controlled in
proliferating cells by host cell proteins, failure of these host cell functions results eventually in
malignant growth. The same anogenital papillomavirus types, again preferentially HPV 16,
are responsible for ~25% of oral cancers and for the rare nailbed cancers.

Epstein-Barr virus (EBV) contributes to nasopharyngeal carcinomas, Burkitt’s
lymphomas, certain other B-cell lymphomas and to a subset of Hodgkin’s disease. More
recent data also point to a role of this virus in close to 10% of gastric cancers arising in the
upper third of the stomach. Clear-cut evidence exists for a role of EBV in specific B cell
lymphomas arising under conditions of immunosuppression. EBV acts in this condition as a
direct carcinogen. The mechanistic contributions of EBV are less clear in Burkitt’s
lymphomas, in nasopharyngeal cancer and in Hodgkin’s disease. Other infections have been
linked to less common tumors: Human Herpesvirus type 8 to Kaposi’s sarcomas, T-
lymphotropic retrovirus type I to the endemic form of adult T-cell leukemia. Parasitic
infections, contribute to bladder and rectal cancers or to cholangiocarcinomas.

The mechanisms by which infectious agents contribute to cancer development differ
widely, permitting their classification as direct and indirect carcinogens. HIV infections, as
example, act as indirect carcinogenes and induce immunosuppression resulting in other
frequently virus-linked malignancies. Prevention of apoptosis (by specific human pathogenic
papillomaviruses) emerges as another mode of indirect contribution to cancer development.
Chronic inflammatory events, commonly observed in Hepatitis virus infections, in gastric
infections with Helicobacter pylori, and in parasitic infections also contribute indirectly to
cancer development.
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