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Objectives

1) Describe the association between Lymphoma and hepatitis C and B. 
2) Define risk of lymphoma with viral hepatitis C and B and role of viral hepatitis treatment in lymphoma 

outcomes.
3) Outline the proposed pathogenesis of lymphoma in association with viral hepatitis.
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Malignancy and Pathogens

The role of certain pathogens in promoting oncogenesis has been well-
described throughout the past several decades: 

• H. pylori and MALT gastric lymphoma

• HIV and rectal cancer, lung cancer, cervical cancer, lymphoma, Kaposi sarcoma

• HHV-8 and Kaposi sarcoma

• HPV in head/neck, cervical and anorectal cancer

• HBV and hepatocellular carcinoma

Viswanatha DS, Dogan A. Hepatitis C virus and lymphoma. J Clin Pathol. 2007 Dec;60(12):1378-83. doi: 10.1136/jcp.2007.051870. PMID: 18042694; PMCID: PMC2095565.

Park B, Ahn KH, Choi Y, et al. Cancer Incidence Among Adults With HIV in a Population-Based Cohort in Korea. JAMA Netw Open. 2022;5(8):e2224897. 

Clifford GM et al. Swiss HIV Cohort Study, Cancer Risk in the Swiss HIV Cohort Study: Associations With Immunodeficiency, Smoking, and Highly Active Antiretroviral Therapy, JNCI: 

Journal of the National Cancer Institute, Volume 97, Issue 6, 16 March 2005, Pages 425–432.



HCV and Lymphomagenesis

HCV-induced Carcinogenesis may occur through 3 proposed potential 
mechanisms: 

1. Direct oncogenic effect on cellular proliferation and viability via infection of 
peripheral blood mononuclear cells. HCV is both lymphotrophic and 
hepatotrophic.
• Acquired point mutations in immunoglobulin and non-immunoglobulin genes

• Esp. TP53, BCL6, Beta-catenin; increased burden of mutations was noted in patients with 
lymphoma and HCV, but not in those without HCV 

• Some HCV proteins such as the HCV Protein core and nonstructural protein 5A might 
direct effect cell proliferation.

• However, there is no convincing evidence of viral replication in B cells & monocytes.

• HCV may localize to salivary glands, kidney, skin bone marrow and PBMCs.

• Viral replication is limited to hepatocytes, for the most part.

Weng & Levy. Hepatitis C Virus (HCV) and Lymphomagenesis.Leukemia and Lymphoma. 2002;44(7)1113-1120.

Viswanatha DS, Dogan A. Hepatitis C virus and lymphoma. J Clin Pathol. 2007 Dec;60(12):1378-83. doi: 10.1136/jcp.2007.051870. PMID: 18042694; PMCID: PMC2095565.

Bachy E, Besson C, Suarez F, Hermine O. Hepatitis C virus infection and lymphoma. Mediterr J Hematol Infect Dis. 2010 Mar 31;2(1):e2010004.

De Vita et al. Gastric mucosa as an additional extrahepatic localization of hepatitis C virus: viral detection in gastric low-grade lymphoma associated with autoimmune disease and 

in chronic gastritis. Hepatology. 2000 Jan;31(1):182-9.
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HCV and Lymphomagenesis

HCV-induced Carcinogenesis may occur through 3 proposed potential mechanisms: 
1. Direct infection of peripheral blood mononuclear cells & direct cellular proliferation via this 

mechanism. 
• However, there is no convincing evidence of viral replication in B cells & monocytes.

• Viral replication is limited to hepatocytes

2. Accumulation of genetic events such as BCL-2 rearrangement
• BCL-2 rearrangements are significantly higher in patients with HCV vs. those without HCV

• Mixed cryoglobulinemia can convert to overt B-cell lymphoma in some (but not all) patients with HCV.

3. Indirect transformation via HCV antigen-driven expansion of mono- or oligoclonal B cells> Benign 
lymphoproliferative disorders or frank malignant lymphoma through activated B-cell clones 
(secondary oncogenic events)

• HCV (E2 viral envelope Ag)-CD81 binding via BCR and stimulation may further promote ongoing cell 
proliferation. 

• CD81 is expressed on most human cells with the exceptions of RBCs and platelets and associate with different 
proteins in various cell types in the body. 

• Mono- and Polyclonal expansion of naïve B cells from persistent CD81 stimulation may occur. 

• Monoclonal IgM resolves in patients with HCV who respond to antiviral treatment. 

• The LDL receptors in cells are another proposed target for unchecked cell proliferation. 
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Mixed cryoglobulinemia (MC)

• 8-10% of patients with mixed cryoglobulinemia develop a 
lymphoproliferative disorder. 

• MC is associated with a 35x increased risk of lymphoma compared to 
the general population. 

• MC is also associated with hepatitis C infection. 

• 50-90% of patients with MC have a positive HCV Antibody. 

• 40-50% of patients with HCV have circulating cryoprecipitate complexes. 

• Antiviral treatment for HCV leads to disappearance of MC in many patients. 
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HCV-associated lymphomas & leukemias

• Marginal zone lymphoma 
• Splenic, nodal and extra-nodal

• Small lymphocytic lymphoma/Chronic lymphocytic leukemia

• Lymphoplasmacytic lymphoma

• Diffuse large B-Cell Lymphoma (DLBCL)

• Mantle cell lymphomas

• Primary lymphoma of the liver

• Low-grade MALT lymphomas

• Gastric Lymphoma

• 20-30% increase in NHL among patients w/ HCV
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Lymphoma outcomes with HCV

• DLBCL outcomes are worse in patients with HCV. 

• NHL outcomes are improved with HCV treatment. 

• Lymphoma regression has been documented after anti-HCV therapy. 

• Splenic marginal zone lymphoma
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Hermine et al. 

• Nine patients with splenic lymphoma with villous lymphocytes and 
HCV infection were treated with IFN alfa-2b alone or in combination 
with ribavirin. 

• Six patients without HCV but with splenic lymphoma with villous 
lymphocytes served as the comparison group. 

• In the 9 patients living with HCV and splenic lymphoma, regression of 
the lymphoma was achieved ( in all 9 patients) with treatment of the 
HCV with IFN and ribavirin. 

• Effect has been compared to MALT lymphoma and H. pylori 
infection/treatment. 
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