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Abstract  
  

Hepatitis C virus (HCV) infection has been associated with the 

development of B-cell non-Hodgkin lymphoma (including diffuse large 

B-cell lymphoma, marginal zone lymphoma, lymphoplasmacytic 

lymphoma, and extranodal marginal zone B cell lymphoma of mucosa-

associated lymphoid tissue) as well as primary hepatic lymphoma . In 

addition, HCV infection may increase the risk of hepatotoxicity related 

to treatment for lymphoma. 

The risk of NHL was increased in patients with HCV compared with 

non-HCV infected individuals. 

Lymphoma may develop due to the progression of cryoglobulinemia. 

One hypothesis is that cryoglobulinemia arises from chronic stimulation 

of the immune system by HCV, predisposing to a lymphoproliferative 

disorder. 

 

Some data suggest that successful treatment of HCV may reduce the 

risk of lymphoma in patients who achieve a sustained virologic 

response. 

Key words:  

Hepatitis C virus, lymphoproliferative disorder, B cell non-

Hodgkin’s lymphoma, Cryoglobulinemia. 
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Introduction and aim of the work 
 

Hepatitis C virus (HCV), a hepatotropic and lymphotropic virus is frequently 
associated with benign and malignant lymphoproliferative disorders such as 
mixed cryoglobulinaemia and B-cell non-Hodgkin's lymphoma (NHL) 
including diffuse large B-cell lymphoma, marginal zone lymphoma, 
lymphoplasmacytic lymphoma, and extranodal marginal zone B cell 
lymphoma of mucosa-associated lymphoid tissue) as well as primary hepatic 
lymphoma (Monti et al.,2005).  
 
Findings that support an association of HCV with lymphoma include: 
The prevalence of HCV in patients with B-cell non-Hodgkin lymphoma 
(NHL) was  much higher than the prevalence in the general population or in 
patients with other hematologic malignancies (Ennishi et al., 2010).  
 
The risk of NHL was increased in patients with HCV compared with non-
HCV infected individuals (Monti et al., 2005). 
 
The development of unexplained anemia or lymphadenopathy in a patient 
with HCV and clinically active cryoglobulinemia should raise concern about 
an underlying lymphoproliferative disorder (Ennishi et al., 2010). 
  
Some data suggest that successful treatment of HCV may reduce the risk of 
lymphoma in patients who achieve a sustained virologic response(Cocoub et 
al., 2000). 
  
Whether treatment of the underlying HCV infection could be effective in 
patients who have developed lymphoma is uncertain. Regression of splenic 
lymphoma has been described in association with HCV treatment (Quinn et 
al., 2001).  
 
Some data suggest that successful treatment of HCV may reduce the risk of 
lymphoma in patients who achieve a sustained virologic response 
(Marignani et al., 2011). 
 
In this work we aimed to study HCV status in cases diagnosed as B non-
Hodgkin’s lymphoma and the characteristics of non-Hodgkin’s lymphoma in 
HCV positive patients with assessment of their immunological state through 
serum immunoglobulins assay. 
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The hepatitis C virus 
The hepatitis C virus is a single stranded, enveloped, positive sense 
RNA virus. 

Taxonomy 

The hepatitis C virus belongs to the genus Hepacivirus a member of the 
family Flaviviridae (Op De Beeck et al.,2003). 

Structure 

The hepatitis C virus particle consists of a core of genetic material 
(RNA), surrounded by an icosahedral protective shell of protein, and 
further encased in a lipid (fatty) envelope of cellular origin. Two viral 
envelope glycoproteins, E1 and E2, are embedded in the lipid envelope 
(Jubin R 2001). 

 

FigureI: Simplified diagram of the structure of the Hepatitis C 
virus particle 

Genome 

Hepatitis C virus has a positive sense single-stranded RNA genome. 
The genome consists of a single open reading frame that is 9600 
nucleotide bases long. This single open reading frame is translated to 
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produce a single protein product, which is then further processed to 
produce smaller active proteins (Berry et al., 2011). 

 

Figure II: Genome organization of Hepatitis C virus 

At the 5' and 3' ends of the RNA are the UTR that are not translated into 
proteins but are important to translation and replication of the viral 
RNA. The 5' UTR has a ribosome binding site (IRES — Internal 
ribosome entry site) that starts the translation of a very long protein 
containing about 3,000 amino acids. The core domain of the hepatitis C 
virus (HCV) IRES contains a four-way helical junction that is 
integrated within a predicted pseudoknot (Dubuisson J, 2007). 

The conformation of this core domain constrains the open reading 
frame's orientation for positioning on the 40S ribosomal subunit. The 
large pre-protein is later cut by cellular and viral proteases into the 10 
smaller proteins that allow viral replication within the host cell, or 
assemble into the mature viral particles (Gupta G et al., 2012). 

Structural proteins made by the hepatitis C virus include Core protein, 
E1 and E2; nonstructural proteins include NS2, NS3, NS4A, NS4B, 
NS5A, and NS5B. 

Molecular biology 

The proteins of this virus are arranged along the genome in the 
following order: N terminal-core-envelope (E1)–E2–p7-nonstructural 
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protein 2 (NS2)–NS3–NS4A–NS4B–NS5A–NS5B–C terminal. The 
mature nonstructural proteins (NS2 to NS5B) generation relies on the 
activity of viral proteinases (Jin et al., 2012). 

The NS2/NS3 junction is cleaved by a metal dependent autocatalytic 
proteinase encoded within NS2 and the N-terminus of NS3. The 
remaining cleavages downstream from this site are catalysed by a serine 
proteinase also contained within the N-terminal region of NS ( 

Baghbani-arani et al., 2012). 

The core protein has 191 amino acids and can be divided into three 
domains on the basis of hydrophobicity: domain 1 (residues 1–117) 
contains mainly basic residues with two short hydrophobic regions; 
domain 2 (resides 118–174) is less basic and more hydrophobic and its 
C-terminus is at the end of p21; domain 3 (residues 175–191) is highly 
hydrophobic and acts as a signal sequence for E1 envelope protein. 
Both envelope proteins (E1 and E2) are highly glycosylated and 
important in cell entry. E1 serves as the fusogenic subunit and E2 acts 
as the receptor binding protein. E1 has 4–5 N-linked glycans and E2 has 
11 N-glycosylation sites (Kohaar et al., 2010). 

The p7 protein is dispensable for viral genome replication but plays a 
critical role in virus morphogenesis. This protein is a 63 amino acid 
membrane spanning protein which locates itself in the endoplasmic 
reticulum. Cleavage of p7 is mediated by the endoplasmic reticulum's 
signal peptidases. Two transmembrane domains of p7 are connected by 
a cytoplasmic loop and are oriented towards the endoplasmic 
reticulum's lumen (Zeisel et al., 2009). 

NS2 protein is a 21–23 kDa transmembrane protein with protease 
activity. 

NS3 is 67-kDa protein whose N-terminal has serine protease activity 
and whose C-terminal has NTPase/helicase activity. It is located within 


