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1. Abstract

1.1. Introduction: Previous studies have shown an increased risk of
B-cell lymphoproliferative disorders in patients with chronic hepati-
tis C virus (HCV) infection, mostly marginal zone lymphoma (MZL)
and diffuse large B-cell lymphoma (DLBCL). Histologic transforma-
tion of low grade lymphoma to DLBCL is higher in HCV-infected
patients.

1.2. Case presentation: We described the case of a 70-year-old man
with a history of chronic HCV-associated cirrhosis who received an-
tiviral therapy achieving a complete response. Eighteen months after
virological response, multiple liver lesions were detected, and diagno-
sis of high-grade B cell lymphoma was done. Systemic staging study
revealed bone marrow infiltration by MZL.

1.3. Discussion: We describe the development of DLBCL trans-
formed from MZL in the context of clearance of chronic Hepatitis
C infection.

2. Introduction

Extranodal marginal zone lymphoma of mucosa-associated lym-
phoid tissue (MALT lymphoma) is the third commonest histologi-

cal subtype and accounts for approximately 7-8% of all B-cell lym-
phoma [1]. Although the most common site of involvement is the
stomach, non-gastric MALT lymphoma has been reported in many
organs, which normally do not contain lymphoid tissue [2, 3, 4]. Pri-
mary hepatic lymphoma (PHL) is uncommon, represents 0.016%
of all NHL and 0.4% of all extranodal lymphomas [5]. Although
the cause of PHL is unknown, an association with viral etiology has
been described. Persistent Hepatitis C virus (HCV) infection and the
development of NHL has been reported [6], however the mecha-
nisms by which lymphoma is induced by HCV are still limited. The
HCV-induced transformation process of B-cell may occur in three
different ways: persistent stimulation of B cell by the viral antigens
with secondary proliferation, infection and persistent replication of
HCV inside B-lymphocytes with oncogenic effects by viral proteins,
and temporary intracellular virus replication with damage of B-cells
[71.

The most frequent histological subtypes associated with chronic
HCV infection are MZL (marginal zone lymphoma) including splen-
ic and extranodal forms, DLBCL (diffuse large B cell lymphoma)
and lymphoplasmacytic lymphoma [8, 9]. There was evidence that
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DLBCL in HCV-positive patients are in a high proportion originated
from low-grade lymphoma [10].

Our report documents the transformation of MZL to a high-grade
DLBCL in chronic HCV infected patient after sustained clearance
of HCV infection.

3. Case Presentation

We present the case of a 70-year-old man with a history of chronic
HCV-associated cirrhosis, Child B7 with portal hypertension asso-
ciated with splenomegaly. As complications to HCV infection, he
developed several episodes of mixed cryoglobulinemia. He initial-
ly received Peg-IFN plus Ribavirin with relapse after stopping the
treatment. He was started antiviral therapy with sofosbuvir-ledipasvir
and completed 24 weeks of therapy achieving a complete response.
The patient remained stable 18 months after successful therapy, but
on routine abdominal ultrasound study, multiple liver lesions were
detected.

Analysis of the peripheral blood revealed lymphopenia (0.76x10E3/
microL) and thrombopenia (51.00x10E3/microL). Blood smear
showed mature lymphocytes without morphological abnormalities.
The laboratory tests showed the following: high serum total bilirubin
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(2.5mg/dL), high uric acid (8.5mg/dL), and high beta-2-microglob-
ulin (5.0mg/L). Immunoglobulins and LDH levels were normal, and
no serum monoclonal component was detected by electrophoresis.
HCV viral load remained undetectable.

Liver biopsy was performed. Biopsy revealed liver tissue infiltrated
focally by a neoplasm composed of medium/large lymphocytes with
blastic appearance. These large cells were positive for CD20, CD10,
BCL6, CD38, BCL2, P53 and MYC and negative for CD30, Cyclin
D1, CD138 and MUML. The proliferation index was close to 100%.
FISH results showed c-MYC gene rearrangement without BCL2 nei-
ther BCL6 translocation. The H&E histology along with the immu-
nohistochemical profile confirmed the diagnosis of high-grade B cell
lymphoma with c-MYC rearrangement (Figure 1).

Systemic staging revealed bone marrow infiltrated by small lympho-
cytes aggregates CD20 positive and CD5, CD10, BCL6 negative,
which interstitial and paratrabecular localization. CD23 highlighted
residual follicular dendritic cells in the center of the nodules suggest-
ing colonization of the germinal center (Figure 2). These morpho-
logical and the immunophenotypical features were compatible with
bone marrow involvement by MZL.

Figure 1: Liver biopsy showed medium/large lymphocytes with blastic appearance. Immunohistochemical staining was CD20 positive, CD10 positive, high
Ki-67 proliferation index and MYC protein expression was positive in 50% of cells. FISH for c-MYC gene showed break apart pattern (red arrows).

Figure 2: Bone marrow biopsy showed infiltration by small lymphocytes aggregates CD20 positive, CD5 negative, and CD10 negative. CD23 highlighted
residual follicular dendritic cells in the center of the nodules suggesting colonization of the germinal center.

Heavy chain gene rearrangement using PCR assay (FR1, FR2 and
FR3 regions) demonstrated the same clonal population in the bone
marrow and liver samples. This suggests a high-grade B-cell lym-
phoma transformation from an HCV-associated MZL. Activating
NOTCH-2 mutations were not found in both samples.

The patient underwent R-CHOP21 based regimen chemotherapy
with radiological response at liver. Unfortunately, during the treat-
ment the patient died suddenly. Postmortem study revealed rupture
of a splenic artery aneurysm. Complete response using Cheson cri-
teria [11] was achieved; there was no evidence of hepatic or spleen
lymphoma infiltration.



4, Discussion

We presented a 70-year-old patient with 25year history of chronic
HCV who developed a hepatic NHL. The link between HCV infec-
tion and the development of B-cell NHL has been reported espe-
cially in areas with high prevalence of this viral infection [9]. HCV
lymphotropism and chronic antigenic stimulation are involved in
B-lymphocyte expansion, as mixed cryoglobulinemia or monoclonal
gammopathy of undetermined significance, which can progress to
NHL. HCV-positive NHL usually occurs following a long period of
infection and the more frequent entities are MZL and DLBCL.

Two forms of DLBCL presentations have been described in HCV
positive patients; de novo DLBCL and transformation of MZL into
aggressive DLBCL [12]. The case that we report showed MZL in-
filtration in bone marrow simultaneously with DLBCL in the liver,
with presence of same clonal B-cell population in both localizations.
These data suggest that the DLBCL could be originated from a MZL.

MZL have an indolent natural course and are slow to disseminate
[13], but although uncommon, transformation to DLBCL may oc-
cur. Patients with MZL associated to HCV infection are more prone
to transform into aggressive lymphoma than HCV negative cases
[10, 12]. In the ANRSHC-13 lympho-C study nearly a third of DLB-
CL of the series were transformed from indolent lymphomas, mainly
MZL [14].

NOTCH pathway is affected in approximately 30-40% of splenic
MZL, including NOTCH-2 mutations, a key regulator of MZ
devel- opment [15]. Identification of alterations on genes of the
NOTCH pathway has been reported in 25% of cases HCV positive
DLBCL patients [16] supporting the transformation of a previous
low MZL. These cases have a worse clinical outcome with
aggressive behavior and shorter overall survival. NOTCH-2
mutations in liver and bonemarrow were not found in our case.

In low-grade lymphomas HCV-positive cases, the antiviral therapy
should be considered the treatment of choice [7], in analogy to the an-
tibiotic therapy employed to treat MALT lymphoma associated with
Helicobacter Pylori infection. Nevertheless, HCV-associated DLB-
CL patients should be treated with conventional immunochemother-
apy schemes. The patient received R-CHOP21, with good response;
unfortunately, he died for other causes than lymphoma. Interestingly,
the development of lymphoma occurs in the context of clearance of
chronic HCV infection. There are few reports [17, 18] to support the
development of HCV-associated B-cell lymphoma after clearance of
HCV viral load. Andrade et al. [17] hypothesize that HCV clearance
may restore host T-cell and B-cell mediated immunity facilitating a
previously suppressed lymphoid malignant clone to proliferate. One
possible explanation is chronic antigen stimulation and clonal expan-
sion with additional genetic alteration to malignant transformation.
In our case, FISH study demonstrates c-MYC gene rearrangement
in high grade lymphoma of the liver suggesting that deregulation
of c-MYC could be the “second hit” in this case. C-MY C mediated
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repression of microRNA-34a, which is a potent tumor suppressor,
and promotes high grade transformation in MALT lymphoma by
deregulation of FoxP1 [19].

Little is known about development of lymphomas in the context
of viral clearance of chronic HCV infection, further investigation is
necessary to elucidate the role of antiviral therapy and the restoration
of immunity in lymphomagenesis.
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