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Primary hepatic marginal B cell ymphoma
of mucosa-associated lymphoid tissue (MALT) and non-alcoholic
steatohepatitis (NASH): more than a coincidence?
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Dear Editor,

A 69-year-old man was referred to our institution for investi-
gation of abnormal liver function tests (alanine transaminase,
87 TU/l (N<50) and gamma-glutamyltranspeptidase,
233 1U/1 (N<66)). The patient, known for a metabolic
syndrome with type 2 diabetes, hypercholesterolemia, hy-
pertension, and BMI (kg/m?) of 39.2, had no history of
alcohol abuse. Viral (HBV, HCV, and EBV) and autoim-
mune serologies were negative and no intake of relevant
medication was reported. An ultrasonography revealed a
2.1-cm hypoechoic liver mass, mildly T2-hyperintense on
magnetic resonance imaging (MRI), with a partial wash-
out on portal venous phase. A needle biopsy of the nodule
showed extensive obliteration of the liver parenchyma by
a dense lymphoid infiltrate, expanding the portal tracts
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and spilling on the lobules (Fig. 1a). The lymphoid cells
were mostly small to medium-sized, with slightly irregu-
lar nuclei and moderately abundant pale cytoplasm, with a
CD20+, CD5-, CD10—, CD23, CD43+/—, CyclinD1-,
BCL2+, BCL6—, IRTA1-/4+, IgM Kappa
immunophenotype (Fig. 1b—e). Ki67 proliferation index
was < 10%. Immunostains also evidenced colonized folli-
cles sustained by CD21+ dendritic cells, comprising re-
sidual BCL6+ BCL2- germinal center B cells, and
lympho-epithelial lesions amongst cytokeratin 7-positive
bile ducts (Fig. 1f). Fluorescent in situ hybridization
(FISH) examination did not demonstrate MALT! gene re-
arrangement. The uninvolved liver (Fig. 1g—h) was char-
acterized by macrovesicular steatosis grade 2, foci of
ballooned hepatocytes with few inflammatory cells, and
marked perisinusoidal fibrosis together with mild portal
fibrosis (steatosis-activity-fibrosis (SAF) score [1] of
S2A3F2). These findings were diagnostic for hepatic mar-
ginal zone B cell lymphoma of mucosa-associated lym-
phoid tissue (MALT lymphoma) and non-alcoholic
steatohepatitis (NASH). Staging procedures including to-
tal body computed tomography and bone marrow biopsy
showed no distant lesion. Gastroscopy showed no lym-
phomatous infiltration but revealed Helicobacter pylori
(HP)-associated gastritis. The patient was treated with
4 cycles of rituximab and HP eradication therapy.
Follow-up MRI at 6 months showed partial regression
(30%) of the hepatic mass.
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Fig. 1 a Low power view of hepatic biopsy. A dense lymphoid infiltrate
expanded the portal tracts and extended into the lobules that were largely
obliterated (hematoxylin and eosin (HE), x4). b The lymphoid
population was composed of small to medium-sized lymphocytes, with
slightly irregular nuclei and moderately abundant pale cytoplasm (HE, x
40). The lymphoid cells were diffusely CD20-positive (c,
immunoperoxidase, x 20), negative for lambda (d, immunoperoxidase,
x 20), strongly positive for kappa light chains (e, immunoperoxidase, x
20), and focally positive for IRTA1 (f, immunoperoxidase, x 20). g CK7
highlights the bile ducts disrupted by prominent lympho-epithelial lesions
(immunoperoxidase, x 40). Non-tumoral liver featured a marked
perisinusoidal fibrosis (h, trichrome, x 20) and macrovesicular steatosis
with ballooned hepatocytes (i, HE, % 20)
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DNA extracted from the liver biopsy was analyzed by a
custom panel of 54 genes relevant to mature B cell lym-
phoma biology using NGS technology. Interestingly, two
likely pathogenic frameshift mutations were found in the
tumor necrosis factor alpha (TNF-alpha) inducible pro-
tein 3, TNFAIP3 gene (p.Vall15Alafs*9) and in the cyclic
adenosine monophosphate (cAMP) response element
binding protein, CREBBP gene (p.lle1084Asnfs*3)
(Fig. 2). Mutations of these two genes have been de-
scribed in MALT lymphomas, particularly in those of oc-
ular origin [2, 3]. Mechanistically inactivating mutations
or deletions of TNFAIP3 will upregulate the NF-kB path-
way, which is commonly activated in lymphomagenesis
[4], whereas inactivation of CREBBP promotes lympho-
magenesis through regulation of apoptosis and immune
evasion [3].

Primary hepatic MALT lymphoma is a very rare, indo-
lent lymphoma with slightly more than 70 cases reported in
the literature [5—7]. In general, MALT lymphomas in other
organs arise in the background of local chronic inflamma-
tion driven by bacterial infections (H. pylori, Chlamydia
psittaci, or Borrelia burgdorferi) or by autoimmunity, like
Hashimoto thyroiditis or Sjogren syndrome [8, 9].
Interestingly, a substantial number of primary hepatic
MALT lymphomas were reported to occur in patients with
chronic hepatitis B or C (n=26), or with primary biliary
cirrthosis (n=4) [6, 10, 11] suggesting a link between
chronic liver inflammation and hepatic MALT lymphoma-
genesis. Another potential link is with HP infection, since
concomitant HP-associated gastritis was described in eight
patients with hepatic MALT lymphoma [6], and HP-
species have been detected in the bile of patients with
and without hepatobiliary cancer [12]. Our case, the first
primary hepatic MALT lymphoma analyzed on a mutation-
al level, represents also the first reported association of
primary hepatic MALT lymphoma with NASH,
questioning whether NASH, besides its established role
in hepatocellular carcinogenesis [13], could act as a possi-
ble inflammatory trigger of lymphomagenesis. In our case,
it could be hypothesized that TNF-alpha, an important cy-
tokine mediator in NASH and chronic inflammation [14],
could represent a possible mechanistic link with lympho-
magenesis by potentiating the activation of the NF-kB
pathway [15]. Since metabolic syndrome and its complica-
tions [16] represent a worldwide growing concern, this
question of NASH-promoting lymphomagenesis deserves
further examination.
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Fig. 2 Illustration of the TNFAIP3 c¢.340_341dup (a) and the CREBBP
¢.3250dup (b) alterations found in affected tissue sample visualized with
the Integrative Genomic Viewer (IGV) software, estimated proportion of
tumor cells in the analyzed sample 60%. Forward and reverse reads are
shown in red and blue, respectively, mean coverage, 2085X. DNA from
formalin-fixed paraffin-embedded tumor sample was sequenced targeting
a custom panel of 54 genes representing those most frequently mutated in
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