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Hepatic Hodgkin Lymphoma Presenting as Solitary Hepatic
Mass Following Other latrogenic Immunodeficiency-
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Abstract

Lymphoproliferative disorders (LPDs) occur frequently in patients with
rheumatoid arthritis (RA) under methotrexate treatment. Some LPDs
spontaneously regressed after methotrexate discontinuation, but classic
Hodgkin lymphoma (CHL)-type LPDs frequently relapse, and chemo-
therapy is usually required for the treatment. CHL usually spreads in
contiguous lymph nodes and then infiltrates in organs at an advanced
stage. Thus, hepatic Hodgkin lymphoma (HHL) without lymphadenop-
athy is extremely rare at diagnosis. We present a case of methotrex-
ate-associated LPDs associated with systemic lymphadenopathy and
hepatosplenic mass in a 71-year-old woman with RA under methotrex-
ate treatment over 10 years. Although spontaneous remission occurred
after methotrexate discontinuation, she developed HHL presenting as
a solitary hepatic mass without lymphadenopathy 3 years after spon-
taneous regression. She received brentuximab vedotin (BV) combina-
tion chemotherapy without bleomycin to avoid pulmonary toxicity.
Complete metabolic response was achieved after four courses of BV
combination chemotherapy, and the activity of RA was kept to be in
remission. Our case suggested that the recurrence lesions of LPDs may
present at unexpected site, which is not coincide with the primary site,
and BV combination chemotherapy is a promising regimen for limited-
stage CHL-type LPDs in patients with RA owing to its anti-lymphoma
effect on CHL-type LPDs and a possible targeted therapy for RA.
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Introduction

Classic Hodgkin lymphoma (CHL) is a lymphoid hemato-
logical malignancy characterized by clinically lymph node
enlargement and pathologically characteristic appearance of
Hodgkin cells and Reed-Sternberg cells. It usually spreads
in contiguous lymph nodes along the lymphatic system and
then infiltrates in organs such as the liver, bone, and lung [1].
Thus, hepatic involvement usually occurs late during the dis-
case or at an advanced stage, and hepatic presentation without
lymphadenopathy is extremely rare [2]. The standard treat-
ment regimen consists of doxorubicin, bleomycin, vinblas-
tine, and dacarbazine (ABVD), but pulmonary sequelae due to
bleomycin toxicity usually occur after ABVD chemotherapy.
Brentuximab vedotin (BV) is monoclonal anti-CD30 anti-
body conjugated with monomethyl auristatin E. Hodgkin cells
and Reed-Sternberg cells usually express CD30, and CD30
is the target antigen for BV. BV in combination with ABVD
chemotherapy without bleomycin has recently been reported
to show favorable efficacy for CHL [3]. We report here a case
of hepatic Hodgkin lymphoma presenting as a solitary hepatic
mass following other iatrogenic immunodeficiency-associated
lymphoproliferative disorders (OII-LPDs) in a patient with
rheumatoid arthritis (RA). Our patient received BV combina-
tion chemotherapy and achieved complete response. This is
the first case of hepatic Hodgkin lymphoma in which com-
plete metabolic response was achieved with BV combination
chemotherapy in a patient with RA.

Case Report

A 71-year-old woman was admitted to our hospital for the
evaluation of multiple hepatic masses in December 2015. She
was diagnosed as having RA in 1992 at another hospital and
had been taking methotrexate for RA for over 10 years. She
had a fever of more than 38 °C for over 2 months, and her
laboratory examination showed an elevated level of C-reactive
protein (CRP). Computed tomography (CT) showed multiple
lymphadenopathies in bilateral supraclavicular and mediasti-
nal regions, and multiple masses in the liver and spleen. Meth-
otrexate was discontinued before her admission to our hospi-
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tal, and positron emission tomography computed tomography
(PET-CT) showed no accumulation of fluorodeoxyglucose
in the whole body after methotrexate discontinuation. Thus,
we suspected OII-LPDs, especially methotrexate-associated
LPD (MTX-LPD), although a histological diagnosis of OII-
LPD was not obtained owing to spontancous regression. Af-
ter methotrexate discontinuation, polyarthritis appeared, and
etanercept was started for RA in December 2017. However,
CT showed a solitary hepatic mass in October 2018. After
etanercept was switched to abatacept, the hepatic mass contin-
ued to grow. She was readmitted to our hospital after abatacept
discontinuation in September 2019. Physical examination re-
vealed no apparent abnormalities of the thorax and abdomen.
The hepatic mass was not palpable, and ulnar drift deformi-
ties were found in all fingers, but no joint swelling was found.
Laboratory examination revealed mild anemia (hemoglobin
level: 11.1 g/dL) and increased levels of alkaline phosphatase
(ALP) (547 IU/L, normal range: 165 - 320), soluble interleu-
kin (IL)-2 receptor (720 IU/L, normal range: 121 - 613) and
matrix metalloproteinase-3 (258.5 ng/mL, normal range: 17.3
- 59.7). The levels of CRP and lactic dehydrogenase were
within the normal range. The titers of the rheumatoid factor
and anti-cyclic citrullinated peptide antibody increased to 225
IU/mL (normally below 18) and 273 U/ml (normally below
4.5), respectively. CT showed a solitary mass in the right lobe
of the liver (Fig. la). Magnetic resonance imaging (MRI)
showed a low-intensity solitary mass on T1-weighted images
(Fig. 1b) and a high-intensity solitary mass on T2-weighted
(Fig. 1c) and diffusion-weighted images in the anterior seg-
ment of the right lobe (Fig. 1d). PET-CT showed abnormal
accumulation of fluorodeoxyglucose in the solitary hepatic
mass (Fig. 1e). Thus, liver biopsy was performed in October
2019. Histopathological examination showed that large-sized
abnormal cells and dense inflammatory cells were found in a
biopsied liver sample (Fig. 2a). Among the dense inflamma-
tory cells, most were CD3-positive T lymphocytes (Fig. 2b)
and a few were CD20-positive B lymphocytes. Immunohis-
tochemical examination showed that the large abnormal cells
were positive for CD30 (Fig. 2c) and MUM-1, and negative
for CD3, CD5, CD10, CD15, CD20, and CD79. The Epstein-
Barr virus-encoded small RNAs (EBERS) in situ hybridization
was positive for abnormal cells (Fig. 2d). The Ki-67 labelling
index was high (Fig. 2e). These findings led to the diagnosis of
hepatic Hodgkin lymphoma-type OII-LPD in accordance with
the World Health Organization (WHO) 2016 classification [4].
Chromosomal analysis using G banding was not carried out.
Bone marrow examination showed no abnormal cells.

She was not treated with methotrexate because of her his-
tory of probable MTX-LPD. Biologics have been used for the
treatment of RA, but they pose the risk of infections, especially
pneumonia, and bleomycin has been reported to have pulmo-
nary toxicity. Thus, we selected BV instead of bleomycin. BV
combination AVD (BV, 50 mg per body; doxorubicin, 30 mg
per body; vinblastine, 7.5 mg per body; dacarbazine, 460 mg
per body) chemotherapy was administered every 2 weeks. She
did not complain of any adverse effects. After two courses of
BV combination chemotherapy, interim PET-CT showed no
abnormal accumulation of fluorodeoxyglucose in the whole
body including systemic large joints. She received four cours-
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es of BV combination chemotherapy; as a result, she achieved
and maintained complete metabolic response (CMR) as shown
by PET-CT (Fig. 1f). She has been alive in CMR with no flare-
up of RA without any medical treatment over 1 year.

Discussion

Here, we report a rare case of hepatic Hodgkin lymphoma fol-
lowing OII-LPD in a patient with RA. The standardized inci-
dence ratio of LPDs is increased in RA patients treated with
methotrexate [4, 5]. MTX-LPDs are complications of metho-
trexate treatment in patients with RA. The most frequent histo-
logical subtype of MTX-LPDs is diffuse large B-cell lympho-
ma followed by CHL. Momose et al [6] reported that CHL-type
OII-LPDs (CHL-LPDs) account for about 13% of OII-LPDs,
among which many showed involvement of lymph nodes or
a combination of lymph nodes and other organs, such as the
liver and lung. However, to the best of our knowledge, only
one case of OII-LPD that involved solely the liver has been re-
ported. Tsukazaki et al [7] reported the case of an 88-year-old
female with RA who developed hepatosplenic Hodgkin lym-
phoma. She had been taking methotrexate and infliximab for 6
years, and she developed lymph node enlargement and hepato-
splenomegaly. Hodgkin lymphoma was diagnosed on the ba-
sis of the finding of cervical lymph node biopsy. Spontaneous
regression occurred after the withdrawal of methotrexate and
infliximab, but after 1 year, her Hodgkin lymphoma relapsed
presenting as hepatosplenomegaly without lymphadenopathy.
She was treated with four cycles of ABVD chemotherapy and
achieved a complete response. In our patient, multiple hepato-
splenic mass and lymph nodes enlargement were found on CT
scans when she was under methotrexate treatment; and about
3 years later, a solitary haptic mass without lymphadenopathy
was found on PET-CT scans when she was under the treatment
of biologics such as etanercept and abatacept. She was treated
with BV combination chemotherapy and achieved CMR, as
shown by PET-CT. This is the second case of a patient with
RA with a hepatic presentation of classic Hodgkin lymphoma
recurring following OII-LPD.

Patients with primary hepatic lymphoma (PHL) presented
with hepatic failure or encephalopathy. Imaging methods such
as CT showed hepatomegaly without any mass [8]. This indi-
cated a diffuse infiltration pattern, as in the case reported by
Tsukazaki et al. Almost all cases with the diffuse infiltration
pattern of PHL showed secondary hepatic involvement in an
advanced stage of CHL. Otherwise, patients with PHL pre-
sented with no obvious constitutional symptoms such as fever,
weight loss, and general malaise. Imaging methods showed a
solitary mass or multiple masses in the liver without lymphad-
enopathy [2]. This indicated the nodular infiltration pattern, as
in our case. In the case of primary non-Hodgkin lymphoma of
the liver, Emile et al [9] showed that the diffuse infiltration pat-
tern indicated a worse prognosis than the nodular infiltration
pattern. However, in the case of CHL, there has been no report
about whether the diffuse infiltration pattern has a worse prog-
nosis than the nodular infiltration pattern. More cases should
be collected to clarify this point.
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Figure 1. Images of hepatic mass. (a) CT images showed a solitary low-density mass in the right lobe of the liver. MRI showed
a low-intensity solitary hepatic mass on T1-weighted image (b), a high-intensity mass on T2-weighted image (c), and a high-
intensity mass on diffusion-weighted image (d). (e) PET-CT images showed abnormal accumulation of fluorodeoxyglucose in
liver (arrow); (upper panel) whole-body PET-CT image, (lower panel) transverse section of PET-CT image. (f) PET-CT images
after four courses of BV combination chemotherapy showed no abnormal accumulation of fluorodeoxyglucose in whole body,
which indicated that she remained in complete metabolic remission; (upper panel) whole-body PET-CT image, (lower panel)
transverse section of PET-CT image. CT: computed tomography; MRI: magnetic resonance imaging; PET-CT: positron emission

tomography computed tomography.

Patients with RA frequently have pulmonary complica-
tions including interstitial pneumonia and are treated with im-
munosuppressive drugs such as methotrexate or tacrolimus,
prednisolone, and biologics. These drugs lead to immunosup-
pression and complications, especially infectious pneumonia
[10]. On the other hand, bleomycin leads to pulmonary fibro-
sis and fatal pulmonary complications in patients with CHL
[11, 12]. Thus, extra care should be taken for patients with RA
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and CHL for pulmonary complications under treatment with
ABVD chemotherapy. Although ABVD chemotherapy is the
standard treatment for CHL, Abramson et al [13] reported
that BV combination chemotherapy without consolidation ra-
diotherapy is effective for nonbulky limited-stage CHL in a
multicenter phase 2 study. Thirty-four patients were enrolled,
and those who received four cycles of BV combination chemo-
therapy achieved a high complete response rate. Ichikawa et al
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Figure 2. Histopathological findings of biopsied liver sample. (a) Diffuse infiltration of many cells was observed on the right side of
the biopsied liver sample. Normal hepatocytes were observed on the left side (hematoxylin and eosin staining; original magnifica-
tion, x 10). (b) Immunohistochemical analysis showed that small inflammatory cells were positive for CD3 (original magnification,
x 400). (c) Immunohistochemical analysis showed that abnormal cells were positive for CD30 (original magnification, x 400). (d)
Epstein-Barr virus-encoded small RNAs (EBERS) in situ hybridization was positive for abnormal cells (original magnification, x

400). (e) The Ki-67 index was high (original magnification, x 400).

[14] reported that three patients with methotrexate-associated
advanced-stage CHL received six courses of BV combination
chemotherapy and achieved CMR without pulmonary toxicity.
Our patient received four courses of BV combination chemo-
therapy and achieved CMR as shown by PET-CT. Thus, this
is the first case in which BV combination chemotherapy was
effective for limited-stage hepatic CHL-LPD in a patient with
RA. Recently, Vachhani et al [15] and Nakazato et al [16] have
reported that BV may represent a novel targeted therapy for
RA. This point may support the choice of BV combination
chemotherapy instead of ABVD chemotherapy for CHL-LPDs
in patients with RA.

In conclusion, we report a case of hepatic Hodgkin lym-
phoma presenting as a solitary hepatic mass following OII-
LPD in a patient with RA. Our patient achieved CMR after
four courses of BV combination chemotherapy. Our case sug-
gested that the recurrence lesions of LPDs may present at un-
expected site, which is not coincide with the primary site. BV
combination chemotherapy is a promising regimen for CHL-
LPDs in patients with RA owing to its anti-lymphoma effect on
CHL-LPDs and a possible targeted therapy for RA.
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