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Abstract

Background Hematological malignancies are an infrequent but important cause of liver dysfunction. There are
several mechanisms by which this can occur, including direct malignant infiltration of the hepatic parenchyma and/
or vasculature, vanishing bile duct syndrome, and paraneoplastic hepatitis. Paraneoplastic hepatitis is an extremely
rare mechanism by which a hematological malignancy can cause liver dysfunction, and we present the first case, to
our knowledge, of paraneoplastic hepatitis caused by nodular lymphocyte-predominant Hodgkin lymphoma in the
literature.

Case presentation A 28-year-old Caucasian male presented with 3 weeks of fatigue, epigastric pain, and jaundice.
His medical history was significant for early stage nodular lymphocyte-predominant Hodgkin lymphoma in the cervi-
cal region in remission for 5 years after primary treatment with involved-field radiotherapy. Liver biochemistry was
normal at the time of treatment for lymphoma and there was no known liver disease before the current presenta-
tion. On physical examination, there was scleral icterus and ecchymoses, but no evidence of hepatic encephalopa-
thy, other stigmata of chronic liver disease, or lymphadenopathy. A computed tomography scan of his neck, chest,
abdomen, and pelvis showed heterogeneous enhancement of the liver, multiple enlarged upper abdominal lymph
nodes, and an enlarged spleen with multiple rounded lesions. Portal and hepatic veins were patent. Initial workup for
viral, autoimmune-, toxin-, and medication-related hepatitis was negative. A transjugular liver biopsy was performed
with histology showing a predominantly T-cell mediated hepatitis with very extensive multiacinar hepatic necrosis,
but no evidence of lymphoma within the liver. Retroperitoneal lymph node biopsy revealed nodular lymphocyte-
predominant Hodgkin lymphoma. The patient’s symptoms, bilirubin, and transaminases improved significantly after
treatment with oral prednisolone and a staged introduction of rituximab, cyclophosphamide, doxorubicin, vincristine,
and prednisone chemotherapy.

Conclusions Nodular lymphocyte-predominant Hodgkin lymphoma may cause paraneoplastic hepatitis. Physicians
should be aware of the possibility of this life-threatening presentation and the importance of early liver biopsy and
treatment before acute liver failure occurs. Interestingly, paraneoplastic hepatitis did not occur when nodular lympho-
cyte-predominant Hodgkin lymphoma was first diagnosed and confined to the cervical region, but was the present-
ing feature of the recurrence below the diaphragm.
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Background

The differential diagnosis of marked elevation in serum
aminotransferases is broad, with severe cases of liver
injury defined as serum aminotransferases >15 times
the upper limit of normal [1]. Progression to acute liver
failure (ALF) is defined when a patient with no preexist-
ing liver disease and a severe hepatocellular or cholestatic
liver injury develops synthetic dysfunction including both
hepatic encephalopathy and a prolonged prothrombin
time (international normalized ratio greater than or equal
to 1.5) [2]. This may be associated with other markers of
synthetic liver dysfunction including hypoglycemia, lactic
acidosis, and hypoalbuminemia. In the Australian popu-
lation, paracetamol poisoning is the most common etiol-
ogy of this clinical scenario, accounting for 50% of cases,
followed by viral hepatitis and nonparacetamol drug- or
toxin-induced liver injury [3]. This pattern is mirrored in
other western countries, including the UK and the USA;
however, worldwide, viral hepatitis predominates fol-
lowed by drug-induced liver injury including paraceta-
mol [4]. Causes related to malignancy of extra-hepatic
origin are rare and not uniquely reported [3].

Neoplasms of nonhepatic origin frequently present
with hepatic involvement; however, severe liver injury
and ALF is rare [5-7]. The most common mechanism
of liver injury is metastatic disease as the liver is the sec-
ond most common site of metastasis in adults [8]. This
usually causes a mild-to-moderate rise in serum ami-
notransferases or cholestatic enzymes without synthetic
dysfunction. Rarely, diffuse metastatic infiltration of the
hepatic parenchyma and/or vasculature can occur in
solid organ and hematological malignancies, which can
result in severe liver injury and progression to ALF due
to extensive hepatocellular necrosis resulting from pres-
sure atrophy and interference of the vascular supply [5—
7, 9-11]. With respect to hematological malignancies,
vanishing bile duct syndrome due to cytokine release
and paraneoplastic hepatitis have also been described
as causes of severe liver injury, but are exceedingly rare
described only in case reports and small case series [5,
10, 12—-14]. Secondary causes of liver injury in patients
with malignancy are also common, with cases of viral
infection and reactivation, large duct biliary obstruction,
and thrombosis of the hepatic and portal veins widely
described.

Our case focuses on paraneoplastic hepatitis as the
presenting syndrome of recurrence of nodular lym-
phocyte-predominant Hodgkin lymphoma (NLPHL).

Paraneoplastic syndromes occur in up to 8% of patients
with malignancy; however, cases of paraneoplastic hepa-
titis are poorly described [15]. Paraneoplastic hepatitis,
like many other paraneoplastic syndromes, is thought
to occur when malignant cells present antigens similar
to one present on a hepatocyte, leading to either cell-
mediated or humoral destruction of hepatocytes. This
is analogous the proposed pathogenesis of autoimmune
hepatitis, with molecular mimicry and loss of self-toler-
ance leading to cytotoxic T-cell and humoral-mediated
hepatocyte destruction [16]. To our knowledge, this
is the third case of paraneoplastic hepatitis as a result
of Hodgkin lymphoma in the literature, and the first in
a case specifically of NLPHL, with previous cases and
treatment challenges being described by Gunasekaran et
al. [13] and Dourakis et al. [14].

Case presentation

A 28-year-old Caucasian male presented with severe liver
injury characterized by jaundice, elevated transaminases,
coagulopathy, and hypoglycemia. He described a 3 week
history of fatigue, jaundice, and intermittent epigastric
pain but denied fevers, sweats, weight loss, or myalgia.
He drank less than six standard alcoholic drinks per week
and had no history of intravenous or recreational drug
use, tattoos, recent travel, or sexual contact beside his
wife. He denied taking any regular medications except for
an over-the-counter multivitamin purchased at a phar-
macy. There was no history of toxin ingestion, includ-
ing mushroom consumption. He had not used any other
herbal or nutritional supplements. There was no family
history of liver disease.

His past medical history was significant for NLPHL,
Ann Arbor stage IA, diagnosed at age 23 years after he
presented with fatigue and right cervical lymphadenop-
athy. He was treated with involved field radiotherapy
30 Gy in 15 fractions. End-of-treatment positron emis-
sion tomography (PET) demonstrated partial anatomical
response with residual fluorodeoxyglucose (FDG) avid-
ity in the index node above that of liver, consistent with
partial metabolic response (Deauville score 4). Follow-up
PET 6 months later showed further reduction in size and
FDG avidity of the node, and he was considered to be in
clinical remission. Liver function tests throughout this
time were always normal. His history was also significant
for L5 radiculopathy treated with L4/5 microdiscectomy
earlier in the year.
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At the time of the current presentation, he appeared
visibly jaundiced but was alert and oriented with no
asterixis. There was no palpable lymphadenopathy. There
were ecchymoses, but no evidence of hepatic encepha-
lopathy or stigmata of chronic liver disease. His abdomen
was soft with mild tenderness on deep palpation but no
appreciable organomegaly or ascites. Examination was
otherwise unremarkable, including a normal neurological
examination and no evidence of congestive cardiac fail-
ure. His body mass index (BMI) was 28.7 kg/m>.

Laboratory results on admission were as follows: total
bilirubin of 156 pmol/L (normal range<20 pmol/L),
direct bilirubin 100 pmol/L (<4 pmol/L), alanine
transaminase (ALT) 2190 U/L (<45 U/L), aspartate
transaminase (AST) 1750 U/L (<35 U/L), alkaline phos-
phatase (ALP) 143 U/L (30-110 U/L), gamma-glutamyl
transferase (GGT) 214 U/L (<55 U/L), albumin 36 g/L
(35-50 g/L), international normalized ratio 1.9 (0.9-1.2),
ferritin 3380 pg/L (40-440 pg/L), C-reactive protein
(CRP) 8.4 mg/L (<5 mg/L), and globulins 26 g/L (25—
45 g/L). His full blood count was unremarkable, with a
hemoglobin of 157 g/L, white cell count of 4.4x 10°/L,
and platelets of 160x10°/L. Viral serologies including
hepatitis A, B, and C; human immunodeficiency virus,
Epstein—Barr virus, cytomegalovirus, and herpes simplex
virus were negative. He had a negative antinuclear anti-
body screen and serology for antismooth muscle, antimi-
tochondrial, and anti-liver/kidney microsomal antibodies
were negative. Furthermore, he had normal alpha-1-anti-
trypsin genotype and normal serum copper and cerulo-
plasmin levels. Peripheral blood flow cytometry detected
no monoclonal B cells.

An ultrasound of his abdomen demonstrated a hetero-
geneous liver with a span of 14 c¢m, gallbladder wall thick-
ening without cholelithiasis or biliary obstruction, and
splenomegaly with a diameter of 15 cm. The portal vein
was patent, and the hepatic veins were not visualized.
A computed tomography scan of his neck, chest, abdo-
men, and pelvis showed a heterogeneous enhancement
pattern within the liver, multiple enlarged upper abdomi-
nal lymph nodes, and an enlarged spleen with multiple
rounded lesions. No discrete liver lesions were observed.
Portal and hepatic veins were patent although the left
hepatic vein was not well visualized. There was no evi-
dence of intraabdominal lymphadenopathy compressing
the hepatic vasculature. There were no significant find-
ings in the chest or in the neck at the site of the previous
lymphoma. As the ultrasound and computed tomogra-
phy scan showed no evidence of biliary tree abnormal-
ity, magnetic resonance cholangiopancreatography or
endoscopic retrograde cholangiopancreatography were
not performed. A transthoracic echocardiogram showed
normal systolic and diastolic function, nor any other
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abnormality that would suggest this was a case of conges-
tive hepatopathy.

At this point, clinical consensus was that his lymphoma
had recurred, though the exact mechanisms of the liver
injury was unclear. The main differentials considered
were lymphomatous infiltration of the hepatic paren-
chyma, a Budd—Chiari syndrome, or an autoimmune-
mediated hepatocyte injury. Ultimately, a decision was
made on the second day of his admission to proceed with
transjugular liver biopsy and a hepatic venogram as this
would be able to assess patency of the hepatic veins and
potentially provide a tissue diagnosis. On catheterization,
there was no significant difference in pressure gradient
between hepatic vein and right atrium to suggest Budd—
Chiari or hepatic outflow obstruction. The liver biopsy
was performed without complication.

Due to multiple episodes of hypoglycemia (mul-
tiple central and peripheral blood glucose measure-
ments <3 mmol/L) and worsening coagulopathy raising
concern for impending ALF, the patient was commenced
on prednisolone 1 mg/kg (100 mg) immediately following
the liver biopsy. The biopsy showed severe acute hepatitis
with multiacinar hepatocyte dropout (Fig. 1). Portal areas
showed a regenerative ductular reaction, and there was a
moderate lymphocytic inflammatory infiltrate, without
evident eosinophils or plasma cells. Lymphocytic infil-
tration of the ductular epithelium was prominent (Fig. 2)
but there was no duct loss. Interface hepatitis was diffi-
cult to assess since all hepatocytes in the biopsy cores had
been lost, leaving only collapsed reticulin, lymphocytes,
and macrophages in the lobular areas, so the limiting
plates could not be defined. There was no lymphomatous
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Fig. 1 Liver biopsy showing acute hepatitis and multiacinar necrosis.
Acute hepatitis and multiacinar necrosis with inflamed portal
tracts separated by collapsed reticulin. No hepatocytes remain in
the lobules, but central veins (C) are seen in a normal distribution
(hematoxylin—eosin, original magnification x100)
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Fig. 2 Liver biopsy showing lymphocytic infiltration of the ductular
epithelium. There is prominent lymphocytic infiltration of biliary
ducts and ductules. The portal inflammatory infiltrate does not
contain plasma cells or eosinophils (hematoxylin—eosin, original
magnification x400)

infiltrate. There was grade 1 iron staining in the few resid-
ual hepatocytes with moderate iron staining in hypertro-
phied Kupffer cells and macrophages consistent with an
acute reactive change.

PET scan demonstrated above and below diaphragm
FDG-avid nodal disease, predominantly within the upper
abdomen, as well as lymphomatous involvement of the
spleen as evidenced by splenomegaly and multifocal
FDG uptake (Fig. 3). There was, however, no evidence
of FDG avid lymphomatous hepatic involvement. Imag-
ing-guided core biopsy of a retroperitoneal lymph node
revealed sparse CD20+ /PAX5+ large cells surrounded by
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a polymorphous reactive infiltrate, consistent with recur-
rent NLPHL of the same phenotype. Interestingly the
core biopsy unintentionally included a sample of nearby
liver, and there the tissues were able to be clearly distin-
guished reinforcing the absence of lymphoma within the
liver.

Treating his lymphoma recurrence in the setting of his
severe liver injury was challenging. His liver biochem-
istry improved slowly with oral prednisolone; by day 17
the ALT had reduced toless than 10 times the upper limit
of normal and he was treated with a dose of rituximab
375 mg/m? and cyclophosphamide 750 mg/m? (Fig. 4).
He was then discharged on a prednisone weaning plan
of 5 mg per week. Four weeks later, after a treatment
delay due to intercurrent COVID-19 (CV19) infection,
he commenced rituximab, cyclophosphamide, doxoru-
bicin, vincristine, and prednisone chemotherapy regimen
(R-CHOP) with 75% and 50% dose reduction in doxoru-
bicin and vincristine, respectively, due to hepatic impair-
ment. His bilirubin normalized and ALT decreased
to<2 U/L by cycle 2 and so he continued further
R-CHOP therapy at full dose. He has now been followed
up for 5 months and his liver biochemistry shows a total
bilirubin of 22 umol/L, direct bilirubin 8 pmol/L, ALT
63 U/L, AST 31 U/L, ALP 144 U/L, GGT 120 U/L, and
albumin 41 g/L. Interim computed tomography restaging
shows complete anatomical response at all nodal sites,
but with persistent splenomegaly of 18 cm.

Discussion and conclusions

Severe liver injury is an exceedingly uncommon mani-
festation of Hodgkin lymphoma (HL) and is usually due
to diffuse malignant infiltration. However, three distinct

Fig. 3 Fluorodeoxyglucose positron emission tomography scan. The fluorodeoxyglucose positron emission tomography scan shows abnormal
FDG uptake primarily in the spleen, porta hepatis, and portocaval and paraaortic nodes
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Fig. 4 Timeline of liver function tests and treatments

paraneoplastic phenomena have been described whereby
HL induces severe liver injury without lymphomatous
involvement of the parenchyma: vanishing bile duct syn-
drome (VBDS), intrahepatic cholestasis without ductope-
nia, referred to as HL-related idiopathic cholestasis, and
acute autoimmune-mediated paraneoplastic hepatitis
with fulminant hepatocyte loss. The most well described
of these is VBDS due to massive cytokine release from
lymphomatous cells recruiting inflammatory cells and
ultimately causing interlobular bile duct destruction and
characteristic portal fibrosis, with the resultant ductope-
nia leading to cholestasis [17, 18]. Intrahepatic canalicu-
lar stasis in the absence of bile duct destruction is thought
to represent a variant of Stauffer syndrome, a paraneo-
plastic hepatopathy mediated partly by overexpression
of interleukin-6 by the tumor cells. This was originally
described in renal cell carcinoma but has since been
defined in other cancers, including HL, and responds
to treatment of the underlying malignancy [19-22]. The
rarest is an acute paraneoplastic hepatitis with marked
transaminitis, as in our case, the presumed mechanism of
which is cell-mediated or humoral destruction of hepato-
cytes with subsequent cytokine release resulting in fulmi-
nant hepatocyte loss.

There have been two reported cases of paraneoplas-
tic hepatitis in classical HL in the literature. Dourakis et
al. [14] describe a case of ALF as the presenting mani-
festation of widespread HD that initially responded to
chemotherapy, with improvement in encephalopathy
and coagulopathy. The patient died from disseminated
candidiasis shortly after presentation and liver histology

postmortem demonstrated hepatic necrosis but no evi-
dence of neoplastic infiltration. Similarly, Gunasekaran
et al. [13] describe a case of a young child presenting
with fulminant hepatitis and encephalopathy treated
with steroids for a presumptive diagnosis of autoimmune
hepatitis. He presented with recurrence of jaundice and
intermittent fevers 2 months after his prednisolone was
stopped and was retreated with corticosteroids as well as
azathioprine. Bone marrow biopsy performed for persis-
tent thrombocytopenia during that admission demon-
strated HL. Liver wedge biopsy demonstrated confluent
necrosis and an occasional microscopic focal infiltrate
of HL, though the authors note that the latter would not
explain the fulminant hepatic disease and that partial
treatment with corticosteroids and azathioprine would
be unlikely to induce HL remission.

The case we present is different to those described
above in that our patient presented with NLPHL, not
classical HL, and developed paraneoplastic hepatitis at
the time of lymphoma recurrence rather than at diagno-
sis. At initial diagnosis his lymphoma was only present
above the diaphragm, but when it recurred there was
evidence of disease in lymph nodes draining through
the portal venous system into the liver. Given this, we
hypothesize that only the recurrence caused paraneoplas-
tic hepatitis either because (a) the lymphoma cells under-
went phenotypic shift generating neoantigens mimicking
normal hepatocyte cell surface proteins or (b) the pres-
entation of antigens directly to liver through the portal
circulation triggered a dysregulated immune response. In
the case reported by Gunasekaran et al. [13], disease was
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present below the diaphragm in the paraaortic and iliac
lymph nodes, as well as in the bone marrow and the liver
itself, and in the case described by Dourakis et al. [14],
disease was present in lymph nodes above and below the
diaphragm the pancreatic head, which is drained by the
portal venous system. In our case, the biopsy features
were not classical for a variant of autoimmune hepatitis,
since plasma cells were very rare and there was promi-
nent lymphocytic infiltration of the biliary epithelium. As
such, the features were more like those seen in immune
checkpoint inhibitor-induced hepatitis, raising the possi-
bility that the HL was associated with immune dysregula-
tion rather than a cross-reacting neoantigen.

This case highlights the difficulties posed by acute
liver disease in managing patients with chemotherapy
agents that have a narrow therapeutic index in this set-
ting. Anthracyclines and vinca alkaloids both rely pri-
marily on hepatic metabolism and require dose reduction
in patients with impaired liver function [23]. In our case
this was managed with “pre-phase” corticosteroids and
staged introduction of rituximab and cyclophosphamide,
followed by dose-attenuated doxorubicin and vincristine
as the liver function improved. With this approach, the
patient was able to complete the remainder of his chemo-
therapy at full dose with no unexpected toxicity or sig-
nificant cytopenias.

In summary, we describe a case of a severe para-
neoplastic hepatitis as the presenting manifestation of
relapsed NLPHL that responded to treatment with oral
corticosteroids. Early liver biopsy allows this phenom-
enon to be distinguished from diffuse malignant infil-
tration and facilitates treatment before life-threatening
ALF develops. This is particularly salient as extrahepatic
malignancy remains a relative contraindication to liver
transplant and because conventional chemotherapeutic
agents undergo hepatic metabolism and are contraindi-
cated in patients with impaired liver function. As such,
hepatic dysfunction must be rapidly controlled to allow
the institution of targeted treatment of the underlying
malignancy driving the paraneoplastic process. We pro-
pose novel mechanisms for pathophysiology of para-
neoplastic hepatitis, with the presentation of antigens
directly to liver through the portal circulation triggering
a dysregulated immune response the most likely cause in
this case.

Abbreviations

ALF Acute liver failure

ALP Alkaline phosphatase

ALT Alanine transaminase

AST Aspartate transaminase
Cvi19 COVID-19

FDG Fluorodeoxyglucose

GGT Gamma-glutamyl transferase
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HL Hodgkin lymphoma
NLPHL Nodular lymphocyte-predominant Hodgkin lymphoma
PET Positron emission tomography
R-CHOP  Rituximab, cyclophosphamide, doxorubicin, vincristine, and pred-

nisone chemotherapy regimen
VBDS Vanishing bile duct syndrome
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