"' BioOne COMPLETE

Hepatosplenic T-cell ymphoma with hepatocytotropism
in a cat

Authors: li, Tatsuhito, Chambers, James K, Segawa, Kazuhito, and
Uchida, Kazuyuki

Source: Journal of Feline Medicine and Surgery Open Reports, 7(1)
Published By: SAGE Publishing
URL: https://doi.org/10.1177/20551169211005914

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 19 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



OPEN

Case Report REPORTS

Journal of Feline Medicine and Surgery Open

Hepatosplenic T-cell ymphoma with SZiA .
hepatocytotropism in a cat e

Article reuse guidelines:
sagepub.com/journals-permissions

DOI: 10.1177/20551169211005914
journals.sagepub.com/home/jfmsopenreports

This paper was handled and processed
by the European Editorial Office (ISFM)
for publication in JFMS Open Reports

®SAGE

Tatsuhito li', James K Chambers?,
Kazuhito Segawa? and Kazuyuki Uchida’

Abstract

Case summary A 14-year 3-month-old spayed female mixed-breed cat presented with jaundice, anaemia and
thrombocytopenia. Haemophagocytic syndrome associated with lymphoma was suspected after cytological
examination of the spleen. Despite treatment with prednisolone, L-asparaginase and nimustine, the cat died 176
days after the initial presentation. Necropsy revealed splenomegaly and hepatomegaly, without lymphadenopathy.
Histopathologically, neoplastic lymphoid cells infiltrated the hepatic sinusoid and splenic sinus. The neoplastic
lymphoid cells showed marked hepatocytotropism and contained erythrocytes, which was also confirmed by
electron microscopy. Immunohistochemically, neoplastic lymphoid cells were positive for CD3, TIA1 (GMP-17) and
granzyme B, and negative for CD8, CD20, CD56, CD57, CD79a and Ibal. Based on these findings, the cat was
diagnosed with hepatosplenic T-cell ymphoma (HS-TCL) with hepatocytotropism.

Relevance and novel information This case shows cytotoxic immunophenotype of HS-TCL in a cat, which has not
been demonstrated before. Severe hepatocytotropism and haemophagocytosis of the neoplastic cells were likely
to be associated with jaundice and anaemia, respectively, and the poor outcome of the present case.
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Introduction HS-TCL with hepatocytotropism, erythrophagocytosis

Hepatosplenic T-cell lymphoma (HS-TCL) is an aggres-
sive extranodal lymphoma, defined by hepatosplenic
presentation without lymphadenopathy. In humans,
neoplastic lymphoid cells have gamma delta (y8) T-cell
receptors, and show sinusoidal infiltration of the liver,
spleen and bone marrow. Clinical features include
marked thrombocytopenia and anaemia. Patients may
respond initially to chemotherapy, but the disease often
relapses with a median survival of <2 years.! HS-TCL
has been well described in dogs; it has an aggressive
clinical course and a cytotoxic immunophenotype.>*
However, only a few cases of HS-TCL have been
reported in the cat, which showed erythrophagocytosis
and an indolent clinical course. Treatment was with
chlorambucil and prednisolone; the cytotoxic immuno-
phenotype was not examined.> Here, we report the
clinical and pathological findings of a feline case of

and cytotoxic immunophenotype. Despite treatment
with prednisolone, L-asparaginase and nimustine, the
disease progressed and the cat died 176 days after
initial presentation.
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Figure 1 Spleen. Fine-needle aspiration cytology. Large
lymphoid cells exhibit pleomorphism and occasionally contain
erythrocytes in their cytoplasm. Wright-Giemsa staining

Case description

A 14-year 3-month-old spayed female mixed-breed cat
exhibited jaundice and anorexia. Complete blood
count revealed severe non-regenerative anaemia
(haematocrit 18%, reference interval [RI] 30.3-52.3)
and thrombocytopenia (47,000/pl; RI 151,000-600,000).
Serum chemistry tests revealed an increased bilirubin
(4.6mg/dlL; RI 0-0.9) and a mild elevation in alanine
aminotransferase (171U/1; RI 12-130) and alkaline
phosphatase (2531U/L; RI 14-111I). On fine-needle
aspiration of the spleen and liver, a large population of
pleomorphic lymphocytes of intermediate size (10-15um
diameter) was found (Figure 1). Their nuclei were
round or indented with a stippled or fine, evenly dis-
tributed chromatin. Nucleoli were multiple and of var-
iable size. These cells occasionally contain erythrocytes;
mitotic figures were rare. In addition, hepatocytes with
green pigments, consistent with bile, were seen in the
liver.

The cat was treated with prednisolone at a dose of
1.0mg/kg/day and L-asparaginase at a dose of 400 U/kg
at days 2, 15, 36 and 58 of treatment. After 15 days, the
treatment induced clinical remission and improvement of
the thrombocytopenia (298,000/ 1) and bilirubin (0.6 mg/
dl). Administration of prednisolone was continued and
L-asparaginase was administered on days 15, 36 and 58 of
follow-up. Seventy-three days after the initial treatment,
the cat showed loss of appetite and thrombocytopenia
(121,000/pl) and high bilirubin concentration (2.5mg/dl).
The cat was subsequently treated with an intravenous
administration of nimustine at a dose of 20 mg/m?; admin-
istration of prednisolone was terminated gradually. The
treatment induced clinical remission again until 114 days
after initial treatment, and the cat was maintained with

nimustine and prednisolone. However, the cat died 176
days after initial treatment owing to loss of appetite, severe
anaemia (haematocrit 12%) and liver dysfunction. A com-
plete necropsy was performed on the day by a clinician at
the animal hospital.

At necropsy, the cat presented with severe jaundice,
and mild hepatomegaly and splenomegaly. No lym-
phadenopathy was confirmed at necropsy. On the cut
surface, the spleen was reddish-brown, and the serosal
surface was rough. The liver was also reddish-brown
and bile ducts were enlarged and filled with greenish-
brown bile. The liver and spleen were collected and fixed
in 10% neutral-buffered formalin for histopathological
examination.

Formalin-fixed and paraffin-embedded tissues were
sectioned at a thickness of 3um and stained with
haematoxylin and eosin. Serial sections were subjected
to immunohistochemistry using the primary antibod-
ies listed in Table 1. After a reaction with the primary
antibodies, the sections were incubated with the
Envision polymer (Dako), an optiview DAB detection
kit (Roche Diagnostics) or biotinylated rabbit anti-rat
IgG (Funakoshi) followed by peroxidase-conjugated
streptavidin. Finally, the sections were visualised with
diaminobenzidine tetrahydrochloride and counter-
stained with haematoxylin. The antibodies were vali-
dated by a positive reaction in feline lymph node and
brain tissues, and negative reaction by omitting pri-
mary antibody. For electron microscopy, small pieces
of formalin-fixed liver were re-fixed in 1% osmium
tetroxide in 0.1M phosphate buffer and then embed-
ded in epoxy resin. Ultrathin sections were stained
with uranyl acetate and lead citrate and examined
using a transmission electron microscope (JEM-
1400Plus; JEOL).

In the spleen, extensive necrosis and haemorrhage
with infiltration of neoplastic lymphoid cells were
observed (Figure 2). The neoplastic lymphoid cells dif-
fusely infiltrated the hepatic sinusoids and hepatic
cords in the liver (Figure 3). Neoplastic lymphoid cells
were often observed in the cytoplasm of hepatocytes.
Necrosis of affected hepatocytes and intracanalicular
bile plugs were frequently observed. The neoplastic
lymphoid cells were of variable size and had scarce
cytoplasm. The size of the nuclei was 2-2.5 times the
diameter of an erythrocyte, and had coarse chromatin,
prominent nucleoli and an irregular nuclear membrane.
Mitotic count was 4/10 high-power fields (2.37 mm?
field of view); apoptotic bodies were frequently
observed. Neoplastic lymphoid cells often contained
erythrocytes in both the liver and spleen.

Ultra-structurally, the neoplastic cells were often
located in the cytoplasm of degenerated hepatocytes and
they often contained one or more erythrocytes (Figure 4).
Immunohistochemically, the membrane of neoplastic

Downloaded From: https://bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 19 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



lietal

w

Table 1 Primary antibodies used for immunohistochemical analysis

Figure 2 Spleen. Neoplastic lymphoid cells infiltrate red pulp.
Haematoxylin and eosin staining

Figure 3 Liver. Hepatic cords are infiltrated by neoplastic
lymphoid cells, and hepatocytes exhibited degeneration and
necrosis. Haematoxylin and eosin staining

cells was strongly positive for CD3 (Figure 5). Granular
positivity for granzyme B and T-cell intracellular antigen
1 (TIA-1/GMP-17) were observed in the cytoplasm of
neoplastic lymphoid cells (Figures 6 and 7). Neoplastic
lymphoid cells were negative for CD8, CD20, CD30,

Figure 4 A neoplastic lymphoid cell in a hepatocyte
containing an erythrocyte. Transmission electron microscopy.

Scalebar=10um

CD56, CD57, CD79a and Iba-1. The Ki-67 index of the
neoplastic lymphoid cells was 50.2% in the liver and
56.8% in the spleen.

Discussion

The clinical manifestations of the present case, such as
anaemia and thrombocytopenia, were comparable to that
of humans and dogs with HS-TCL. Erythrophagocytosis
has been reported in canine and feline cases of HS-TCL.3¢
Considering previous human and canine cases, there may
have been infiltration of neoplastic lymphoid cells in the
bone marrow associated with non-regenerative anaemia
and thrombocytopenia in the present case. However, bone
marrow was not examined. Erythrophagocytosis by neo-
plastic lymphoid cells may also have been associated with
the non-regenerative anaemia and thrombocytopenia in
the present case.
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Figure 5 Liver. Neoplastic lymphoid cells in the cell
membrane and cytoplasm are positive for CD3. Inset: a
neoplastic lymphoid cell inside a hepatocyte is also positive
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Figures 6 Liver. Neoplastic lymphoid cells in the cytoplasm
are positive for granzyme B

HS-TCLis an aggressive extranodal lymphoma defined
by a hepatosplenic presentation without lymphadenopa-
thy. In humans, neoplastic lymphoid cells have yd T-cell
receptors, and exhibit sinusoidal infiltration of the liver,
spleen and bone marrow.! This definition also applies to
dogs, but cats are not mentioned.? HS-TCL has been well
described in dogs, exhibiting an aggressive clinical course
and cytotoxic immunophenotype.®
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Figures 7 Liver. Neoplastic lymphoid cells in the cytoplasm
are positive for TIA-1/GMP-17

In the present case, the neoplastic lymphoid cells
were located in the spleen and liver. The present case
matched the definition of HS-TCL. This finding is
also noted in canine hepatocytotropic T-cell lym-
phoma (HC-TCL), and the present case demonstrated
distinct tropism for hepatic cords of neoplastic lym-
phoid cells.5 Immunophenotype of HS-TCL and
HC-TCL cells are comparable, except for positivity of
CD11d in HS-TCL. Immunohistochemistry for CD11d
was performed using anticanine CD11d antibody,®
while the antibody did not cross-react with feline
lymphocytes. Neoplastic lymphoid cells invaded
into hepatocytes, which is called hepatocytotropism,
and has been described in feline cases of lymphoma.”
Therefore, HC-TCL may be a subtype of HS-TCL. We
diagnosed the present case as HS-TCL with hepato-
cytotropism. However, in the present case, only liver
and spleen tissues were collected for histological
evaluation at necropsy, because no significant gross
changes were noticed in other organs.

Neoplastic lymphoid cells of HS-TCL originate from the
8 T-cell population in humans and dogs.>® Experimental
studies demonstrated the phagocytic and cytotoxic ability
of a subset of 5 T cells.”'® Moreover, some lymphocytes
can phagocytose blood cells.!! In the present case, the neo-
plastic lymphoid cells expressed CD3, granzyme B and
TIA-1/GMP-17, which indicates the neoplastic lymphoid
cells were T cells with cytotoxicity. The neoplastic lym-
phoid cells were negative for CD8* T cell (CDS), B cell
(CD20 and CD79a), NK cell (CD56 and CD57) and histio-
cyte (Iba-1) markers. The immunophenotype of the neo-
plastic cells in the present case was consistent with that of
¥8 T cells, although we were unable to perform immuno-
histochemistry against the v T-cell receptor owing to the
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lack of an antibody available for formalin-fixed, paraffin-
embedded tissue. Neoplastic lymphoid cells in human
HS-TCL cases are positive for TIA-1/GMP-17, which medi-
ates cytotoxicity, and usually negative for granzyme B,
which causes apoptosis of target cells. In canine cases of
HS-TCL, neoplastic cells were commonly positive for gran-
zyme B; however, TIA-1/GMP-17 expression was not
examined. In a previous feline case of HS-TCL, the cyto-
toxic immunophenotype was not examined.

HS-TCL is considered an aggressive lymphoma in
humans and dogs. However, a previous feline case of hae-
mophagocytic HS-TCL showed an indolent clinical course
with chlorambucil and prednisolone treatment, and the
cat lived more than 2.5 years after initial presentation.® In
the present case, despite treatment with prednisolone,
L-asparaginase and nimustine, the disease progressed
and the cat died 176 days after initial presentation. The
different clinical outcome in the present case may be
attributed to hepatic injury by tumour invasion in the
hepatic cords and/or cytotoxicity of the neoplastic cells.

Conclusions

The present report describes a unique case of feline
HS-TCL with hepatocytotropism. The neoplastic lym-
phoid cells were of a cytotoxic phenotype and aggres-
sively invaded into hepatic cords, which was associated
with the poor outcome.
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