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Case Report

ALK-Negative Anaplastic Large-Cell Lymphoma Diagnosed on Liver
Biopsy in a Child Presenting with Nonresolving Pyrexia

Abstract

ALK-negative anaplastic large-cell lymphoma (ALCL) is a rare non-Hodgkin lymphoma occurring
in adulthood. We report a case of a 13-year-old boy who presented with a 6-month history of fever
with jaundice and pancytopenia. Computed tomography abdomen showed multiple hypodense
lesions in the liver. Bone marrow biopsy revealed necrotizing granulomas. The patient was treated
with antitubercular treatment but failed to show a response. Liver biopsy performed subsequently
showed features of ALK-negative ALCL. Extranodal involvement in ALK-negative ALCL can have
unusual clinical presentations. This case highlights the utility of timely tissue diagnosis in patients
with nonresolving pyrexia and organ lesions on imaging.
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Introduction

ALK-negative  anaplastic  large  cell
lymphoma (ALCL) is a rare high-grade
non-Hodgkin ~ lymphoma  (NHL) of
adulthood.”! While majority of patients
present with lymphadenopathy, extranodal
disease is rare, making the diagnosis
difficult.

Case Report

A 13-year-old boy presented with a history
of fever for 6 months, which was high
grade, with chills and rigors, and multiple
spikes per day. Loss of appetite and
weight loss were present, but there were
no localizing respiratory, cardiovascular,
gastrointestinal, or genitourinary symptoms
at the onset. Three months later, he
developed gradually progressive yellowish
discoloration of eyes and skin, yellowish
discoloration of urine, clay colored stools,
and generalized pruritus, along with
generalized swelling of his body 1 month
later. There was no associated right upper
abdominal pain, lump, or altered bowel
habits.

On examination, he was febrile, with mild
pallor and deep icterus. Pitting pedal edema
and abdominal distension were present.
No peripheral lymph nodes were palpable.
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The liver was palpable 7 cm below right
costal margin and spleen 2 cm below
subcostal margin. Investigations showed
pancytopenia and deranged liver function
tests, with bilirubin 5 mg/dl, serum albumin
2.5 g/dl, aspartate aminotransferase 64 U/l,
alanine transaminase 48 U/l, and alkaline
phosphatase 1028 U/l. Contrast-enhanced
computed tomography abdomen revealed
multiple hypodense lesions in the liver.
No intra-abdominal  lymphadenopathy
was seen. Cytological examination of
ascitic fluid showed many neutrophils.
Ascitic fluid adenosine deaminase was
15 U/l. Bone marrow biopsy performed in
view of pancytopenia showed necrotizing
epithelioid cell granulomas, based on which
a presumptive diagnosis of tuberculosis
was made. The child was started on
antitubercular treatment. However, his
condition continued to deteriorate.

Subsequent liver biopsy showed distortion
of architecture by multiple cellular
nodules within the hepatic parenchyma
[Figure la and b]. These nodules comprised
large cells with moderate-to-abundant
cytoplasm, large nuclei with irregular
contours and vesicular chromatin, and
some with prominent nucleoli [Figure 1c].
Few cells had bizarre, hyperchromatic
nuclei, and multinucleated wreath-like
cells were also seen. Frequent mitoses
were present. Occasional “hallmark™ cells
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with eccentric horseshoe-or kidney-shaped nuclei were
identified [Figure 1d]. Similar cells were infiltrating portal
tracts and were also present within hepatic sinusoids. Few
eosinophils were seen interspersed between the abnormal
cells. Histopathological diagnosis of a hematolymphoid
neoplasm was considered, possibly infiltration by myeloid
leukemia, prompted by irregular nuclear contours of
neoplastic cells, and sprinkling of eosinophils. Other
possibilities included NHL, rhabdomyosarcoma, or germ
cell tumor (GCT). On immunohistochemistry [Figure 2],
neoplastic cells were negative for myeloperoxidase and
CDI117, ruling out infiltration by myeloid leukemia.
SALL4 and desmin were negative, excluding GCT and
rhabdomyosarcoma, respectively. Leukocyte common

antigen was strongly positive. The next panel showed

Figure 1: Liver biopsy shows a tumor formlng nodules ([a] H and E,
x100) and infiltrating portal tracts ([b] H and E, x200); tumor cells have
moderate-to-abundant cytoplasm, large hyperchromatic nuclei with
irregular contours, and vesicular chromatin ([c] H and E, x400); and frequent
mitoses and occasional hallmark cells (arrow) ([d] H and E, x400) are seen

immunonegativity for CD3, CD20, and CD15, while CD30
was strongly positive, suggesting the possibility of ALCL.
However, ALK and epithelial membrane antigen were
negative, excluding ALK-positive ALCL. A final panel
revealed immunopositivity for CD4 and clusterin, while
CD8 and EBV-LMP1 were negative. Thus, a final diagnosis
of ALK-negative ALCL was made. However, the child
succumbed to his illness before the diagnosis was rendered
and further workup could not be performed.

Discussion

ALCL is a T-cell NHL seen in children and young adults,
with the majority occurring in the first three decades of
life. It accounts for approximately 20% of all childhood
lymphomas.'"! ALCL is characterized by immunopositivity
for ALK protein and ALK gene rearrangements.
A morphologically and immunohistochemically similar
neoplasm that differs from ALCL only in the lack of
ALK rearrangement and ALK protein expression, termed
ALK-negative ALCL, was first included as a provisional
entity in the WHO 2008 classification of hematolymphoid
neoplasms.!! Accounting for only 0.8%—1.5% of all NHLs,
this entity has a poorer clinical outcome from ALK-positive
ALCL, thus necessitating their separation.”’ However,
the outcome is better as compared to peripheral T-cell
lymphoma, not otherwise specified (PTCL, NOS).B! Various
extranodal locations, although less commonly involved than
in ALK-positive ALCL, have been reported.**! However,
pyrexia of unknown origin and sepsis have only rarely
been described as unusual presentations of extranodal
ALK-negative ALCL.I"

While ALK-positive ALCL is characterized by recurrent
translocations involving ALK gene permitting easy diagnosis
by anti-ALK immunohistochemistry, the same is not true

Figure 2: Neoplastic cells are positive for leukocyte common antigen ([a] x400) but negative for CK ([b] x400), CD3 ([c] x400), and CD20 ([d] x400); CD30
is strongly positive ([e] x400), while CD15 ([f] x400) and ALK ([g] x400) are negative; focal CD4 positivity is present ([h] x200); and clusterin is strongly
positive ([i] x200), while CD8 ([j] x400), EMA ([k] x200), and MPO ([I] x400) are negative
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for ALK-negative ALCL, as it lacks well-characterized
genetic alterations and specific immunophenotypic features.
The most important differential diagnosis of ALK-negative
ALCL is PTCL, NOS. A recent study identified a 3-gene
panel that aids in distinguishing ALK-negative ALCL from
PTCL, NOS.P) However, this requires the application of
techniques like real-time polymerase chain reaction, which
may not always give reliable results on formalin-fixed
tissue. Thus, the distinction of ALK-negative ALCL
from PTCL, NOS remains a challenge in routine clinical
practice. While PTCL, NOS may show focal variable CD30
immunopositivity, CD30 is always strong and diffuse in
ALK-negative ALCL. Clusterin, positive in ALK-negative
ALCL, and T-cell Receptor Protein, positive in PTCL,
NOS but negative in ALK-negative ALCL, are two other
markers that are of help.®” Another differential diagnosis
is classical Hodgkin lymphoma (HL), particularly syncytial
variant of nodular sclerosis HL and lymphocyte-depleted
HL. Immunopositivity for various T-cell markers favors the
diagnosis of ALK-negative ALCL over HL. Finally, ALCL
can mimic a carcinoma or melanoma and cytokeratin and
HMB-45 staining should be performed to rule out these
possibilities, respectively.

In a country like India where tuberculosis is endemic,
finding incidental epithelioid cell granulomas along with
other diseases is not uncommon. While granulomas can be
seen in association with HL, ALCL, PTCL-NOS, as well
as certain carcinomas, the granulomas associated with these
conditions usually do not show necrosis. The presence
of necrotizing granulomas in the current case led to a
provisional diagnosis of tuberculosis, misleading from the
actual diagnosis.

The prognosis of ALK-negative ALCL is highly variable.!'™
A recent multi-institutional study reported a 5-year overall
survival (OS) of 49%, which was intermediate between
that of ALK-positive ALCL (5-year OS 70%) and PTCL,
NOS (5-year OS 32%).'"1 The International Prognostic
Index is an independent prognostic marker for this
disease.l' Presence of increased activated cytotoxic
T-lymphocytes within the tumor has also been associated
with worse outcome.!'”!

Thus, extranodal involvement by ALK-negative ALCL at
unusual sites may have an atypical clinical presentation and
requires a high index of suspicion for arriving at the right
diagnosis. An appropriate immunohistochemical panel aids
in this, as summarized in Table 1. The present case also
highlights the utility of timely tissue diagnosis in patients
with nonresolving pyrexia and organ lesions on imaging.
Finally, granulomas can often coexist with a lymphoma and
sampling error may mislead from the primary diagnosis,
resulting in delay in instituting appropriate therapy.
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Table 1: Immunohistochemical markers to distinguish
between ALK-negative anaplastic large-cell lymphoma
and its morphological mimics

Immunohistochemical ALK  Peripheral T-cell Classical
marker -negative lymphoma Hodgkin
ALCL (NOS) lymphoma
CD30 + +/— +
T-cell markers + + -
(CD3, CD2, CD5)
PAX-5 - - Dim +
EBER and EBV-LMPI - - +
CD15 - —/+ +
Cytotoxic-associated + +/— -
markers (TIA1,
perforin, granzyme B)
Clusterin + - -
T-cell receptor protein - + -

ALCL — Anaplastic large cell lymphoma; ALK — Anaplastic
lymphoma kinase; EBV — Epstein—Barr virus; EBER — EBV-encoded
RNA; LMP1 — Latent membrane protein 1. +—Positive; - — Negative

given his/her/their consent for his/her/their images and
other clinical information to be reported in the journal.
The patients understand that their names and initials will
not be published and due efforts will be made to conceal
their identity, but anonymity cannot be guaranteed.
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