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TO THE EDITOR

Anaplastic large-cell lymphoma (ALCL) is a rare T-cell
lymphoma consisting of lymphoid cells that are usually bi-
zarre and large CD30-positive cells with abundant cytoplasm
and pleomorphic nuclei.! At present, two types of ALCL are
recognized, that is, anaplastic lymphoma kinase (ALK)-
positive ALCL (ALCL, ALK") and ALK-negative ALCL
(ALCL, ALK"™), although they are not morphologically distin-
guishable. The former has been suggested to be a distinctive
entity with ALK expression associated with a t(2;5) transloca-
tion, arising in children and young adults and showing favor-
able prognosis. On the other hand, the latter is more aggres-
sive, occurs at an older median age, and is thought to be a
heterogeneous group. Its peak incidence is reported to occur
at 40-65 years old.>?

Tumor cells of ALCL, ALK™, usually express one or
more T-cell lineage antigens such as CD2, CD3, CD5 or CD4,
and rarely CD8. Many cases express the cytotoxic molecules
TIAIL, granzyme B or perforin A as ALCL, ALK" cases.
Hence, most cases of ALCL, ALK™, are supposed to be of T-
cell origin, although a few cases lacking both T-cell and B-
cell antigens have been reported, so-called null-ALCL.
However, polymerase chain reaction (PCR) analysis revealed
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that most cases of null-ALCL showed clonal rearrangement of
T-cell receptor (TCR) B-chain genes, suggesting its T-cell
origin.* It has also been argued that ALCL, ALK, should
not be excluded from the category of peripheral T-cell lym-
phoma, not otherwise specified.’

PAX-5 is thought to be expressed exclusively in B cells
from the pro-B- to the mature B-cell stage and then silenced
in plasma cells ; hence, it is considered to be B-cell lineage-
specific marker.’

Here, we report a case of ALCL, ALK™, with PAX-5
expression and TCR-y rearrangement, which was very aggres-
sive and showed refractoriness to chemotherapy and radio-
therapy.

A 64-year-old Japanese male was admitted to our hospital
because of left inguinal mass lesion. B symptoms were not
present. On admission, a mass lesion as large as 5 cm was
palpable in the left inguinal lesion. He did not show another
superficial lymphadenopathy, hepatosplenomegaly or skin le-
sion. Complete blood cell analysis revealed a white blood
cell count of 7,700/uL, a platelet count of 26.7 x 10%/uL and a
hemoglobin concentration of 14.8 g/dL. An elevation of se-
rum lactate dehydrogenase up to 311 IU/L was observed
(normal range, 110-225 IU/L). Serum interleukin-2 receptor
level was as high as 4,530 U/mL. Human chorionic
gonadotropin-3 and a-fetoprotein, germ cell tumor marker,
were both negative. Computed tomographic scan revealed
marked lymphadenopathy in the range from left inguinal to
left iliac artery regions. Whole-body 2-['8F]fluoro-2-deoxy-
D-glucose positron emission tomography fused with com-
puted tomography (PET/CT) demonstrated abnormal uptake
in the inguinal and iliac artery regions (SUVmax = 15.4).
Endoscopic examinations did not reveal any abnormal find-
ings in the esophagus, stomach, duodenum and colon. Bone
marrow biopsy did not show any pathological cells. The left
inguinal lymph node was biopsied. Histological findings
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Fig. 1.

Histopathological findings of the left inguinal lymph node. (14) Lymph node biopsy sections stained

with hematoxylin and eosin revealed disruption of the lymph node architecture and diffuse proliferation of large
neoplastic cells that had clear cytoplasma and eccentric nucleus showing horseshoe shaped or reniform with
prominent nucleoli. H&E stain. (1B) Large neoplastic cells showed positive staining for CD5. (IC) Large
neoplastic cells showed positive staining for CD30. (1D) Expression of the PAX-5 was detected weakly in the
nuclei of the large neoplastic cells and strongly in those of the non-neoplastic bystander B-cells.

were as follows : The normal nodal structure was effaced by
solid, cohesive sheets of large pleomorphic neoplastic cells
with variably shaped nuclei such as kidney-shaped, round or
oval, prominent nucleoli, and abundant pale cytoplasm (Fig.
1A). Flow cytometric analysis using suspension cells re-
vealed that tumor cells were positive for CD5 and CD30, and
negative for CD2, CD3, CD4, CDS8, CD7, CD10, CD19,
CD20, CD56 and surface immunoglobulins. Terminal deoxy-
nucleotidyl transferase activity was not detected.
Immunohistochemically, tumor cells were positive for CD5
(Fig. 1B), CD30 (Fig. 1C), bcl-2, vimentin, fascin and
MUMI. PAX-5 positivity was also seen with weak staining
intensity similar to that observed in classical Hodgkin lym-
phoma (Fig. 1D).® The tumor cells were negative for ALK,
CD45 (LCA), CD45RO (UCHL-1), CD45RA, CDla, CD3,
CD2, CD7, CD4, CDS8, TIAI1, granzyme B, CD56, L-26,
CD10, CD15, c-kit, placental alkaline phosphatase, MNF116,
CAMS5.2, EMA and in situ hybridization for EBER (Epstein-
Barr virus-encoded RNA). Approximately 50% of the tumor
cells were positive for MIB1/Ki-67. On the basis of these
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findings, a diagnosis of ALCL, ALK™, null cell type, was
made. The patient was treated with systemic administration
of a standard CHOP regimen (cyclophosphamide, doxorubi-
cin, vincristine and prednisolone). Even after the completion
of eight courses of CHOP therapy, CT scan detected a small
residual mass in the left inguinal lesion and PET-CT showed
abnormal uptake there, suggesting an active residual disease.
Therefore, involved field irradiation of 50 Gy was performed
from the left iliac artery to the left inguinal regions.
However, even after the radiotherapy, the left inguinal lesion
remained. Biopsy confirmed the presence of active tumor
cells there. Thereafter, the tumor grew rapidly and spread
systemically, being accompanied by a fulminant hemophago-
cytic syndrome. Several systemic chemotherapies such as
DeVIC (dexamethasone, VP16, iphosphamide and carbopla-
tin) regimen were applied, but in vain. The patient died of
multiorgan failure due to systemic tumor invasion. An autop-
sy was not allowed.

TCR-y- and B- and IgH-gene rearrangement analysis;
Total DNA from the specimens of the biopsied lymph node in
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the present case was extracted and multiplex PCR analysis of
IgH- and TCR-y- and 3-gene rearrangements was performed
as described previously.*’ Rearrangements of clonal TCR-y
gene, but not TCR-B- or IgH-gene, were detected by PCR.

Here, we report a case of PAX-5-positive ALK-ALCL
with monoclonal TCR-y gene rearrangement but without
TCR-8 gene rearrangement.

PAX-5 is considered to be a B-cell lineage-specific
marker.®> However, Feldman et al. reported that aberrant
expression of PAX-5 occurs rarely in T-cell anaplastic lym-
phomas and may be associated with extra copies of the PAX-
5 gene.® Furthermore, Alexander ef al. reported a case of
PAX-5-positive peripheral T-cell lymphoma-unspecified with
monoclonal TCR-y gene rearrangement.’> They described that
PAX-5 may contribute to T-cell lymphomagenesis, showing
that PAX-5 completely blocks cellular development by re-
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pressing the T-cell-specific gene Notch. 1.7 in the T-cell
lineage. In addition to hematological malignancies, PAX-5 is
reported to be expressed and to display oncogenic potential in
bladder carcinomas, neuroendocrine tumors and astrocyto-
mas, in all of which its presence is associated with morpho-
logical and/or clinical aggressiveness.” Thus, the detection of
PAX-5 in lymphoid malignancies cannot be considered to be
definitively B-cell lineage-specific.

On the other hand, different from the TCR-3 gene, rear-
rangement of the TCR-y gene is thought not to be lincage-
specific. Many cases of B-cell non-Hodgkin lymphoma with
clonal TCR-y gene rearrangement have been reported.
Hence, the results for TCR gene rearrangement should always
be interpreted in conjunction with histology and
immunophenotyping.® These findings show that tumor cells
in the present case did not have any lineage-specific marker.
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In this way, the present case may be called “real” null-ALCL.
The cell origin of the tumor cells in the present case is of
interest. They might have been immature lymphoid stem
cells or “defective” T-cells, that is, T-cells with defective
expression of TCRs analogous to defective immunoglobulin
expression seen in HL.® Although we do not know the exact
significance of PAX-5 expression in the present case, there is
a possibility that this aberrant expression of PAX-5 is associ-
ated with the refractoriness and aggressiveness seen in the
present case.>' To confirm this speculation, further cases
need to be accumulated.
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