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A Highly Therapy-Resistant Case of B-Cell Lymphoma,
Unclassifiable, with Features Intermediate between Diffuse
Large B-Cell Lymphoma and Burkitt Lymphoma Showing

Strong BCL2 Staining, Otherwise Indistinguishable from

Burkitt Lymphoma
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B-cell lymphoma, unclassifiable, with features intermediate between diffuse large B-cell lymphoma and Burkitt lymphoma
(iDLBCL/BL) is a newly categorized lymphoma in the WHO Classification of Tumors of Haematopoietic and Lymphoid Tissues
v4. This lymphoma has characteristics of both DLBCL and BL, morphologically and genetically. We report a case with
therapy-resistant iDLBCL/BL, which used to be categorized as BL in the WHO Classification v3. This case showed strong
BCL2 staining, otherwise exhibiting features of BL. The case was treated with intensive chemotherapy containing high-dose
methotrexate, cyclophosphamide, and cytarabine. However, soon after the chemotherapy, the lymphoma relapsed in the central
nervous system and was resistant to whole-brain radiation therapy and allogeneic stem cell transplantation. The patient died 37
days after the transplantation. The clinical course was different from that of typical BL in terms of resistance to intensive
chemotherapy, in agreement with the characteristics of iDLBCL/BL. [J Clin Exp Hematopathol 51(1) : 37-42, 2011)
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INTRODUCTION

Burkitt lymphoma (BL) is a highly aggressive non-
Hodgkin lymphoma often presenting at extranodal sites such
as central nervous system (CNS) and bone marrow.! The
lymphoma is composed of a monotonous growth pattern of
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medium-sized cells. The tumor has an extremely high prolif-
eration fraction as well as high proliferation of apoptosis,
which is characterized by a starry sky appearance, and charac-
teristically carries a reciprocal translocation involving the c-
MYC proto-oncogene, such as (8;14) or t(2;8).> Diffuse large
B-cell lymphoma (DLBCL) is the most common lymphoma
in adults and comprises a biologically and clinically heteroge-
neous category of lymphomas showing a diffuse growth pat-
tern of large lymphoid cells. This heterogeneity is most likely
caused by the variation in the genetic abnormalities in this
disease.> The World Health Organization (WHO)
Classification of Tumor of Haematopoietic and Lymphoid
Tissues v4 has introduced a new category of B-cell lympho-
ma, unclassifiable, with features intermediate between diffuse
large B-cell lymphoma and Burkitt lymphoma (iDLBCL/BL),
which demonstrates overlapping morphological and genetic
features of DLBCL and BL.*

We report a case of a 42-year-old Japanese male with
therapy-resistant iDLBCL/BL, which used to be categorized
as BL in the WHO Classification v3. BCL2 was strongly
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positive, which was not typical of BL. The case was treated
with intensive chemotherapy containing high-dose methotrex-
ate, cyclophosphamide, and cytarabine, but early relapse in
CNS occurred and resistance to whole-brain radiation therapy
and allogeneic stem cell transplantation was exhibited.

CASE REPORT

A 42-year-old Japanese male was admitted to our hospital
with submaxillary tumor and pain in the bilateral legs.
Enhanced computed tomography revealed multiple masses in
the left submaxilla (Fig. 1a), the mediastinum (Fig. 1b), and
the abdominal cavity (Fig. 1c), to all of which ¥ Ga was
markedly accumulated. The tumors infiltrated the right,
atrium of the heart and the vertebral canal. A gastric tumor
was detected by gastric endoscopy (Fig. 1d). Atypical lym-
phocytes were found in the cerebrospinal fluid, but not in the
bone marrow. Lactate dehydrogenase (1,004 U/L ; normal
124-232 U/L) and soluble interleukin-2 receptor (1,596 U/
mL ; normal 190-650 U/mL) were elevated. Biopsy of the

cervical lymph node was performed. Histologically, the tu-
mor consisted of monotonous proliferation of medium-sized
lymphocytes accompanied by scattered tingible body macro-
phages, which gave the tumor a starry sky appearance (Fig.
2a). Immunohistochemically, the tumor cells were positive
for CD20 (Fig. 2b) and CD10 (Fig. 2c), but negative for
MUMI. The proliferation index assessed by Ki67 was more
than 95% (Fig. 2e). Fluorescence in situ hybridization analy-
sis revealed fusion between heavy chain of immunoglobulin G
(IgH) and ¢-MYC genes (IgH/c-MYC, Fig. 2h), but not be-
tween IgH and BCL2 (IgH/BCL2). G-banding karyotype
analysis was not performed because sufficient specimens
were not available. Although these findings were consistent
with typical BL, we diagnosed iDLBCL/BL because of strong
staining of BCL2 (Fig. 2d). BCL6 and Epstein-Barr virus-
encoded small RNA (Fig. 2g) were negative. The morphol-
ogy and the absence of terminal deoxynucleotidyl transferase
(Fig. 2f) did not suggest lymphoblastic lymphoma.’ The
clinical stage (CS) was defined as CS IV according to the
modified Ann Arbor staging system. After chemotherapy

Fig. 1.

Images of enhanced computed tomography and gastric endoscopy. (1) A tumor
of 6 cm (arrowhead) in the mandible involved the parotid gland and the submandibular
glands. (1b) Tumors invaded the right atrium (arrowhead). Pleural effusion was detected
(arrow). (Ic) A tumor expanded around the abdominal aorta (arrowhead), which invaded to
the vertebral canal through L2 intervertebral foramen (arrow). (Id) A gastric tumor was
detected by gastric endoscopy.
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iDLBCL/BL identified by BCL2 expression

Histopathology of the cervical lymph node. (2¢) Hematoxylin & eosin staining showed monotonous proliferation

of medium-sized lymphocytes accompanied by a starry sky appearance (arrowhead). (2b-2f) Immunostaining of the
cervical lymph node revealed that the lymphoma cells were positive for CD20 (2b), CD10 (2¢), and BCL2 (2d). More
than 95% of the lymphoma cells were Ki67-positive (2e). Terminal deoxynucleotidyl transferase was negative (2f). (2g)
In situ hybridization of Epstein-Barr virus-encoded small RNA was negative. (2h) Fluorescence in situ hybridization
analysis revealed fusion (arrowhead) between heavy chain of immunoglobulin G and c-MYC genes.

with cyclophosphamide, doxorubicin, vincristine, and predni-
sone (CHOP), a modified LMB regimen containing high-
dose methotrexate (MTX), cyclophosphamide, and cytarabine
was performed.® Intrathecal chemotherapy (MTX 15 mg,
cytarabine 40 mg, and prednisone 20 mg) was also performed
6 times because of the meningeal involvement. Multiple
masses vanished and laboratory data were normalized when
the protocol, divided into 3 phases containing 13 g/m> MTX
in total, was completed as planned, and we judged the disease
to be in complete remission because no lymphoma lesion was
detected by positron emission tomography (Fig. 3) and con-
trasted magnetic resonance imaging (MRI). After two
months, however, visual disturbance and headache appeared
and MRI of the brain revealed CNS relapse in cerebellum
(Fig. 4). The induction phases of the same protocol were
repeated twice (containing 10 g/m? MTX in total) and whole-
brain radiotherapy (30 Gy) was performed. Second complete
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remission was achieved and allogeneic hematopoietic stem
cell transplantation using a conditioning regimen with cyclo-
phosphamide and total body irradiation was performed three
months after the relapse. Engraftment was achieved on day
16 but sudden consciousness disturbance appeared on the
same day. MRI of the brain demonstrated a tumor in the right
occipital lobe (Fig. 5a, 5b) indicating a second relapse.
Despite discontinuation of an immunosuppressant in order to
enhance graft-versus-lymphoma effect,”® the right occipital
lobe tumor grew and extended to the cerebellum, and the
patient died on transplantation day 37. Autopsy revealed that
the lymphoma had infiltrated the right occipital lobe and the
subarachnoid cisterns of the whole CNS (Fig. Sc-5e).
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Fig. 3. Positron emission tomog-
raphy after the induction therapy
and 3 phases of high-dose metho-
trexate therapy. No lymphoma le-
sion was detected.
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Fig. 4. Clinical course. The solid line and the dotted line show serum levels of lactate dehydro-

genase (LDH) and soluble interleukin-2 receptor (sIL2R), respectively. RI, remission induction ;
C, consolidation ; M, maintenance ; WBRT, whole-brain radiation therapy ; rBMT, related bone
marrow transplantation ; CFS, cerebrospinal fluid.
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Fig. 5. The lymphoma infiltration of the central nervous system. (5a, 5b) Magnetic resonance imaging revealed
regrowth of the tumor in the right occipital lobe. Midline shift and marked cerebral edema were seen. (5¢c-5¢) The
macroscopic findings (5¢) and hematoxylin & eosin staining (5d-5e) of the brain autopsy specimen revealed that the
lymphoma had infiltrated the right occipital lobe and the subarachnoid cisterns.

DISCUSSION

On the basis of a previous version of WHO classification,
the current case may have been diagnosed as BL because
typical morphology with starry sky appearance, high prolifer-
ation rate of lymphoma cells (Ki67-positive cells >90%), and
IgH/c-MYC rearrangement were all demonstrated. This case,
however, showed strong staining of BCL2, being defined as
iDLBCL/BL but not BL according to the WHO Classification
v4.

The incidence of lymphomas with concurrent deregulation
of BCL2 and c-MYC was estimated to be 4% of aggressive
lymphoma cases. These lymphomas are heterogeneous in
morphology, clinical presentation, and outcome.!® c¢-MYC,
the rearrangement of which characterizes BL, is a proto-
oncogene that normally induces cell proliferation while also
inducing apoptosis.!! The induction of apoptosis by ¢-MYC
is thought to provide the host with a self-safeguard system
against cancer, whereby c-MYC eliminates cells that accumu-
late its own DNA damage at abnormally high levels.'> BCL2
is an antiapoptotic protein, having a particular prosurvival
role in MYC-driven tumors. It was shown in mice that BCL2
suppresses DNA repair by an unknown mechanism involving
c-MYC, which results in an accumulation of DNA damage
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and increased tumorigenicity.”> BCL2 also has a function
that inhibits ¢c-MYC-mediated apoptosis.!? Such harmoniza-
tion of molecular abnormalities might explain why double-hit
lymphomas, having both IgH/c-MYC and IgH/BCL2 rear-
rangements, are extremely chemoresistant. Indeed, double-
hit cases usually present with advanced clinical stages fre-
quently accompanied by extranodal (93%) and CNS
involvement (56%). The median survival and 1-year survival
rate were found to be only 6 months and 22%, respectively.'*
The strong expression of BCL2 by an unknown mechanism
other than IgH/BCL2 rearrangement, as seen in the current
case, may have similar significance.

An appropriate therapeutic approach for iDLBCL/BL is
yet to be established. Relatively low-intensity and long-
duration chemotherapeutic strategies based on CHOP or
CHOP-like regimens, standard for DLBCL in general, have
proved to result in early relapse for double-hit DLBCL," as is
the case for typical BL. Therefore, more intensive therapeutic
strategies such as CODOX-M/IVAC (including cyclophos-
phamide, doxorubicin, vincristine, high-dose MTX, ifosfa-
mide, etoposide, cytarabine, and vincristine)'® that can cure
most BL cases have been applied to double-hit DLBCL or
iDLBCL/BL. Even these strategies, however, appear to result
in poorer outcome in iDLBCL/BL compared with that in BL.
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The current case could be typical of iDLBCL/BL in this
regard. In such cases, allogeneic stem cell transplantation
after achieving first remission may be among the most impor-
tant options, although its efficacy remains to be elucidated.

It is likely that iDLBCL/BL cases were included in those
that were diagnosed as typical BL but had poor prognosis.
The definition of iDLBCL/BL in the new version of the WHO
classification, which is based on molecular abnormalities in
addition to morphology, is certainly appropriate.
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