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Abstract

B-Lymphoblastic Leukaemia (B-ALL) is a neoplasm affecting B-cell
precursor and represents 80% of lymphoblastic leukaemias. It is primary a
disease of children and usually presents with bone marrow and peripheral
blood involvement, leucocytosis, anaemia and thrombocytopenia.
Epathosplenomegaly and lymph nodes enlargement are often present and testis
involvement is frequent in males. Central Nervous System (CNS) is a frequent
site of extramedullary involvement. Other frequent extranodal sites involved are
represented by skin, soft tissue and bone.

Here, we describe an adult patient with B-ALL presenting with bilateral
renal involvement and myocardial infiltration, harbouring the chromosome
translocation t(1;19)(q23;p13) and the molecular transcript PBX1-E2A.
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Introduction

B-Lymphoblastic Leukaemia (B-ALL) is a neoplasm affecting
B-cell precursors and represents about 80% of lymphoblastic
leukaemias. It is primary a disease of children, with 75% of cases
occurring under six years of age [1]. It usually presents with bone
marrow and peripheral blood involvement, leucocytosis, anaemia
and thrombocytopenia. Epathosplenomegaly and lymph nodes
enlargement are present in variable degrees and testis involvement
is also frequent. CNS is a typical site of extramedullary localization
of B-ALL at diagnosis or at relapse. When extranodal involvement
is predominant (bone marrow blasts <25%) the disease is defined
B-Lymphoblastic Lymphoma (B-LBL). Beside lymph nodes, the most
frequent involved sites by B-LBL are skin, soft tissue and bone.

B-ALL/B-LBL is also usually characterized by cytogenetic
and molecular abnormalities that play an important role in risk
stratification and treatment planning [2].

Here we describe a case of B-ALL presenting in an adult man as
bilateral renal involvement and myocardial infiltration harbouring
the chromosome translocation t(1;19)(q23;p13) and the molecular
transcript PBX1-E2A.

Case Report

On February 2013, a 56-year-old gentleman was admitted to a
hospital complaining of vague abdominal pain. The urgent abdomen-
Ultrasonography (US) showed multiple bilateral renal lesions without
any other abnormality. His medical history was silent and clinical
examination revealed an isolated mild abdominal distension. He had
no systemic symptoms and laboratory data were in range except for
B2-microglobuline (4.53 mg/L). Blood counts showed hematocrit
40%, hemoglobin 13.1 g/dL, White Blood Cells (WBC) count

3.500/mm® (neutrophils 2.000/mm? lymphocytes 1.200/mm’, and
monocytes 300/mm?) and platelets 172.000/mm?®. In the hypothesis
of a secondary localization of a solid neoplasm, a total body-CT
scan was performed, confirming the presence of multiple bilateral
renal lesions in the absence of other abnormalities. A testicular-US
was negative. The esophagastroduodenoscopy (EGDS) was normal
while colonoscopy showed diverticulosis. A US-guided biopsy of
one of the renal lesions demonstrated the presence of a diffuse
CD20- lymphoid infiltration with the following characteristics at
immunohistochemistry: Bcl-2+, Bcl-6+/-, CD10++, CD19+, , CD45-,
Pax-5+, TdT+, CD3-, CD99, Keratin 8/18/19-, Cyclin D1-, Desmin-,
K/\-, Miogenin-, Wilms’tumor protein-, Ki-67 (MIB-1) >50%.

A diagnosis of B-cell Lymphoblastic Lymphoma (B-LBL) with
bilateral renal localization was made.

At the beginning of April 2013, the patient was transferred to our
unit where we conducted a diagnostic work-up for B-LBL/ALL. The
peripheral blood smear showed 2% of leukemic blasts while the bone
marrow aspirate showed massive involvement by leukemic blasts (70-
80% of total cellularity). Flow-cytometry analysis revealed that blasts
were CD34-, CD45-, CD10++, CD58++, CD38++, TdT+, CyCD79%a+,
CD22+, CD66¢-, NG2-, CD13-, CD33-, CD15-, cytCD3-, cylgu-,
MPO-. Molecular analysis by Reverse Transcription Polymerase
Chain Reaction (RT-PCR) was performed at the Department of
Cellular Biotechnologies and Hematology, University “La Sapienza”
in Rome, and was positive for PBX1-E2A+ and negative for BCR/
ABL, MLL/AF4, MLL/ENL, SIL/TAL, TEL/AML, NUP/RAPI1s and
TAF1/NUP214. Karyotype was 46 XY with t(1;19)(q23;p13). We
concluded for common B-ALL.

A total body CT scan (Figure 1) showed bilateral renal
enlargement (16 cm right and 15 cm left) with multiple hypodense
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Figure 2: ®®FDG-PET scan showing intense glucose uptake in kidneys, anterior myocardial wall and diffuse uptake of bone marrow.

confluent parenchymal lesions and some enlarged lymph nodes at
the hepatic hilus and in para-aortic region. A thickening of the left
ventricular wall was also detected.

Whole body “FDG-PET (Figure 2) revealed intense
inhomogeneous uptake in kidneys (standardized uptake value -SUV-
max 6.5), intense uptake at anterior myocardial wall (SUV max 5.8)
and diffuse uptake of the bone marrow.

Electrocardiography was normal, while the echocardiogram
demonstrated a diffuse and severe dilatative cardiomyopathy in the
absence of hypokinetic regions.

The patient underwent Hyper CVAD/HD-MTX-Ara-C regimen,
achieving an early disease response. After the first cycle the bone
marrow aspirate with flow-analysis revealed hematological complete
remission while an abdomen-US showed bilateral initial reduction of
renal enlargement (from 16-15 cm to 12 cm).

After 4 cycles of Hyper CVAD regimen (2 courses A and 2 courses
B) the FDG-PET demonstrated the disappearance of myocardial
and renal parenchymal pathological uptake (Figure 3) but persistent
bone marrow uptake (Figure 4a). Indeed, the bone marrow aspirate
showed a significant quote of blasts (10%), indicating disease relapse
(Figure 4b).

The patienthistory was then characterized by disease refractoriness
to administered therapies (3 cycles FLAG-Myocet, 1 cycle IVAC,
Vincristine + Cyclophosphamide and finally Mercaptopurine).
Nineteen months after being diagnosed the patient died of a septic
shock.

Discussion

Renal involvement is uncommon in ALL at disease presentation,

while it has been reported in later stages of the disease, especially in
children [3-5]. Few reports describe large bilateral renal involvement
as primary presentation of ALL in the paediatric setting [6-8].

The differential diagnosis of nephromegaly
hydronephrosis, congenital anomalies, deposit diseases and primary
or metastatic malignancies. Our case report indicates that it might
be useful, before performing a renal biopsy, to critically analyse the
peripheral blood smear and eventually a bone marrow aspirate. In
our patient, although laboratory data were in range, both peripheral
blood smear and bone marrow aspirate revealed presence of leukemic
blasts.

includes

Cardiac involvement is also a rare feature in ALL/LBL at
diagnosis [9]. It has been reported as intracardiac mass, with or
without symptoms of heart failure while in other cases heart is
involved as myocardial infiltration [10-12]. Our patient had no
specific symptoms and the infiltration was documented by staging
procedures. In particular, "FDG-PET, compared with traditional
imaging techniques, was more sensitive in identifying cardiac lesions,
and served as a useful tool for following-up disease and response.

Interestingly, the t(1;19)(q23;p13) chromosome translocation
was present at diagnosis in our patient, as confirmed by the presence
of the hybrid transcript PBX1-E2A. t(1;19) occurs in about 5 % of
pediatric ALL, but only rarely in adult patients with ALL. In pediatric
patients treated with intensive chemotherapy regimens it is associated
with a favorable prognosis, while in adult patients, due to the rarity of
this finding, the prognostic significance is uncertain [13,14].

At least to our knowledge, this is the first report showing an
association between this chromosome translocation and unusual
extranodal presentations. The translocation led to the fusion
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Figure 3: ®®FDG-PET showing disappearance of myocardial and renal parenchymal pathological uptake after 4 cycles of Hyper CVAD/HD-MTX-Ara-C regimen.

Figure 4B: Bone marrow blasts.

gene PBX1-E2A involving E2A on chromosome 19 and PBXI1 on
chromosome 1. E2A is a regulator of lymphocyte differentiation
while PBX1 is a homeobox gene that appears to be expressed in all

tissues but not in B or T lymphocytes [15]. PBX1-E2A gene leads
to the abnormal trans-activation of several genes involved in major
cellular processes and has an important oncogenic potential although
additional genetic events are needed for leukemic transformation
[15,16]. It could be speculated that the extranodal tissue involvement
may be related to a promotion and expansion of the cell adhesion and
extravasation mechanisms induced by the PBX1-E2A activity. This
hypothesis is further supported by the increased risk of CNS relapse
in patients with t(1;19) leukemia [17]. Studies of gene expression
profiling in ALL revealed peculiar features of PBX1-E2A positive ALL
[18,19]. The up-regulation of genes involved in cell shape, adhesion
and motility like moesin and synaptopodin may explain this tissue
tropism and the aggressive clinical behavior.
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