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“Double hit” B-lymphoblastic lymphoma with concurrent IGH/BCL2
and 8924/MYC translocations: a case report
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Abstract: B-lymphoblastic lymphomas (B-LBLs) with a documented “double-hit” (DH) (IGH/BCL2
and 8q24/MYC rearrangement) are rare, and their clinical, cytogenetic and immunophenotypic features
have not been well elucidated. Here we describe an unusual case of de novo DH B-LBL. A 39-year-old man
presented with abdominal distention at admission. Radiological findings revealed a retroperitoneal lump
and multiple lymphadenopathy. Histologic examination of the abdominal mass showed a predominant
population of neoplastic lymphoblasts with round nuclei, which focally formed single files surrounded by
fibrotic septa. These cells have high nuclear to cytoplasmic ratio, fine chromatin, and no inconspicuous
nucleoli. Necrosis, apoptotic bodies and mitotic figures were common. Prominent starry-sky appearance
was not observed. The typical immunophenotype of malignant cells was positive for Td'T, CD99, CD10,
PAX-5, BCL2 (70%), MYC (70%), and negative for CD34, Cyclin-D1, SOX11, CD56, and CD123.
The proliferation index was high with Ki-67 of 80%. Fluorescence in situ hybridization (FISH) studies
demonstrated 8q24/MYC rearrangement and IGH/BCL2 gene fusion. Subsequent bone marrow biopsy
showed no involvement. Normal chromosome karyotype was observed. Finally, the diagnosis of DH B-LBL
was clinically rendered. The patient showed an initial response to six cycles of hyper-CVAD chemotherapy
(hyper-fractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone) and was alive at the last
follow-up (2020.4.10, six months after the diagnosis). Few guidelines regarding DH B-LBL are available in
the literature or in the WHO scheme. The optimal clinical management of such patients has not been fully
established attributed to the small number of reported cases. Multicenter data is warranted to better make
clinical strategies on patients with DH B-LBL.
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Introduction

The term “double-hit” lymphoma (DHL) was introduced
to describe a small group of aggressive lymphomas with
co-occurrence of two oncogenic translocations, such as
MYC, BCL2, and/or BCL6 (1). The most common DHLs
that harbor a MYC rearrangement at chromosome 8q24
and a rearrangement in chromosome 18q21 account
for an estimated 2% of all B-cell malignancies and have
a heterogeneous histology with a dismal outcome (2).
Morphologically, these cases typically either resemble
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“B-cell lymphoma, unclassifiable, with features intermediate
between diffuse large B-cell lymphoma (DLBCL) and
Burkitt lymphoma (BL)” (most frequently), DLBCL, or
less commonly bear a blastoid appearance (3). Among
them, B-lymphoblastic lymphomas (B-LBLs) with
a documented “double-hit” (DH) (IGH/BCL2 and
8q24/MYC rearrangement) are rare and their clinical,
cytogenetic and immunophenotypic features have not
been well elucidated. Here we report such a case of DH
B-LBL. We present the following article in accordance
with the CARE reporting checklist (available at: http://

Transl Cancer Res 2021;10(3):1594-1598 | http://dx.doi.org/10.21037/tcr-20-2748


http://dx.doi.org/10.21037/tcr-20-2748
file:///F:\case%2520report%2520--B-LBL\javascript:;
https://crossmark.crossref.org/dialog/?doi=10.21037/tcr-20-2748

Translational Cancer Research, Vol 10, No 3 March 2021

dx.doi.org/10.21037/tcr-20-2748).

Case presentation

A 39-year-old man complained of abdominal distention
at admission in our hospital. Nothing special was found
in the physical exam, and the patient denied of any past
medical history or family history. A full-body CT scan
revealed multiple lesions of retroperitoneal soft tissue
density wrapping surrounding vessels and ureter. Dilation
of left renal pelvis and upper ureter, hydronephrosis
and hydroureter indicated malignancy. Pelvic effusion
was notable with multiple adenopathy in enterocoelia
(max size: 3.3 cm x 1.2 cm) and thickened peritoneum,
which suggested the possibility of metastasis. PET/CT
revealed mildly increased glucose uptake in most lymph
node territories (SUV max =3.5), suggesting multiple
involvement by lymphoma. Lactate dehydrogenase (LDH)
was modestly elevated (300 U/L, normal range: 109-245
U/L). Blood routine did not display any anomaly with
hemoglobin 141 g/L, platelets 295x10°/L, and WBC
6.3x10’/L.A core needle biopsy of the retroperitoneal soft
tissue was then performed. Histologic examination yielded
a diffuse infiltration of lymphoblasts varying from small-
size to intermediate-size with round nuclei, which focally
formed single files surrounded by fibrotic septa. These cells
have high nuclear to cytoplasmic ratio, fine chromatin, and
no inconspicuous nucleoli. Necrosis and apoptotic bodies
were common. Mitotic figures were easily found. Prominent
starry-sky appearance was not observed (Figure 14).
Immunophenotypic data regarding the cells of interest
were derived from THC with CD20-, PAX5+, CD79a+,
CD10+, BCL2+ (70%), MYC+ (70%), BCL6—, MUMI1-,
CD30-, CD21-, Cyclin-D1-, SOX11-, CD56-, CD123-,
TdT+, CD99+, MPO-, CD34-, CD117-, CDG68 sparsely+,
CD5 (z), CD3 (z); Ki-67 stained about 80% of the cells
(Figure 1B). In situ hybridization for Epstein—Barr virus
encoded RNA (EBER ISH) was negative. Subsequent
bone marrow examination showed normal proliferation
of hematopoietic cell without lymphoma involvement.
Fluorescence iz situ hybridization (FISH) performed on
formalin-fixed paraffin-embedded (FFPE) mass tissues
identified breakpoints near the distal 5’ end of MYC
(Figure 24), and breakpoints within the /GH locus and
proximal to BCL2 gene (Figure 2B). The percentage
of nuclei which scored positive for the MYC break was
about 10% on the whole slice, and 80% for IGH/BCL?2
fusion, respectively. The patient bore normal chromosome
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karyotype. Immunoglobulin gene arrangement analysis
was not available due to the limited amount of tissue.
Accordingly, a diagnosis of DH B-LBL was established
based on the morphology, immunophenotype, and FISH
analysis. After receiving six cycles of Hyper-CVAD, the
patient’s symptoms alleviated and stayed alive at the last
follow-up (2020.4.10, six months after the diagnosis).
All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee (s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient.

Discussion and conclusion

Lymphomas harboring concurrent IGH-BCL2/t (14;18)
(q32;q21) and MYC/8q24 translocations, which are referred
to as “double-hit” or “dual-hit” lymphomas (DHL), are a
group of B-cell malignancies with a heterogeneous cytologic
and histologic features. Rearrangements in MYC and BCL2
are extremely rare in B-LBL (4,5). Such DH B-LBL cases
may emerge de novo or through transformation of follicular
lymphomas, both of which have been described to have an
aggressive clinical course and poor prognosis (2,6).

In Subramaniyam ez 4/.’s study, the patients with de novo
DH B-LBL were adults with a median age of 59 years.
They had complex chromosomal abnormalities, in addition
to the BCL2 and MYC translocations. The reported median
overall survival was 1.5 months (range, <1-11 months) (4).
Kelemen et 4l. also found the prognosis of B-LBL with a
combined IGH/BCL2 and MYC translocation was poor, with
a median survival of five months after the initial diagnosis
(range, 3-27 months) (7). The present case was alive at the
last follow-up (2020.4.10, six months after the diagnosis).

As to those TdT-positive neoplasms derived from a
minority of follicular lymphomas (FL) and characterized
by blastoid morphology, the current recommendation
in the WHO-2016 scheme is to classify them as B-LBL
transformed from follicular lymphoma, which is exceedingly
rare as well, with fewer than 10 reported cases. Interestingly,
most of these cases were featured with MYC rearrangement
in addition to IGH/BCL2 fusion (2,6,8-13). Lymphoblastic
transformation of FL is thus proposed to have occurred
due to a gain of MYC rearrangement at an early stage of FL
lymphomagenesis [immature B-precursor carrying t (14;18)
(g32;q21) in the bone marrow], and then the expression of
TdT has been interpreted as either a “dedifferentiation” to
a lymphoblastic (pre-B-cell) stage of B-cell development
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Figure 1 Histological findings and immunophenotype of the lesion. (A) Microscopically, the retroperitoneal lesion biopsy showed a diffuse,

infileration of small-sized to medium-sized lymphoblasts with round nuclei, high nuclear to cytoplasmic ratio, fine chromatin, and no

inconspicuous nucleoli. (Hematoxylin-eosin staining, x200 and x400, respectively). (B) The phenotype of the neoplastic cells was PAX5+,
BCL2+ (70%), MYC+ (70%), BCL6-, SOX11-, CD56—, TdT+, MPO-; Ki-67 stained about 80% of the cells (x400).

or as a re-expression of TdT in B cells due to accumulated
somatic hypermutations, a hallmark of germinal center B
cells (1,8-10,12,14,15).

Although TdT is critical in discriminating between
TdT-positive LBL and TdT-negative aggressive B cell
lymphomas, exceptional cases of either double-hit or triple-
hit high grade B cell lymphoma with an aberrant expression
of TdT have been reported, which could be quite a
diagnostic pitfall. Morphology, immunophenotype and key
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genetic profiles may facilitate the differential diagnoses
(8,16,17).

DH B-LBL should also be distinguished from entities
like blastic plasmacytoid dendritic cell neoplasm (BPDCN),
blastoid variant of mantle cell lymphoma (MCL), and
myeloid neoplasm (3,18,19). Among them, the reported
BPDCNs have occurred mainly in elderly with a slight male
predominance. The disease tends to involve multiple sites,
most commonly the skin, followed by bone marrow and
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IGH/BCL 2 fusion

Figure 2 Interphase cells showed a signal pattern by fluorescence in situ hybridization (FISH) indicative of (A) 8q24/MYC rearrangement

using break-apart probe [Spectrum Red Probe for the locus proximal to MYC and Spectrum Green Probe for the locus distal to MYC] from
Jinpujia (Beijing, China), as the arrows pointed to abnormal split-up signals, and (B) t (14;18)(q32;q21)/IGH-BCL?2 fusion using BCL2 probe
[Spectrum Red Probe] and IGH [Spectrum Green Probe] from Anbiping (Guangzhou, China), as the arrows pointed to abnormal fused

dual-color signals (x1,000).

peripheral blood and lymph node. BPDCN is characterized
by a diffuse, monomorphous infiltrate of medium-sized
blast cells reminiscent of lymphoblasts or myeloblasts.
The tumor cells express CD4, CD56, CD43, CD123
and lack expression of TdT, which distinct from LBL (3).
Specific chromosomal aberrations are lacking, but complex
karyotypes are common. Moreover, gene expression analysis
of BPDCN reveals a unique signature, distinguished from
those of myeloid and lymphoid acute leukemia (20).

As illustrated in the present case, strong expression
of CD99 and TdT with lack of expression of CD20
in neoplastic cells has been used as features to support
immaturity. Being positive for PAXS5 and CD79a
demonstrated B-cell differentiation. The age of the patient,
the location of the lesion, and tumor cells being negative for
CD123 and CD56 were not supportive of BPDCNs. MCL-
associated markers (CyclinD1, SOX11) were negative, and
MPO was not detected, excluding acute myeloid leukemia
or B/myeloid acute leukemia, and blastoid variant of
mantle cell lymphoma, respectively. Finally, a diagnosis
of DH B-LBL was established based on the morphology,
immunophenotype, and FISH analysis.

Of note, components of FL. might be missed due to the
limitations of biopsy. Theoretically, we cannot definitely rule
out the possibility of lymphoblastic transformation of FL in this
case. However, considering relatively low FDG uptake values
and the patient denying oncologic history, there is insufficient
evidence (either histologically or clinically) to support the
setting of FL. De novo DH B-LBL was thus preferred.

At present, few guidelines regarding DH B-LBL are
available in the literature or in the WHO scheme. The
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optimal clinical management of such patients has not been
fully established attributed to the small number of reported
cases. Multicenter data is warranted to better make clinical
strategies on patients with DH B-LBL.
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