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De-Novo B-Cell Prolymphocytic Leukemia
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Abstract

B-cell prolymphocytic leukemia (B-PLL) is a rare B-cell neoplasm
that typically presents with splenomegaly, a rising white blood cell
count, and may or may not have B symptoms. The diagnosis usually
requires a bone marrow biopsy and aspirate with flow cytometry and
cytogenetic studies. At least 55% of the lymphocytes in the peripheral
blood must be prolymphocytes to be defined as B-PLL. A thorough
differential diagnosis would include mantle cell lymphoma, chronic
lymphocytic leukemia (CLL) with prolymphocytes, hairy cell leuke-
mia, and splenic marginal zone lymphoma. B-PLL is managed with
regimens utilized for CLL, such as ibrutinib and rituximab but is tai-
lored for each individual. The authors report a rare case of B-PLL in a
patient with no known history of CLL. The authors discuss this entity
in context of the 2017 and 2022 World Health Organization (WHO)
classifications, the latter of which no longer recognizes B-PLL as
a distinct entity. The authors hope that this article helps practition-
ers with the diagnosis and treatment of B-PLL. Perhaps with better
recognition, and better documentation of histopathologic features of
these rare cases going forward, it may prove to be a distinct entity
again in future classifications.
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Introduction

B-cell prolymphocytic leukemia (B-PLL) accounts for less
than 1% of all lymphoid leukemias, making it extremely rare
in clinical practice, with only around 120 cases in the Unit-
ed States yearly [1]. As will be discussed later, the new 2022
World Health Organization (WHO) classifications no longer
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recognizes this entity and has put it along with hairy cell leuke-
mia variant (HCL-v) into a new category called splenic B-cell
lymphoma with prominent nucleoli (SBLPN). The number of
cases in this new category is low and accounts for approxi-
mately 0.4% of chronic lymphoid malignancies [2-5]. And
most of those cases had been previously classified as HCL-v.
Therefore, the number of cases of B-PLL (that would now be-
long in the SBLPN category) would account for even less than
0.4% of chronic lymphoid malignancies by our estimation.

B-cell PLL (prior to the 2022 WHO classification) was typi-
cally characterized as very aggressive, having TP53 dysfunction,
affecting older adults with a median age of 69, and is slightly
more common in men. B-PLL may have similarities to chronic
lymphocytic leukemia (CLL) and mantle cell lymphoma (MCL)
in the leukemic phase but can be distinguished from each other
based on immunophenotypic and cytogenetic results. The char-
acteristic of B-PLL is the presence of prolymphocyte morphol-
ogy of greater than 55% of the lymphocytes in the blood or bone
marrow [6]. B-PLL will also have a brighter CD20 expression
compared to CLL’s dim CD20 expression. Prolymphocytes in
the peripheral blood are commonly seen in patients with CLL,
but in those cases, the percentage of lymphocytes with pro-
lymphocyte morphology is usually low and definitely less than
55%. In most instances, B-cell PLL occurs as a transformation
or evolution of a slow-growing CLL and is extremely rare as a
primary disorder, which we believe to have occurred in this case
study example. The prognosis of B-PLL is generally poor, with
a median survival of 3 years [7]. The authors describe a case of
an aggressive de-novo B-PLL with splenomegaly.

Case Report

A 71-year-old male was referred to hematology by his primary
care provider for a complete blood count (CBC) showing a
platelet count of 64,000/uL, a white blood cell (WBC) count of
48,700/uL, and an absolute monocyte count of 36,000/uL. His
laboratory investigations previously did not show any abnor-
malities with his CBC within normal limits 3 months prior. He
also said that he had lost 25 pounds in the past 2 months. He
denied fevers, chills, night sweats, swollen glands, or appetite
changes. An abdominal computed tomography (CT) showed a
significantly enlarged spleen of 19 cm. The patient’s coagula-
tion profile, liver and renal function, viral testing for hepatitis
and human immunodeficiency virus (HIV), and autoimmune
profile were unrevealing.

The bone marrow biopsy from the right iliac crest showed
extensive involvement by atypical lymphocytes with round
nuclear contours, prominent nucleoli, and moderate to abun-
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Figure 1. A broad differential diagnosis for B-PLL. B-PLL: B-cell prolymphocytic leukemia; CLL: chronic lymphocytic leukemia;
MCL: mantle cell ymphoma; HCL-v: hairy cell leukemia variant; SMZL: splenic marginal zone lymphoma; SDRP: splenic diffuse

red pulp; FL: follicular lymphoma; WBC: white blood cell; Avg: average; LC: light chain.

dant cytoplasm. Immunohistochemical stain for PAX5 dem-
onstrated that the atypical lymphocytes accounted for 60% of
the total cellularity. Additional immunohistochemical stains
demonstrated that the atypical lymphocytes were positive for
BCL2 and negative for BCL6, LMO2, and cyclin DI. The
proliferation index by Ki67 was 5-10%. The peripheral blood
for flow cytometry showed a prominent monoclonal B-cell
population with a high-side light scatter. The B cells were
positive for CD19, CD20, CD22, human leukocyte antigen-
DR (HLA-DR), and bright kappa light chains. They were
negative for CD10, CDS5, CD23, CD25, CD11C, CD103, and
CD123. Fluorescence in situ hybridization (FISH) showed
both the loss of 17p13.1 (p53) and 13q14. Loss of 13q14 is not
specific as it can be seen in other lymphomas such as CLL,
but it is also seen in 27% of cases of B-PLL. The diagnosis of
B-PLL is often a challenge due to an overlap with other ma-

ture B-cell leukemias and lymphomas, and therefore a broad
differential diagnosis is needed (Fig. 1). The morphological
features, immunophenotypic features, and clinical findings of
splenomegaly were consistent with de-novo B-PLL (Figs. 2-
4).

He was started on ibrutinib 420 mg daily due to his 17p
loss and allopurinol 300 mg twice daily due to an elevated uric
acid. The patient’s thrombocytopenia at the time of diagnosis
could be due to splenic sequestration, immune suppression,
or immune destruction, as his bone marrow showed adequate
megakaryopoiesis. His thrombocytopenia worsened, and his
WBC counts increased; therefore, rituximab was added to his
regimen. His ibrutinib was held due to his thrombocytopenia.
His thrombocytopenia did not improve despite multiple trans-
fusions, and it was deemed refractory. Unfortunately, given his
rapid clinical deterioration within 2 weeks of diagnosis, con-
ventional karyotyping, immunoglobulin heavy chain gene mu-

Figure 2. Core biopsy showing hypercellular marrow for age of patient
(about 90%), with ill-defined aggregates of lymphocytes (yellow circled
areas). Note the lack of “fried-egg” appearance which is seen with hairy
cell leukemia.
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Figure 3. Pax 5 immunohistochemical stain showing increased B cells
(brown staining). Note the lack of intrasinusoidal distribution of B cells
typically seen in splenic diffuse red pulp lymphoma.
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Figure 4. Blood smear showing a normal small lymphocyte near the
upper left-hand corner (blue arrow), and normal monocytes near the
lower right corner (green arrow) for comparison. The rest of the cells
are B-PLL cells which are as big if not bigger than monocytes. B-PLL:
B-cell prolymphocytic leukemia.

tations, and molecular abnormality testing by next-generation
sequencing could not be performed. The patient did not show
significant improvement and deteriorated clinically. He elected
to go comfort care as he did not want to try any other treatment
options and passed away 4 months after his diagnosis.

Discussion

First described in 1974 by Galton et al, B-PLL is a neoplasm of
B cells comprised of prolymphocytes, typically involving the
bone marrow, spleen, and peripheral blood, which the WHO
recognized in the previous (2017, fourth) edition of the clas-
sification of hematolymphoid diseases [8]. It is a clinically ag-
gressive neoplasm with a poor prognosis that occurs in older
patients with B-type symptoms and typically has splenomegaly
with minimal to absent peripheral lymphadenopathy. Despite
being called prolymphocytic, which suggests the cells might
be immature, the cells involved in this condition are mature
activated B cells that are large cells with mature, moderately
dense chromatin, a large prominent vesicular nucleolus, and
usually abundant non-villous, non-hairy cytoplasm [9].

The diagnosis of B-PLL is usually made based on the re-
sults of immunophenotypic and genetic analysis of peripheral
blood, and by definition, at least 55% of the lymphocytes in
the blood should have prolymphocyte morphology. Results of
a bone marrow biopsy can confirm the findings, and a splenec-
tomy can be diagnostic in patients with an unclear presenta-
tion with an enlarged spleen. Lymph node biopsies, in most
cases, will not show any additional information. Utilizing flow
cytometry, the cells will demonstrate a nonspecific B-cell im-
munophenotype with light chain restriction, bright surface im-
munoglobulin, and the expression of B-cell antigens. CD5 and
CD23 are usually absent but can be weakly expressed; how-
ever, CDl1lc, CD103, CD10, and CD25 are not expressed.

The differential diagnosis based on morphology would
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also include T-cell PLL, MCL with prolymphocytoid transfor-
mation, splenic marginal zone lymphoma (SMZL), CLL with
prolymphocytoid transformation, CD10-negative follicular
lymphoma (FL), hairy cell leukemia (HCL), and HCL-v. T-
PLL is easily distinguished as a well-defined clinical entity
as it expresses T-cell antigens in contrast to B [10]. With the
2017 WHO classification, the number of cases meeting criteria
for B-PLL decreased further as many would be reclassified as
HCL-v, splenic diffuse red pulp lymphoma (SDRPL), MCL
with prolymphocyte morphology, or atypical CLL [10, 11].
CLL/PLL was previously defined as CLL with between 15%
and 55% of prolymphocytes but has been removed from the
more recent 2017 and 2022 WHO classifications of lymphoid
neoplasms. CLL was the first B-cell lymphoma that was recog-
nized to undergo prolymphocytic transformation, and the path-
ological features were indistinguishable from de-novo B-PLL.
These cases in the 2017 and 2022 WHO classifications are
referred to as CLL with increased lymphocytes with prolym-
phocytic morphology. In such cases, the peripheral blood con-
tains a mixture of small mature CLL cells and prolymphocytes.
These prolymphocytes will have an immunophenotype that is
similar to CLL. In CLL, the prolymphocytes are seen in vari-
able numbers but must be 55% or less of the circulating cells,
and as a rule, the prolymphocytes of CLL show histological
and immunophenotypic findings consistent with CLL, such as
having pseudo-proliferation centers on biopsy specimens and
expressing CD5 and CD23 [12]. In contrast, B-PLL cells are
monomorphic large lymphocytes with an immunophenotype
that is not characteristic of CLL, MCL, FL, or HCL.

MCL may have a leukemic phase; however, the neoplas-
tic cells of MCL will express CD5, and cyclin D1, the latter of
which is due to (11;14) translocation of the cyclin D1 gene to the
IgH gene [6]. In contrast, B-PLL’s malignant cells are negative
for CD5, cyclin D1, and do not demonstrate (11;14) transloca-
tion. Rare cases of t(11;14) (q13;q32) MCL with prolymphocyt-
ic features have been called a prolymphocytic variant of MCL.

SMZL and B-PLL can present similarly with splenomeg-
aly and peripheral blood lymphocytosis. SMZL is less aggres-
sive, and bone marrow morphology in SMZL may take the
form of reactive appearing follicles surrounded by marginal
zone B cells, which helps differentiate it from B-PLL [13].
SMZL cells in the peripheral blood are smaller than in B-PLL
cells, do not have prominent nucleoli, and often have villous
appearing cytoplasmic borders. In difficult cases where the
differentiation is unclear, mutational testing for genes such as
NOTCH?2 may be helpful, as well as bone marrow, spleen, and
hilar lymph node evaluation. NOTCH?2 is mutated in 10-25%
of cases of MZL.

HCL has similarities to B-PLL, including lymphocytes
that are present in the monocyte gate in flow cytometry, and
patients typically have splenomegaly and peripheral blood cy-
topenias. HCL patients can have lymphocytosis but often have
relatively normal or low peripheral blood lymphocyte counts.
HCL is easily distinguished from B-PLL by flow cytometry as
HCL expresses CD25, CD103, CD11c, and demonstrates posi-
tive immunohistochemical staining for DBA44, annexin Al,
and tartrate resistant acid phosphatase (TRAP).

HCL-v is difficult to distinguish from B-PLL, and in fact,
the 2022 fifth edition of the WHO classification combines B-
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PLL and HCL-v into a new category called splenic B-cell leuke-
mia/lymphoma with prominent nucleoli (SBLPN). Therefore, in
the new WHO classification, this case report would be classified
as SBLPN [14]. The distinction may not be relevant clinically
at this time, which is one argument for combining these similar
entities in the 2022 WHO classification. It will be interesting to
see over time and with more case reports of SBLPN if diagnos-
tic features can be identified that can distinguish B-PLL from
HCL-v. In the 2017 WHO classification, HCL-v was believed
to express CD11c and CD103, which would distinguish it from
B-PLL, which does not express these antigens [11].

A CD10-negative FL in leukemic phase is not likely to be
easily confused with B-PLL as it typically has dense chroma-
tin, cleaved nuclei, and a higher nucleus-to-cytoplasmic ratio.
FL that has transformed into large-cell lymphoma with immu-
noblastic morphology, and is in the leukemic phase could be
confused morphologically with B-PLL. However, FL is usu-
ally less monomorphic, expresses BCL-6 even if it does not
express CD10, usually demonstrates t(14;18) translocation,
and not abnormalities of 13q14 as in this case.

Treatment for B-PLL is variable depending on each indi-
vidual case, as some patients may be asymptomatic without
complications, treatment may be deferred initially; however,
treatment is indicated in patients with complications such as
a rapidly rising WBC count, splenomegaly, and B symptoms.
Given the rarity of B-PLL, there are no current guidelines on
treatment, and therefore, most commonly, it is treated similarly
to regimens utilized for CLL [15]. Responses to treatment are
highly varied, and unfortunately, most frequently they are par-
tial and rarely prolonged. The choice of treatment is dependent
on the individual and the presence of high-risk genetic features
such as deletion of 17p or TP53 mutations [16].

Retrospective reviews have suggested that B-PLL is a
highly variable disorder, with some cases having an aggres-
sive course and others being more indolent [17]. This may be
in part due to cases diagnosed as B-PLL representing more
than one type of lymphoma. For patients without deletion of
17p or TP53 mutations, a possible regimen may be utilizing
fludarabine, cyclophosphamide, rituximab (FCR), or benda-
mustine, rituximab (BR). In older individuals and those with
comorbidities, ibrutinib may be considered. Rituximab can be
utilized in individuals who cannot receive chemotherapy and
may provide palliation [18]. In patients with deletion of 17p or
TP53 mutations, ibrutinib is the choice of treatment; however,
alemtuzumab may be considered as well [19]. In this case,
ibrutinib was chosen because the patient was elderly and had a
17p deletion. Rituximab was added given the lack of response
to ibrutinib and the overall worsening of his clinical status.

Hematopoietic stem cell transplantation can be considered
in young, fit patients who have responded to initial therapy
and those with poor responses to initial therapy [20]. Refrac-
tory and/or replaced disease can be possibly managed with
ibrutinib, idelalisib, and venetoclax [21]. Currently, the data
gathered from B-PLL treatment are limited to case reports and
case series with few participants. In a case series, five patients
were treated with idelalisib combined with rituximab, and all
five patients had a response lasting greater than 6 months [22].
A case report by Xing et al treated a patient with B-PLL with
zanubrutinib, rituximab, and lenalidomide, which provided a
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durable response [23]. A case report by Siddiqui et al treated a
patient with ibrutinib and venetoclax, which provided a posi-
tive response for 3 years [24]. Hew et al utilized obinutuzum-
ab-chlorambucil which showed a sustained response as well
[25]. Cases of SBLPN have shown responses to cladribine/
rituximab or cladribine/bendustamine combinations [26]. Cur-
rently, clinical trials are in progress to evaluate the role of chi-
meric antigen receptor-modified T cells (CAR-T).

The authors hope this case report and review of the current
limited literature provide physicians with diagnostic tools and
possible treatment options for B-PLL. Optimal treatment for
B-PLL requires large-scale clinical trials, but the rarity of the
disease limits this. We hope that new research in future will
provide accurate guidelines for treatment regimens. And again,
careful classification and documentation of clinicopathologic
features in cases of SBLPN may help determine if this cat-
egory should remain as one or if subcategories such as HCL-v
and B-PLL should be recognized.
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