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Plasmablastic lymphoma transformation in a patient with
Waldenstrom macroglobulinemia treated with ibrutinib

A 67-year-old female was diagnosed with Waldenstrom
macroglobulinemia (WM) in October 2004. At diagnosis, the
patient was asymptomatic and mildly anaemic with a haemo-
globin of 10-4 g/dl (normal range 11-14-9 g/dl). A serum
immunofixation electrophoresis detected an IgM kappa mon-
oclonal gammopathy. Serum IgM level was 2450 mg/dl (nor-
mal range 40-230 g/dl). A bone marrow biopsy showed 60—
70% involvement of a diffuse interstitial population of small
lymphocytes admixed with lymphoplasmacytic forms, along
with Dutcher bodies and mast cells, consistent with lympho-
plasmacytic lymphoma (LPL). The patient did not meet the
criteria to treat and was monitored with serial examinations,
symptom assessment and laboratory testing. In June 2020,
the patient (now age 83) reported progressive fatigue, nose-
bleeds and dizziness. Her haemoglobin level was 10 g/dl and
serum IgM level was 5736 mg/dl. Physical examination did
not reveal lymphadenopathy or organomegaly. A bone mar-
row biopsy was recommended for genotyping, but the
patient declined. The International Prognostic System for
WM score was high-risk. The patient was started on oral
ibrutinib 420 mg once a day. Within 2 months of ibrutinib
therapy, the patient reported improvement in fatigue. Her
haemoglobin level increased to 11-9 g/dl, and serum IgM
level decreased to 2428 mg/dl, consistent with a partial
response to therapy. She experienced occasional mouth sores
and mild, easy bruising, probably related to ibrutinib. In
October 2020, the patient presented with 1 week of abdomi-
nal distention and bilateral lower extremity oedema. Labora-
tory studies showed a lower haemoglobin level at 9-8 g/dl, an
increased serum IgM level at 5683 mg/dl and a high serum
lactate dehydrogenase level at 509 U/l (normal range 135-
225 U/l). Abdominal computed tomography (CT) revealed
bulky lymphadenopathy encasing the inferior vena cava.
Positron emission tomography (PET)/CT showed intensely
F-fludeoxyglucose (FDG)-avid confluent lymphadenopathy
extending from the posterior mediastinum through the
retroperitoneum and scattered foci throughout the skeleton
(Fig 1). A CT-guided retroperitoneal lymph node biopsy
showed lymphoid tissue diffusely effaced by sheets of large
cells with ovoid to irregular nuclei, vesicular chromatin,
prominent nucleoli and abundant eosinophilic cytoplasm.
Immunohistochemical studies showed large cells positive for
CD138, MUMI, and MYC (>80%), and negative for PAXS,
CD20, CD30, ALK1, EMA, and HHVS. The large cells dis-
played monotypic cytoplasmic expression of immunoglobulin
kappa light chain. CD20 and PAX5 stains highlighted

numerous background small B-cells. In-situ hybridization
(ISH) for Epstein-Barr virus-encoded RNA (EBER) was nega-
tive. The Ki67 proliferative index was approximately 90% in
the large cells and <5% in the small-cell areas. The final
pathological diagnosis was consistent with large cell transfor-
mation with plasmablastic features in the background of
lymphoplasmacytic lymphoma (Fig 2). Fluorescent ISH cyto-
genetic studies detected MYC gene rearrangement in 76%,
monosomy of BCL2 in 60% and polysomy of BCL6 in 30%
of the nuclei investigated. Clinical Oncopanel assay showed
mutations in the MYD88 (p.L265P), ARIDIA (p.P158fs*73),
EP300 (p.A1892D), KMT2D (p.S2155L) and TP53
(c.993+381T>G) genes. Copy number alteration analysis
showed low copy number gain of BCL6 at 3q27.3, single
copy deletion of TP53 at 17pl13.1, and single-copy deletion
of BCL2 at 18q21.33. IgH gene rearrangement matching
between the LPL and plasmablastic lymphoma (PBL) compo-
nents was not possible. A diagnosis of stage IV, HIV-negative
PBL with MYC gene rearrangement was made. The Interna-
tional Prognostic Index (IPI) was high-risk. The patient
received one cycle of bortezomib plus cyclophosphamide,
doxorubicin, vincristine and prednisone (V-CHOP) as an
inpatient, with improvement in abdominal bloating. Given
clinical stability, she was discharged, but her medical insur-
ance denied outpatient bortezomib. She received one cycle of
CHOP alone. In January 2021, leg oedema, abdominal dis-
tention, and pain recurred. CT showed a marked increase in
mesentery, retroperitoneal and pelvic lymph nodes with
encasement of the retroperitoneal and mesenteric vessels.
There was also increased diffuse abdominal wall oedema
associated with pleural effusions and ascites. The treating
team had an end-of-life discussion with the patient and her
daughter. The patient decided not to pursue additional treat-
ment for her PBL and was enrolled in hospice care for pain
management. The patient passed away several days later,
3 months after transformation to PBL and 17 years from
WM diagnosis.

Transformation to aggressive lymphoma is a rare occur-
rence in patients with WM, with an incidence rate of 1-
4%.* The most common aggressive histology at transforma-
tion is diffuse large B-cell lymphoma (DLBCL). Other histo-
logical entities have seldom been reported.” To the best of
our knowledge, this is the first report of a transformation
event from WM to PBL. PBL is a rare and aggressive CD20-
negative lymphoma characterised by a high recurrence rate
and short survival with standard regirnens.4 We, and others,
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Fig 1. Selected PET/CT scan images at the time of plasmablastic lymphoma transformation. PET/CT, Positron emission tomography/computed

tomography.

Fig 2. Hematoxylin and eosin stain of the patient’s retroperitoneal lymph node biopsy at x200 (A) and x400 total magnification (B). CD20

(Clone L26) highlights strong positivity in numerous small B cells with no significant staining in large cells at x200 total magnification (C).
CD138 (Clone B-B4) highlights multiple large cells at <200 total magnification (D). c-MYC (Clone Y69) highlights >80% of large cells with no
significant expression in small cells at x200 total magnification (E). Immunohistochemical study for IgM (polyclonal) showing variable surface
and cytoplasmic staining in large and small neoplastic cells x200 total magnification (F). In-situ hybridization study for immunoglobulin kappa
light chain highlights kappa restriction in large and small neoplastic cells at x200 total magnification (G). In-situ hybridization study for EBV-en-

coded RNA (EBER) is negative at x200 total magnification (H).

have reported potential benefits on response and survival
with the addition of the proteasome inhibitor bortezomib to
chemotherapy.® Biologically, PBL is characterized by mor-
phology that mimics DLBCL and an immunophenotype akin
to myeloma, though with genomic abnormalities that differ
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from DLBCL.”® Therefore, the use of an anti-myeloma agent
in combination with chemotherapy is a reasonable approach
in this hard-to-treat disease. Despite an initial response to
the first cycle of bortezomib plus CHOP, bortezomib was
not covered by insurance. Therefore, therapy continued with
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CHOP alone, with disease progression shortly after the sec-
ond cycle. It is difficult to determine whether continued
bortezomib would have favorably impacted this patient’s
outcome. There were numerous adverse factors for this
patient. The IPI score was high (age >60 years, ECOG > 2,
elevated serum LDH level, stage IV and >2 sites of extranodal
disease), and genomic studies detected MYC gene rearrange-
ments and multiple point mutations in MYD88, ARIDIA,
EP300, KMT2D and TP53 genes, as previously described in
EBV-negative PBL.® These genomic anomalies are associated
with poor outcomes in PBL and other lymphoproliferative
disorders.” '* Mutations in JAK-STAT-related genes have
been described in EBV-positive PBL and were not detected
in this case.® Previous exposure to nucleoside analogs and
MYD88 wildtype status have been associated with a higher
risk of aggressive transformation in PBL,'>'® but these fac-
tors were not present in this patient.

Herein, we report a unique case of transformation from
WM to PBL in a patient responding to ibrutinib therapy. The
expression of IgM and kappa light chain by both the indolent
and the aggressive processes and presence of mutated MYD88
rather supports a bona fide clonal transformation, though the
emergence of a secondary primary is possible.
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