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Abstract

Post-transplant lymphoproliferative disorder (PTLD) is a significant complication of solid organ transplantation due to the

lifelong immunosuppression (IS), ranging from non-malignant lymphoproliferations to lymphomas. Plasmablastic lymphoma

(PBL), a rare and aggressive lymphoma, usually presenting in immunocompromised individuals has been rarely reported in the

post-transplant setting. Here we summarize the clinical and pathological features of two children with PBL and history of solid

organ transplant.
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Monomorphic post-transplant lymphoproliferative disorder with plasmablastic differentiation:
a challenge for diagnosis and treatment

Abstract

Post-transplant lymphoproliferative disorder (PTLD) is a significant complication of solid organ transplan-
tation due to the lifelong immunosuppression (IS), ranging from non-malignant lymphoproliferations to
lymphomas. Plasmablastic lymphoma (PBL), a rare and aggressive lymphoma, usually presenting in im-
munocompromised individuals has been rarely reported in the post-transplant setting. Here we summarize
the clinical and pathological features of two children with PBL and history of solid organ transplant.

Background

Post-transplant lymphoproliferative disorder (PTLD) includes a heterogeneous spectrum of disorders, rang-
ing from non-malignant lymphoproliferations to lymphomas.1-5 The clinical presentation of PTLD is variable,
usually but not always depending on the location and histopathology.4,6 The vast majority of pediatric PTLD
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are Epstein Barr virus (EBV)-positive, CD20 positive B-cell lymphoproliferations.6 However, rare subtypes
of PTLD have created diagnostic and treatment challenges.4

A few cases of plasmablastic lymphoma (PBL),a rare lymphoma associated with immunodeficiency, have
been reported in adult solid organ transplant (SOT) recipients.7-13 PBL after SOT (PT-PBL) in children
accounts for a minor fraction of pediatric PTLD; and limited pathological and molecular data have been
reported.4,11,12,14 Moreover, it can be difficult to diagnostically differentiate PBL from plasma cell myeloma
with plasmablastic morphology,14,15 while the treatments of these two diseases could be different. Here we
report two pediatric cases of PBL post SOT and summarize their clinical, genetic and pathological features.

Case reports:

The first patient is a 14-year-old male with a history of kidney transplant one year prior, who presented with
chest pain and shortness of breath and was found to have near-complete opacification of the left hemithorax
with rightward mediastinal shift and moderate pleural effusion. Laboratory studies revealed an elevated
uric acid, Lactate Dehydrogenase (LDH), and EBV DNA in peripheral blood. The flow cytometry analysis
of pleural fluid confirmed a monoclonal B-cell population with high forward scatter, CD20 rarely dim+,
CD45+, CD19+, CD2 dim+, and kappa light chain restriction. Concurrent cytological evaluation revealed
a large B-cell neoplasm with plasmablastic morphology and high Ki67 proliferation rate, positive for LMP1,
PAX5, BCL2, CD19, MUM1, CD38, kappa light chain, while negative for CD20, CD10, BCL6, HHV8,
ALK1, and MYC. The cytogenetics identified a complex karyotype, while Fluorescence in situ hybridiza-
tion (FISH) studies were negative forMYC , BCL6 and BCL2 rearrangements, positive for gains of BCL6
, MYC , BCL2 and IGH . These findings were consistent with an EBV positive monomorphic PTLD.
The patient was initially treated with rituximab monotherapy but developed disease progression. He was
switched to chemoimmunotherapy with bortezomib, cyclophosphamide, dexamethasone, and daratumumab.
Repeat Positron emission tomography - computed tomography (PET/CT) scan showed near resolution of
the pleural/pericardial effusions and lesions after two cycles of chemoimmunotherapy. He received an addi-
tional four cycles of this regimen but relapsed while on therapy with recurrence of his pericardial effusion
and mediastinal disease as well as new intra-abdominal and skeletal disease. Interestingly, the relapsed lym-
phoma showed similar plasmablastic morphology with acquired expression of cytoplasmic CD3, which was
not seen in the original diagnostic lymphoma. CD30 was positive on 2-3% of tumor cells. The morphology
and immunophenotype are consistent with PT-PBL. Patient received six cycles of etoposide, prednisone,
vincristine, cyclophosphamide, doxorubicin (EPOCH) with rituximab and remains in remission two months
after completion of therapy.

The second patient, a 9-year-old male who received heart transplant within the first year of life, presented with
intestinal obstruction after a prolonged prodrome of feeding intolerance. A 4 cm mass in small bowel causing
intussusception was surgically removed. The histology showed a large B-cell neoplasm with plasmablastic
morphology and nearly 100% Ki67 proliferation rate, positive for variable PAX5, variable CD38, cytoplasmic
CD3, and CD30; while negative for CD20, HHV8, ALK1, and EBER (Figure 1). The FISH was negative for
MYC -rearrangement. Polymerase Chain Reaction (PCR) studies were positive for IgH clonal rearrangement
while negative for T-cell receptor (TCR) clonal rearrangement. Concurrent flow cytometry identified a
surface kappa light chain restricted B cell population, negative for CD19, CD20 and surface CD3. The
findings were diagnostic for PT-PBL. Patient received chemotherapy with EPOCH and the addition of
bortezomib. He achieved a partial response but eventually died of disease approximately 5 months after the
PBL diagnosis.

Discussion:

We report two unique pediatric cases of monomorphic PTLD. They both occurred after solid organ trans-
plant, with the first patient presenting with isolated pleural and pericardial effusions and the second with
intestinal obstruction. Both cases showed aberrant cytoplasmic CD3 expression (negative TCR-gene clonal
rearrangement by PCR), variable B cell antigen loss, kappa or lambda light chain restriction, EBV positive
or negative, high Ki67 proliferation rate and plasmablastic morphology, consistent with PBL.11,12,14,16 Al-
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thoughMYC -rearrangement has been identified in up to 50-70% of PBL,9,11,16-19 both of our cases were
negative forMYC rearrangement by FISH.

An in depth literature search revealed three additional reported pediatric cases of PT-PBL.11 Similar to
our second patient, these three reported PT-PBLs (cases 4-6, Table-1) were EBV negative, occurring at
least 9 years after original solid organ transplant and involving intestine.11 Prior studies have shown that
gastrointestinal tract (including oropharynx) is one of the most common sites of PBL,11,16,20 while bone
marrow involvement appears uncommon.

Our first case is a unique PT-PBL case with isolated pleural/pericardial effusion. We searched the literature
and identified three adult patients with effusion-based PT-PBL (cases 1-3, Table-1).21 The morphology and
immunophenotype of effusion-based monomorphic PTLD are varied. The tumor cells often show large size,
prominent nucleoli, and variable cytoplasm, resembling immunoblasts or plasmablasts. Depending on the
expression of HHV8, effusion based monomorphic PTLD is divided into two categories. Absent expression of
CD20 is common in effusion based monomorphic PTLD,22,23 which has been reported with poor prognosis.
Our first case was negative for HHV8 and CD20. Given the EBV positivity, our first case also resembles the
new entity of “fluid overload-associated large B-cell lymphoma (FO-LBCL)” in World Health Organization
(WHO) 5th edition24.

There are scarce genetic studies of PT-PBL. MYC deregulation, due to copy number alteration, translocation
or somatic mutations of certain signaling pathway genes is the well-recognized pathobiological mechanism for
the development of PBL.11,25-27 A recent study of 11 childhood and adult patients with PT-PBL reveals some
unique genetic features of PT-PBLs.11 For instance, mutations in epigenetic modifiers were identified in up
to 70% of PT-PBL, followed by DNA damage response and repair pathway genes (64%), mitogen-activated
protein kinase (MAPK) pathway genes (55%), NOTCH signaling pathway genes (45%), JAK-STAT signaling
pathway genes (36%).11 However, genomic research focusing on childhood PT-PBL is absent thus far.

The treatment of PT-PBL is a challenge.28 The use of treatment regimens developed for immunocompe-
tent individuals is often complicated by the reduced chemotherapy tolerance of transplant recipients.4 The
outcomes of PT-PBL patients appear variable. Leeman-Neill et al 11 reported two patients with EBV neg-
ative PT-PBL with MYC -rearrangement achieving a durable remission, while many other patients appear
to have poor outcome. Moreover, the effusion-based monomorphic PTLD patients have poor response to
chemotherapy.8,29-31 Our first patient did not respond to rituximab, the accepted first line therapy for pe-
diatric EBV+ CD20+ PTLD. However, this patient’s lymphoma initially responded to chemotherapy with
addition of daratumumab, a CD38 monoclonal antibody but relapsed a few months later. He success-
fully achieved remission with EPOCH-based chemotherapy. Our second patient was treated up front with
EPOCH-based chemotherapy with addition of bortezomib but after initial partial response progressed and
the parents withdrew further care.

In summary, we report two pediatric PT-PBL, who showed unusual pathology and variable treatment re-
sponse to aggressive chemotherapy. It is well known that EBV positive PTLD has a more favorable outcome
which may have contributed to the difference in outcome in our patients. It is important to recognize this
rare subtype of monomorphic PTLD. Future collaborative studies are required to understand the biology
and best treatment of this devastating disease in children.
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Table-1. Post solid organ transplant plasmablastic lymphoma in literature.

Case No. Age/gender Graft Time to PTLD (yr) Location Tumor cell morphology EBV Immunophenotype Molecular results Diagnosis Treatment Outcome

Case 18 60-yr male liver, kidney 0.6 Pleural effusion Plasmablastic Negative HHV8-, CD20-, CD79a-, pax5-, CD30-, cd3-, mum1+, CYTOPLASMIC Lambda restricted MYC-rearranged Monomorphic PTLD with PBL feature Reduced immunosuppressive Died of disease in 2 weeks
Case 229 63-yr male liver 11 Ascites, splenomegaly Plasmablastic Positive PAX5+, MUM1+, CD20-, CD79a-, CD30-, CD45-, HHV8- MYC-rearranged Monomorphic PTLD with PBL feature N/A N/A
Case 331 57-yr male liver 2.0 Pleural effusion Large tumor cells Positive CD20-, CD79a+, kappa restricted, CD3-, CD56-, HHV8- N/A Monomorphic PTLD with PBL feature N/A Died of disease in 3 months
Case 411 12-yr-female heart 10 Small intestine, pleura Plasmablastic Negative CD20-, PAX5-, CD79a+, CD19 partial+, CD138+ MYC-rearranged Monomorphic PTLD with PBL feature Surgery, and chemotherapy In remission at 15-years-followup
Case 511 15-yr-male heart 10 Small intestine Plasmablastic Negative CD20 rare+, CD19+, PAX5+, CD138 partial+, CD79a partial+, HHV8- MYC-rearranged Monomorphic PTLD with PBL feature Chemotherapy (Bortezomib-EPOCH); ASCT In remission at 6-years-followup
Case 614 22-yr-female kidney 17 Small intestine Large tumor cells Negative 1st tumor: CD20+, PAX5+, cytoCD3+, CD30-, CD138-, Ki67>90%, HHV8-, EBV-; 2nd tumor: CD20-, PAX5-, cytoCD3+, CD138+, CD30-, Ki67>90%, HHV8- Polyclonal TCR; Monoclonal IgH 1st tumor: DLBCL; 2nd tumor: PBL, monomorphic PTLD Chemotherapy; ASCT Died of disease in 7 months

Abbreviation: PTLD, post-transplant lymphoproliferative disorder; TCR, T-cell gene rearrangement; EBV,
Epstein Barr virus; CHOP, cyclophosphamide, doxorubicin hydrochloride, vincristine sulfate and the steroid
hormone prednisone. EPOCH, etoposide phosphate, prednisone, vincristine sulfate (Oncovin), cyclophos-
phamide, and doxorubicin hydrochloride (hydroxydaunorubicin). ASCT, autologous stem cell transplant.
N/A, not available.

Figure 1: Pathology features of plasmablastic lymphoma post solid organ transplant. A-B, the
H&E section of intestinal mass (H&E, A, 20X; B, 400x) and the touch imprint (C, Diff-Quick stain,1000x)
shows a diffuse infiltrate of plasmablastic tumor cells. By immunohistochemical stain, the tumor cells are
negative for CD20 (not shown); positive for patchy CD79a (D, 200X), CD30 (E, 200X), cytoplasmic CD3
(F, 200X), high Ki67 proliferation rate (G, 200X); negative for EBER in situ hybridization (H, 200X). Most
tumor cells are negative for CD138 (I, 200x).
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