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ABSTRACT

Introduction: Plasmablastic Lymphoma (PBL) is an aggressive
lymphoid neoplasm composed of large atypical B cells with
plasmablastic or immunoblastic morphology and a terminal
B-cell differentiation phenotype predominantly presenting at
extranodal sites. PBL is rare comprising 1% of large B-cell
lymphomas. Most PBLs occur in the context of immune
deficiency/dysregulation.

Aim: To analyse the morphology, immunophenotype, clinical
details and diagnostic challenges in cases diagnosed as PBL.

Materials and Methods: The present study was a cross-
sectional cohort study analysing cases of PBL diagnosed
during 2011 to 2021 in the Department of Pathology, Regional
Cancer Centre, Thiruvananthapuram, Kerala, India. Morphology
and Immunohistochemistry (IHC) (CD45, CD3, CD5, CD20,
CD79a, Pax5, CD38, CD138, MUM1, EMA, Kappa, Lambda,
CD56, CD30, Alk-1, Ki-67) of tumour cells were reviewed.
Epstein-Barr Virus (EBV) by Rapid in Situ Hybridisation (RISH)
was also documented. Clinical details including patients age,

sex, clinical presentation were elaborated using descriptive
statistics. Treatment details and overall survival also noted.

Results: During the study period there were a total of 36 cases.
The median age at presentation was 57 years (range: 10 to 85
years). Six cases (16.7%) had associated HIV, 26 cases (72.2%)
had extranodal disease. Tumour cells in all cases were positive
for CD138 and MUM1, and negative for CD20, PAX5, and T-cell
markers with a high Ki-67 proliferation index (80-95%). Leukocyte
Common Antigen (LCA) were negative in 22 cases (61.11%) or
weakly positive in 14 cases (38.9%), CD 79a was faintly positive
in one case (2.8%) and weak Pax5 positivity was seen in two
cases (5.6%). EBV was positive in 21 cases (58.3%) Median
overall survival was 17.5% for 3-year in the present study.

Conclusion: PBL is a rare aggressive lymphoma having
association with HIV, predominant extranodal location, and
characteristic IHC pattern. Lymphoproliferative neoplasms
with plasmablastic morphology share many morphologic and
immunophenotypic similarities and diagnosis requires integration
of clinical morphological and IHC findings.
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INTRODUCTION

The PBL is a highly aggressive lymphoid neoplasm characterised
by large, atypical B cells with plasmablastic or immunoblastic
morphology and a terminal B-cell differentiation phenotype [1-3].
It predominantly arises from the extranodal sites such as nasal and
oral cavities, gastrointestinal tract, bone, soft-tissues, and skin [1,3].
However, nodal involvement can occur in the absence of detectable
extranodal disease. PBL is a rare entity, accounting for approximately
1% of all large B-cell lymphomas [1,2,4]. PBL is most frequently
observed in immune deficiency or dysregulation with a strong
association with HIV infection and immunosuppressive therapy
following bone marrow transplantation, solid organ transplantation,
or autoimmune disease [1,4-6]. Nonetheless, PBL can also develop
in elderly individuals without overt immunodeficiency, where
immunosenescence may contribute to its pathogenesis. PBL is
invariably associated with Epstein-Barr virus (EBV) infection, EBV
negativity does not exclude the diagnosis [6-9]. Additionally, PBL
can emerge secondarily through the transformation of pre-existing
lymphoproliferative disorders, such as follicular lymphoma or
chronic lymphocytic leukaemia/small lymphocytic lymphoma [1,6].

The PBL exhibits a destructive infiltrate composed predominantly
of large immunoblastic and plasmablastic cells. A starry-sky
pattern and high mitotic activity may be observed. In rare cases,
the infiltrate includes a minor component of intermediate-
sized lymphoplasmacytoid cells and plasma cells [10-13].
Immunohistochemically, PBL is characterised by absence of CD20
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expression, along with reduced or absent expression of PAX5 and
CD45. CD79a is positive in approximately 40% of cases [1,6].
Markers associated with plasma cell differentiation, including
CD138 and CD38, are expressed in the majority of cases [1,3,6].
MUMT1 is consistently positive. Additionally, CD10, CD56, and
CD30 expression is observed in 20-30% of cases, which may lead
to diagnostic challenges by mimicking other lymphoproliferative
neoplasms. EBV is demonstrable in approximately 60% of cases,
further supporting its role in PBL pathogenesis [14,15].

The PBL exhibits significant morphological and immunophenotypic
overlap with several other Ilymphoproliferative disorders like
ALK-positive large B-cell lymphoma, plasma cell myeloma, and
extracavitary/solid primary effusion lymphoma [16,17]. Given its
aggressive clinical behaviour and distinct therapeutic considerations,
accurate identification of PBL and differentiation from other neoplasms
with plasmacytoid morphology are crucial [18-20]. PBL is associated
with a poor prognosis, with a median overall survival ranging from 6
to 32 months when treated with conventional chemotherapy [21-23].

Most of the published literature are focused on isolated case
reports with literature reviews or case series [23-25]. The aim of
present study was to analyse the morphology, immunophenotype,
clinical details and cases diagnosed as PBL and also to analyse the
morphology and immunophenotype of cases diagnosed as PBL.

MATERIALS AND METHODS

This was a cross-sectional cohort study conducted at a tertiary
care cancer centre. Study population included all the cases of
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PBL diagnosed in the Division of Pathology, Regional Cancer
Centre, Thiruvananthapuram from January 2011 to December
2021 (11 years). Study was approved by Institutional Scientific
Review committee and ethical committee (HEC No.50/2024).

Inclusion criteria: Cases of nodal and extranodal PBL using
morphology and IHC during 2011 to 2021 were included in the study.

Exclusion criteria: Cases of PBL for which slides and blocks could
not be retrieved from the archives were excluded from the studly.

Study Procedure

The details of cases selected for the study were collected using a
proforma. Patient details like age, gender, clinical presentation, sites
of involvement extranodal or nodal, HIV status, radiology findings,
clinical stage, pattern of care were noted from medical records.
Complete blood counts, Serum immunoglobulin assay, Lactate
Dehtdrogenase (LDH) values were also noted. Data collection was
done by retrieving the case sheets of the 36 cases. The follow-up
details and survival data were accessed from case records or by
directly enquiring via phone.

Morphology of tumour cells in haematoxylin-eosin sections and
IHC were reviewed, and findings were summarised. The panel of
antibodies used in IHC depicted in [Table/Fig-1].

S. No. IHC antibodies Clone

1 CD45 DAKO-2B11+PD7/26
2 CD3 Biocare-BC33
3 CD5 Biocare-AC7

4 CD20 DAKO-L26

5 CD79a DAKO-JCB117
6 Pax5 DAKO-DAKPAX5
7 CD138 DAKO-M115

8 MUM1 DAKO-MUM1p
9 CK DAKO-AE1/AE3
10 Kappa Biocare-L1C1
11 Lambda Biocare-N1012
12 CD30 DAKO-BerH2
13 ALK-1 DAKO-ALK1
14 Ki-67 Biocare-SP60.

[Table/Fig-1]: The panel of antibodies used in immunohistochemistry.

EBV by Rapid In-situ Hybridisation (RISH) (Biocare) studies were also
done. Bone marrow aspirates and bone marrow trephine biopsies
performed as a part of staging were also reviewed. Bone marrow
aspirates were assessed for the morphology of plasmacytoid cells
and percentage of plasmablasts. Pattern of infiltration was noted in
bone marrow trephine biopsy. Immunohistochemistry done in bone
marrow trephine biopsy was also reviewed.

STATISTICAL ANALYSIS

The data were summarised using appropriate descriptive statistics
(counts, percentages, mean, median, standard deviation etc.). The
overall survival probabilities were estimated using Kaplan-Meier
method and corresponding survival comparison using log rank test.
A p-value <0.05 was considered significant. All data were analysed
using Statistical Package for the Social Sciences (SPSS) software
version 28.0.

RESULTS

There were a total of 36 cases with M+SD of 52.78+18.32 years.
Median age was 57 years (range: 10 to 85 years). Among 36 cases,
28 (77.8%) were male and 8 (22.2%) were female. Two of the
patients were below 20 years, in that one was a case of Turners
syndrome and other was a retro positive case. Six (16.7%) patients
were HIV positive. Two were HCV positive and two cases positive
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for HBAg. The increased risk of autoimmune diseases in Turner’s
syndrome patients could have potentially increased the risk of
lymphoma development.

Most of the patients (72.2%) presented with extranodal disease
(26/36). [Table/Fig-2]. In the sinonasal area, maxillary sinus was the
common site involved. In the oral cavity, the gingiva and palate were
the most commonly affected sites. Among the four cases involving
GIT, two cases involved stomach, one case each in oesophagus
and stomach. Ten out of 36 cases (27.8%) presented with primary
nodal disease, cervical lymph node being commonly involved. Seven
out of 26 extranodal cases had associated lymphadenopathy also.
Lytic lesions in vertebra were seen in one case, this patient had
generalised disease. Stage 4 involvement was seen in two cases.
Complete blood counts were within normal limits in all cases. Serum
immunoglobulin assay showed mild elevation of IgG in six cases.
LDH was mildly raised in 12 cases. LDH is increased in PBL as
compared to Plasma cell myeloma which is a close differential.

ovary; 1; testis; 1;
3.85% 5%
soft tissue; 2; )
7.69% )
skin; 2; 7.69% sinonasal; 10;
38.46%

GIT; 4; 15.38%

oral; 6; 23.08%

msinonasal moral mgit skin  m soft tissue movary m testis

[Table/Fig-2]: Extranodal sites of involvement in plasmablastic lymphoma.

Histopathological examination showed a destructive infiltrate
composed of large immunoblastic and plasmablastic cells.
Plasmablastic morphology was seen in 60% of cases and
immunoblastic morphology was seen in 40% of cases [Table/Fig-3].
Predominant cells are large and non cohesive, with abundant
cytoplasm and large vesicular nuclei with prominent nucleoli.
Lymphoplasma cytoid cells and plasma cells were seen in a few
cases (14.4%).

[Table/Fig-3]: Plasmablastic lymphoma morphology (a) Plasmablastic morphology
(H&E, 40x); (b) Immunoblastic morphology (H&E, 40x).

OnIHC all the cases expressed CD138 [Table/Fig-4a]. IHC for MUM1
was also positive in all cases [Table/Fig-4b]. LCA was negative in
most of the cases (60%) and weakly positive in 40% of cases and
CD20 expression was absent in all cases [Table/Fig-4c,d]. PAX5
was weakly positive in two cases. Weak CD 79a positivity was seen
in one case. All the cases showed a high Ki-67 proliferation index
(80-95%). Variable CD30 expression was seen in four cases. CD4
was expressed in 3 cases. Aberrant expression of CD3 was present
in two cases. Focal weak cytokeratin positivity was seen in one
case. IHC for ALK was negative in all cases. EBV testing by RISH
[Table/Fig-5] was positive in 21 cases (58%). IHC for Kappa and
lambda showed light chain restriction in 6 cases. Cyclin D1 was
negative in all cases.
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[Table/Fig-4]: Plasmablastic lymphoma Immunohistochemistry (a) CD 138 positive
in neoplastic cells (40x) (b) MUM-1 positive in neoplastic cells (40x); (c) Leukocyte
common antigen negative in neoplastic cells (40x); (d) CD20 negative in neoplastic
cells (40x).
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[Table/Fig-5]: Epstein-Barr virus by rapid in situ hybridisation showing strong nuclear
positivity in neoplastic cells (40x).

Bone marrow aspirate and biopsy was done in all the cases.
Bone marrow involvement was seen only in two cases. Peripheral
smear was within normal limits in all cases.Treatment details were
available in 30 patients. 22 patients received CHOP chemotherapy
(cyclophosphamide, vincristine, doxorubicin, and prednisone), six
patients received dose adjusted EPOCH (infusional etoposide,
vincristine, and doxorubicin with bolus of cyclophosphamide and
prednisone) regimens. Four patients in addition received local
radiotherapy as these cases had bulky disease.

The overall survival of patient group for three years was 17.5%
(SE=6.7%) [Table/Fig-6]. Three year overall survival for extranodal
cases were 11.6% (7.1%) and that for nodal cases were 30.0%
(SE=14.5%) which was not statistically significant [Table/Fig-7].
Three year overall survival for HIV positive cases were 14.8% (6.8%)
and that for HIV negativecases were 33.3% (SE=19.2%) which was
also not statistically significant [Table/Fig-8]. Further comparison of
gender was also not statistically significant.

Survival time
(years) Variables Survival probability % (SE%) | p-value
Overall survival 17.5(6.7) -
Female 25.0 (15.3)
Sex 0.648
Male 14.9(7.3)
3 Extranodal 11.6 (7.1)
Sites 0.109
Nodal 30.0 (14.5)
Negative 14.8 (6.8)
HIV 0.113
Positive 33.3(19.2)

[Table/Fig-6]: Overall survival comparison for plasmablastic lymphoma.
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[Table/Fig-7]: Comparison of overall survival in nodal and extranodal cases.
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[Table/Fig-8]: Comparison of overall survival in HIV positive and negative cases.

DISCUSSION

The PBL is an uncommon and aggressive subtype of B-cell
lymphoma, associated with poor clinical outcomes. PBL was initially
described in 1997 and was most commonly found in the oral cavity
of individuals with HIV [26]. In 2008, WHO officially recognised it as
a distinct and rare form of large B-cell lymphoma. It primarily affects
males and accounts for roughly 2% of AIDS-related lymphomas
[27-29]. Since its initial description, PBL has also been reported in
extraoral locations, particularly the gastrointestinal tract and skin [30-
32]. Moreover, it has been identified in other immunocompromised
settings, including post-transplant patients, those with systemic
autoimmune diseases, and in the context of age-related immune
decline.The median age at presentation and male predominance in
the present study were comparable to other studies [19-25].

In a study by Tchernonog E et al., on analysis of 135 patients from the
lysa group, median age was 58 years and had male predominance
[20]. Another study by Elyamany G et al., also showed male
predominance and median age was 51 yrs [28]. PBL commonly
presents with extranodal disease, with sinonasal site being common
in the present study whereas oral cavity was the common site in
other studies [19-25]. HIV positive patients accounted for 16% of
cases in present study which was less compared to literature reviews
which showed HIV association in 31 to 62% of cases [19,20,33-36].
PBL is characterised histologically by a diffuse infiltrate of atypical
large cells with plasmablastic or immunoblastic morphology, high
proliferation index. In this study 60% of cases showed plasmablastic
morphology and 40% showed immunoblastic morphology.

The neoplastic cells in PBL exhibit an immunophenotype
characterised by expression of plasma cell markers and diminished
or absent expression of B-cell markers. A hallmark of PBL is the
lack or weak expression of mature B-cell markers such as CD20,
CD79a, and PAX5, alongside strong positivity for plasma cell-
associated markers like CD138 and MUM 1 [36-40Q]. In th present
study, all biopsy specimens demonstrated expression of the
plasma cell markers MUM-1 and CD138. CD20 was consistently
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negative across all cases, while PAX5 and CD79a were absent in
the majority. Epstein-Barr virus-encoded RNA (EBER) (by RISH)
positive in 58% of cases, comparable to the western data (60 to
70%) [1,6,19,33,34]. EBER expression was observed in 62% of
tested cases in LYSA group study by Tchernonog E et al., [20].

Lymphoproliferative neoplasms with plasmablastic morphology
share many morphologic and immunophenotypic similarities [16,
41-45]. The other lymphoproliferative neoplasms that typically
present with plasmablastic morphology are plasmablastic myeloma,
Primary Effusion Lymphoma (PEL), Human Herpesvirus 8 (HHV8)—
positive diffuse large B-cell ymphoma, not otherwise specified, and
Anaplastic Lymphoma Kinase (ALK)—positive large B-cell lymphoma
[16,17]. So it is important to differentiate PBL from these entities.
Differentiating features between these entities are given in [Table/
Fig-9]. Common among these entities is plasmablastic myeloma.
Accurately differentiating PBL from PBM is clinically essential, as the
two conditions require markedly different treatment approaches [36-
40]. Although they are morphologically indistinguishable and share
numerous immunophenotypic characteristics, key distinctions exist.
Both PBL and PBM typically express plasma cell markers such
as MUM1, CD138, and CD38, while lacking conventional B-cell
markers like CD19, CD20, and PAX5. However, PBL particularly in
HIV-positive patients frequently shows positivity for EBER a feature
that is rarely seen in PBM. In contrast, cyclin D1 is often expressed
in a subset of PBM cases but is generally absent in PBL. Aberrant
expression of CD117 may also be seen in PBM, yet it has not been
reported in PBL. Consequently, in cases exhibiting plasmablastic
morphology, EBER positivity favours a diagnosis of PBL, whereas
the presence of cyclin D1 or CD117 expression suggests PBM
[1,6]. Distinguishing PBL from PBM also requires careful integration
of clinical, radiological, and laboratory findings. Additionally,
patients with PBM typically exhibit a significant serum monoclonal
immunoglobulin, a feature generally absent in PBL.

Malignancy Immunophenotype Clinical findings
Positive for plasma cell
markers including CD38,
Plasmablastic CD138, IRF4/MUM-1, Association with
lymphoma Lack of pan-B cell markers, immunosuppression
Cyclin D1-ve, HHVS -ve
EBER +ve
Myeloma defining
events include end organ
- damage attributable to the
Positive for plasma cell lasma cell proliferation such as
Plasmablastic markers CD38,CD138, hD ercalcaerr’?ia renal impairment
myeloma IRF4/MUM-1, cyclin D1+/-, );%aem'a o boneﬁ’es.ons :
EBER -ve, HHVS -ve 1a and ons.
Monoclonal serum or urine
immunoglobulin, serum free light
chain ratio >100
Plasma cell markers
expressed: CD38,
ALK-positive CD138, IRF4/MUM-1, . . .
large B-cell ALK positivity. Lack of | Vot typically associated with HIV
infection or EBER expression
lymphoma pan-B cell markers and
CD30.
EBER -ve, HHV8 -ve
Primary
effusion Expression of pan B cell . -
lymphoma/ markers (CD19, CD20, PEL mlamfelsts chmpally as plgural
) or pericardial effusion or ascites.
Extra-cavitary CD79a and PAX5) ) )
) . Extracavitary variants of PEL are
primary HHV8 +ve. EBER +ve in extremely rare
effusion 65% of cases Y
lymphoma

[Table/Fig-9]: Lymphomas with plasmablastic differentiation.

Another  close  mimicker of PBL morphologically — and
immunohistochemistry wise is Primary Effusion Lymphoma (PEL)
and extracavitary primary effusion lymphoma [6,44]. Primary effusion
lymphoma is a rare aggressive B-cell lymphoma that is seen mostly
in HIV positive individuals manifesting as pleural or pericardial
effusion or ascites. Extracavitary variants of PEL are extremely rare.
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Immunophenotypically the tumour cells are negative for pan-B-cell
markers (PAX5,CD19, CD20, and CD79a) and positive for plasma cell
markers and EBER. IHC for HHV8 is necessary to distinguish PBL and
PEL. Another differential for PBL is HHV8 positive diffuse large B-cell
lymphoma. Immunophenotypically, HHV8 positive diffuse large B-cell
lymphoma often shows variable expression of pan B-cell markers
and less consistent CD138 and CD38 expression and negative for
EBER. ALK positive large B cell lymphoma has common features of
plasmablasts. The tumour cells are negative or weakly positive for
B-cell markers but positive for plasma cell markers including CD138
and MUM1. ALK positive large B-cell lymphoma shows unique
expression of ALK protein [41,42].

The PBL presents significant diagnostic challenges due to its
overlapping features with other lymphomas and plasma cell
neoplasms. Most of these cases were referral cases from outside
hospitals that were reported as poorly differentiated neoplasms.
Clinical correlation and a broad panel of immunohistochemical
markers were done to diagnose these cases.

Limitation(s)

Immunohistochemistry for HHV8 could not be done in all cases as
it was not available in our centre. However in difficult cases it was
performed outside centre. FISH for MYC gene rearrangement was
also not done in the present studly.

CONCLUSION(S)

The PBL is a rare and aggressive form of large B-cell lymphoma.
The WHO primarily links it to HIV infection, it extends beyond
patients with HIV, with a significant proportion of cases occurring
in immunocompetent patients. The disease is often associated with
the EBV. Accurate diagnosis of PBL requires the integration of clinical
and morphological findings, along with the careful application of
IHC stains to distinguish it from other neoplasms with plasmablastic
features. Lymphoproliferative neoplasms exhibiting plasmablastic
morphology represent a subset of aggressive B-cell lymphomas
with overlapping morphological and immunophenotypic profiles. A
comprehensive IHC panel is imperative for a definitive diagnosis of
PBL. IHC evaluation for ALK and HHV8 along with EBER in-situ
hybridisation is often critical for establishing a definitive diagnosis in
cases displaying aoverlapping immunophenotype.
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