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CASE REPORT

A rare case of plasmablastic lymphoma with MDM2
overexpression and amplification
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ABSTRACT

We describe a challenging differential diagnosis of a poorly differentiated tumor arising in the abdominal cavity of a 76-year-old
woman. After histological and immunohistochemical analysis the differential diagnosis between a plasmablastic lymphoma
(PBL) and a dedifferentiated liposarcoma remained. Molecular testing was necessary to make a definite diagnosis of PBL. To the
best of our knowledge, this is the first report in literature of PBL with MDM2 overexpression and amplification. Awareness of
this finding could prove useful for appropriate patient management.
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1. INTRODUCTION

Plasmablastic lymphoma (PBL) is a rare and aggressive vari-
ant of diffuse large B-cell lymphoma (DLBCL).[1] Initially,
it was described in patients with acquired immunodeficiency
syndrome (AIDS).[2] Over the years, PBL has also been di-
agnosed in patients with other causes of immunodeficiency,
or sporadically in patients without known immunodeficiency,
like in our report.[3–5] The most common localization is
the oral cavity but other localizations are described.[1, 3] A
poorly differentiated tumor in the abdominal cavity has a
broad differential diagnosis, which could be narrowed by
using immunohistochemistry. Overexpression of MDM2,
caused by MDM2 amplification made it impossible to dif-
ferentiate between PBL and a dedifferentiated liposarcoma.
Additional genetic testing led to a diagnosis of PBL. The
aim of this report is to draw attention to this tumor entity, the
recognition of which can be challenging.

2. CASE REPORT

A 76-year-old woman presented with urinary incontinence.
She had been complaining of vague abdominal pain, without
nausea, anorexia or weight loss since 6 weeks. Recently, she
noticed changes in bowel habits. The patient was suffering
from Parkinson’s disease. Her previous medical history con-
tained a right shoulder and elbow surgery, sterilization and
bilateral cataract surgery. During physical examination, a
suprapubic mass was palpable and edema of the lower ex-
tremities was noticed. Magnetic resonance imaging (MRI)
revealed a large mass with a diameter of 17.9 cm that com-
pletely entrapped the sigmoid colon and both ovaries. The
tumor invaded the wall of the bladder, the uterus and the
small bowel. There was also peritoneal, mesenterial and
serosal tumor spread. Sigmoidoscopy showed a narrowed
and fixated sigmoid.

During laparotomy biopsies of the abdominal mass were
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obtained. They revealed a poorly differentiated tumor with a
dis-cohesive growth pattern (see Figure 1A). Nests, trabec-
ulae and papillae were recognizable. The tumor cells had
an abundant cytoplasm and oval nuclei. The nuclei were
hyperchromatic or vesicular with prominent central nucleoli
or several small nucleoli. Scattered mitotic and apoptotic
bodies were present. There were no obvious plasmacytoid

features. The histological features seen on the biopsy can be
found in a variety of tumors. The pathological differential di-
agnosis included poorly differentiated metastatic carcinoma,
metastatic malignant melanoma, DLBCL, Burkitt lymphoma,
anaplastic large cell lymphoma (ALCL) and dedifferentiated
liposarcoma.

Figure 1. (A) Hematoxylin & Eosin stain show a discohesive growing tumor with large tumor cells. The cells have an
abundant cytoplasm and an enlarged hyperchromatic or vesicular nuclei with prominent nucleoli. The tumor cells show
membranous and cytoplasmic expression of CD138 (B) and EMA (C) and strong nuclear expression of MUM1 (D) and
MDM2 (E). There is nuclear expression of C-MYC in a large subset of tumor cells (F). All images are at 40× magnification.

By immunohistochemistry, the neoplastic cells were strongly
positive for EMA, CD138, MUM1, MDM2, GATA-3 and C-
MYC (see Figure 1B-F). Cytokeratin AE1/AE3 was weakly
positive. No expression of CK7, CK20, TTF1, CDX2, CEA,
WT1, calretinin, ER, PR, chromogranin A, synaptophysin,
inhibin, SMA, desmin, S100, melan A, CD20, CD3, CD45,
CD4, CD5, CD30, CD35, CD21, CD23, CD 56, CD68,
CD79a, CD34, ERG, CD1a, MPO, PAX5, PAX8, HHV8
and in situ hybridization for EBER was negative. There was
aberrant expression of p53 in 10% of the tumor cells.

Initially, a poorly differentiated carcinoma was the preferen-
tial diagnosis because of the morphology off the tumor cells
and the clinical presentation. There was expression of EMA
and a weak expression of cytokeratin AE1/AE3 and all other
epithelial markers were negative. Although loss of epithelial
markers can be seen in poorly differentiated carcinomas, it

should always warrant pathologists to perform futher im-
munohistochemical staining to exclude other tumors, which
was done in this case. Metastatic malignant melanoma was
ruled out by the absence of markers like S-100 and Melan
A. Absence of the general B-cell marker CD20 excluded
DLBCL and Burkitt lymphoma. CD30 and T cell markers
like, CD3 and CD5 were negative, which ruled out ALCL.
The tumor cells did show expression of CD138 and MUM1,
suggesting the possibility of a plasma cell derived neoplasm
such as PBL or plasmacytoma. The clinical course and the
morphology of the neoplastic cells did not fit within the diag-
nosis of a plasmacytoma. Kappa and lambda immunostains
were not contributive. However, the neoplastic cells also
exhibited nuclear positivity for MDM2; which is typically
seen in well-differentiated and dedifferentiated liposarcoma.

After morphologic and immunophenotypic analysis, the dif-
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ferential diagnosis between a dedifferentiated liposarcoma
and PBL remained, and we proceeded with molecular testing
to make a diagnosis. FISH analysis showed MDM2 amplifi-
cation in 65% of cells. This finding supported the diagnosis
of a dedifferentiated liposarcoma. However, an additional
FISH test for CDK4 amplification turned out to be negative,
showing only gain of 1 to 3 copies of CDK4 in 63% cells.
The absence of CDK4 amplification is unusual for the diag-
nosis of dedifferentiated liposarcoma. PCR for amplification
of the IgH and Ig-kappa genes showed monoclonal gene rear-
rangement, supporting the diagnosis of a PBL. The C-MYC
protein was overexpressed in the absence of an IG-MYC
translocation, related to a gain of 1 or 2 copies of C-MYC in
a subset of cells, as evidenced by FISH. At time of presenta-
tion, the disease was diagnosed as a PBL stage IV because it
invaded the abdominal organs. A bone marrow biopsy was
not performed. HIV serology was negative. The patient did
not take any immunomodulatory drugs or was not known
with an underlying autoimmune- or lymphoproliferative dis-
order or other malignancy.

Because of the patients old age and because she was al-
ready suffering from Parkinson’s disease there was opted to
treat her with CHOP chemotherapy. Six courses of standard
CHOP chemotherapy were administered: cyclophosphamide
(750 mg/m2, day 1), doxorubicin (50 mg/m2, day 1), vin-
cristine (1.4 mg/m2, day 1) and prednisone (100 mg, days
1-5) (CHOP) chemotherapy were administered. Computed
tomography (CT) of the abdomen and thorax after 3 courses
of CHOP showed partial therapy response with residual ab-
dominal lymphoma localization. After 6 courses of CHOP
the CT of the abdomen and thorax showed massive tumor
progression. The patient passed away 8 months after the
initial diagnosis.

3. DISCUSSION
We present a case of a 76-year-old woman who was diag-
nosed with a PBL stage IV, arising in her abdominal cavity.
The tumor overexpressed en showed amplification of MDM2,
which made it a difficult differential diagnosis with a dedif-
ferentiated liposarcoma. The aim of this report is to describe
this challenging differential diagnosis and to draw attention
to the possibility of PBL to have amplification in MDM2.

PBL is a rare and aggressive B-cell non-Hodgkin lymphoma.
Initially it was described in the oral cavity of AIDS patients.
PBL accounts for approximately 2.6% of all AIDS-related
lymphomas.[1] In the initial report 15 of the 16 patients who
had PBL were infected with HIV.[2] Over the years, PBL has
been reported in patients with other causes of immunode-
ficiency such as organ transplantation, lymphoproliferative
or autoimmune disorders.[3, 4] PBL also occurs in patients

without known immunodeficiency. The majority of these
patients are 50 years or older at time of diagnosis suggesting
that age-related immuno-senescence can lead to lymphoma
development.[3, 5] The majority of patients with PBL are men,
particularly in the HIV-positive subgroup. The HIV-negative
patients present at an older age (mean age, 58 years) than
HIV-positive patients.[1] Most patients have an advanced
stage at the time of diagnosis.[6] PBL is an aggressive lym-
phoma with a relapsing clinical course and a short median
overall survival, varying between 7 and 12 months.[7, 8] Be-
cause of the aggressive nature of PBL intensive chemother-
apy like EPOCH, hyper-CVAD or CODOX-M/IVAC is rec-
ommended.[8] Our patient was treated with CHOP because
of her old age and Parkinson’s disease. Recent guidelines
consider this an inadequate therapy although survival benefit
of a more intensive chemotherapy is controversial.[8]

In the initial report by Delecluse and co-workers, all patients
presented with lesions in the oral cavity.[2] Commonly af-
fected extra-oral sites are the gastrointestinal tract, lymph
nodes and skin. Other less common sites are the central
nervous system, paranasal sinuses, mediastinum, lungs, liver,
testis, heart, eye, soft tissue and bone marrow.[1, 3] HIV-
positive patients more commonly present with lesions in the
oral cavity.[1, 7] This might be due to the high incidence of
premalignant lesions in the oral cavity of this subgroup of
patients. They also have more common Epstein-Barr virus
(EBV), human herpesvirus-8 (HHV-8) and human papillo-
mavirus (HPV) infections in the oral cavity.[7]

The majority of the PBLs are EBV positive.[1] EBV-positive
status is associated with a better overall survival.[6, 9] It has
been reported that EBV-negative PBL in immunocompetent
patients preferentially arises in the gastro-intestinal tract or
the oral cavity, whereas EBV-positive PBL are mostly found
in the nasal cavity.[3] In our case the PBL was EBV neg-
ative and located in the abdomen with involvement of the
gastro-intestinal (sigmoid wall) and urogenital tract. So far,
only one other case with involvement of the sigmoid has
been described.[10] The majority of PBLs have aberrations of
C-MYC, either gains or translocation, and all showed overex-
pression of C-MYC.[9] The impact of C-MYC rearrangements
on outcome is more controversial.[3, 9] In our case there was a
strong expression of C-MYC but FISH analysis did not show
C-MYC amplification. However, there was a strong nuclear
expression of MDM2 and FISH analysis showed MDM2
amplification in a large portion of cells. MDM2 can be
overexpressed in a variety of malignancies, including B-cell
non-Hodgkin lymphoma. In our respected literature search
we didn’t found a case of PBL with MDM2 overexpression.
MDM2 is a negative regulator of the tumor suppressor p53.
The impact of MDM2 overexpression on prognosis in B-
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cell non-Hodgkin lymphoma is inconsistent.[11–14] MDM2
overexpression can be caused by increased transcription and
translation, reduced degeneration or amplification. Except
for liposarcoma amplification of MDM2 is rarely the cause
of MDM2 overexpression.[12] We described a case of PBL
with MDM2 amplification. This amplification causes strong
nuclear expression of MDM2, which made it impossible to
differentiate between PBL and dedifferentiated liposarcoma
without molecular tests. The hallmark of the latter tumor is
the amplification of the MDM2 and CDK4 genes. Dediffer-
entiated liposarcoma most typically arises in the retroperi-

toneum and can show a very heterogeneous morphology.

4. CONCLUSION
In summary, we have described a challenging differential
diagnosis between PBL and dedifferentiated liposarcoma.
Histology and immunochemistry can be confusing and ge-
netic analysis is essential for the final diagnosis. Awareness
of these findings is important in the diagnostic process of a
poorly differentiated tumor in the abdomen.

CONFLICTS OF INTEREST DISCLOSURE
The authors declare that they have no competing interests.

REFERENCES
[1] Castillo JJ, Reagon JL. Plasmablastic lymphoma: a systematic review.

The Scientific World Journal. 2011; 11: 687-96. PMid: 21442146.
http://dx.doi.org/10.1100/tsw.2011.59

[2] Delecluse HJ, Anagnostopoulos I, Dallenbach F, et al. Plasmablastic
lymphomas of the oral cavity: a new entity associated with the human
immunodeficiency virus infection. Blood. 1997; 89: 1414-20.

[3] Morscio J, Dierickx D, Nijs J, et al. Clinicopathologic compari-
son of plasmablastic lymphoma in HIV-positive, immunocompetent,
and posttransplant patients. Am J Surg Pathol. 2014; 38: 875-86.
PMid: 24832164. http://dx.doi.org/10.1097/PAS.0000000
000000234

[4] Castillo JJ, Winer ES, Stachurski D, et al. HIV-Negative plasmablas-
tic lymphoma: not in the mouth. Clinical Lymphoma, Myeloma &
Leukemia. 2011; 11: 185-9. PMid: 21575922. http://dx.doi.o
rg/10.1016/j.clml.2011.03.008

[5] Takeuchi M, Ogawa F, Onishi T, et al. Plasmablastic lymphoma in an
elderly immunocompetent patient. Pathology International. 2012; 62:
347-50. PMid: 22524665. http://dx.doi.org/10.1111/j.144
0-1827.2012.02798.x

[6] Liu M, Liu B, Liu B, et al. Human immunodeficiency virus-negative
plasmablastic lymphoma: A comprehensive analysis of 114 cases.
Oncology reports. 2015; 33: 1615-20. http://dx.doi.org/10.
3892/or.2015.3808

[7] Castillo JJ, Winer ES, Stachurski D, et al. Clinical and patholog-
ical differences between human immunodeficiency virus-positive
and human immunodeficiency virus-negative patients with plas-
mablastic lymphoma. Leukemia & Lymphoma. 2010; 51: 2047-53.
PMid: 20919850. http://dx.doi.org/10.3109/10428194.20
10.516040

[8] Castillo JJ, Bibas M, Miranda RJ. The biology and treatment
of plasmablastic lymphoma. Blood. 2015; 125(15): 2323-30.
PMid: 25636338. http://dx.doi.org/10.1182/blood-201
4-10-567479

[9] Loghavi S, Alayed K, Aladily T, et al. Stage, age, and EBV status
impact outcomes of plasmablastic lymphoma patients: a clinicopatho-
logic analysis of 61 patients. Journal of hematology & oncology.
2015; 8: 65. PMid: 26055271. http://dx.doi.org/10.1186/s
13045-015-0163-z

[10] Luria L, Nguyen J, Zhou J, et al. Manifestations of gastrointesti-
nal plasmablastic lymphoma: a case series with literature review.
World J Gastroenterol. 2014; 20: 11894-903. PMid: 25206297.
http://dx.doi.org/10.3748/wjg.v20.i33.11894

[11] Wang P, Lushnikova T, Odvody J, et al. Elevated Mdm2 expression
induces chromosomal instability and confers a survival and growth
advantage to B cells. Oncogene. 2008; 27: 1590-8. PMid: 17828300.
http://dx.doi.org/10.1038/sj.onc.1210788

[12] Xu-Monette ZY, Moller MB, Tzankov A, et al. MDM2 pheno-
typic and genotypic profiling, respective to TP53 genetic status,
in diffuse large B-cell lymphoma patients treated with rituximab-
CHOP immunochemotherapy: a report from the international DL-
BCL rituximab-CHOP consortium program. Blood. 2013; 122(15).
PMid: 23982177. http://dx.doi.org/10.1182/blood-201
2-12-473702

[13] Solenthaler M, Matutes E, Brito-Babapulle V, et al. p53 and mdm2
in mantle cell lymphoma in leukemic phase. Haematologica. 2002;
87: 1141-50. PMid: 12414343.

[14] Møller MB, Nielsen O, Pedersen NT. Oncoprotein MDM2 overex-
pression is associated with poor prognosis in distinct non-Hodgkin’s
lymphoma entities. Mod Pathol. 1999; 12: 1010-6. PMid: 10574597.

44 ISSN 2331-2726 E-ISSN 2331-2734

http://dx.doi.org/10.1100/tsw.2011.59
http://dx.doi.org/10.1097/PAS.0000000000000234
http://dx.doi.org/10.1097/PAS.0000000000000234
http://dx.doi.org/10.1016/j.clml.2011.03.008
http://dx.doi.org/10.1016/j.clml.2011.03.008
http://dx.doi.org/10.1111/j.1440-1827.2012.02798.x
http://dx.doi.org/10.1111/j.1440-1827.2012.02798.x
http://dx.doi.org/10.3892/or.2015.3808
http://dx.doi.org/10.3892/or.2015.3808
http://dx.doi.org/10.3109/10428194.2010.516040
http://dx.doi.org/10.3109/10428194.2010.516040
http://dx.doi.org/10.1182/blood-2014-10-567479
http://dx.doi.org/10.1182/blood-2014-10-567479
http://dx.doi.org/10.1186/s13045-015-0163-z
http://dx.doi.org/10.1186/s13045-015-0163-z
http://dx.doi.org/10.3748/wjg.v20.i33.11894
http://dx.doi.org/10.1038/sj.onc.1210788
http://dx.doi.org/10.1182/blood-2012-12-473702
http://dx.doi.org/10.1182/blood-2012-12-473702

	Introduction
	Case report
	Discussion
	Conclusion

