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Abstract: Effusion-based lymphomas (EBL) are usually high-grade B cell non-Hodgkin’s
lymphomas which involve effusion fluid in a body cavity, typically presenting as a pleural
effusion, without evidence of disease elsewhere. They are most frequently seen in HIV-
infected individuals and are biologically driven by human herpesvirus-8 virus (HHV-8).
HHV-8 (+) EBL is recognized as primary effusion lymphoma (PEL) under the World Health
Organization classification. HHV-8 (-) EBL has been reported in association with Hepatitis
C virus (HCV) infection, Epstein-Barr virus (EBV) infection, fluid overload, liver cirrhosis,
renal dysfunction, cardiac arrhythmias, myocardial infarction, and heart failure. These cases
can be labeled as primary EBL (PEBL). We describe a non-germinal center B cell diffuse
large B cell lymphoma (NGCB-DLBCL) presenting as PEBL in an immunocompetent 81-
year-old male who had an extensive cardiac history and tested negative for HIV, HHV-8, and
EBV. He was treated with thoracentesis and standard anthracycline-based chemoimmu-
notherapy and has remained in complete remission for over 5 Y2 years since his original
diagnosis. Our case indicates that NGCB-DLBCL can present as PEBL and is potentially
curable with the standard chemoimmunotherapeutic approach.

Keywords: HHV-8 negative EBL, non-germinal center diffuse large B cell lymphoma,
primary effusion-based lymphoma, primary effusion lymphoma

Introduction

Diffuse large B-cell lymphoma (DLBCL) can frequently involve extra nodal tissues in
a secondary process, including body cavities." On rare occasions, however, such
lymphomatous involvement of a body cavity can develop as a primary malignancy
without evidence of lymphoma elsewhere. The 2016 revised WHO classification of
lymphoid neoplasms describes primary effusion lymphoma (PEL) as a large B-cell
lymphoma universally associated with human herpesvirus-8 (HHV-8) infection.”
Conversely, primary HHV-8 negative effusion-based lymphoma (HHV-8 (-) EBL) is
a distinct category of non-Hodgkin lymphoma (NHL) characterized by the absence of
HHV-8 infection and has only been reported in various case reports, case series, and
literature reviews.” >* HHV-8 (-) EBL typically manifests as a primary serous effusion
in a body cavity without a distinct tumor mass and is often discovered in immuno-
competent hosts who are HIV negative.>* HHV-8 (-) EBL has been reported in

Received: 8 July 2021
Accepted: 25 August 2021
Published: 9 September 2021

Journal of Blood Medicine 2021:12 833-838 833
© 2021 Kuhlman et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY_No

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-5970-4692
http://orcid.org/0000-0001-8582-1219
http://orcid.org/0000-0002-9851-985X
http://orcid.org/0000-0002-9184-094X
mailto:tun.han@mayo.edu
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Kuhlman et al

Dove

association with hepatitis C virus (HCV) infection, Epstein-
Barr virus (EBV) infection, fluid overload, liver cirrhosis,
renal dysfunction, cardiac arrhythmias, myocardial infarc-
tion, and heart failure.>”>'®* Herein, we describe a rare
case of NGCB-DLBCL presenting as primary HHV-8 (-)
EBL in an immunocompetent 81-year-old male with
a complex cardiac history who has been effectively cured
following treatment with thoracentesis and anthracycline-
based chemoimmunotherapy.

Case Presentation

An 81-year-old male with coronary artery disease, valvular
heart disease status post mitral valve replacement and tri-
cuspid annuloplasty ring implant, coronary artery bypass
graft, persistent atrial fibrillation, hypertension, and conges-
tive heart failure with preserved ejection fraction (EF 60%)
presented to his cardiologist’s office complaining of
increased fatigue, cough, orthopnea, and exertional dyspnea
for 34 weeks. He denied any significant weight loss,
drenching sweats, increased lymph node size, fevers, or
chills. Eight months prior to current presentation during
hospitalization for a heart failure exacerbation, the patient
was noted to have small bilateral pleural effusions (left
greater than right) and underwent left-sided thoracentesis
at that time, which revealed no evidence of infection or
malignancy. Only one month following that time, the patient
underwent mitral valve replacement surgery and during the
procedure, the patient underwent bilateral drainage for re-
accumulating pleural effusions. Only one month prior to
current presentation, the patient was again noted to have
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another right-sided pleural effusion accredited to heart fail-
ure, and the decision was made to up-titrate the patient’s
diuretic regimen instead of undergoing thoracentesis.

Upon current presentation, chest x-ray reconfirmed a large
right-sided pleural effusion, and the patient subsequently
underwent repeat diagnostic and therapeutic thoracentesis
with serous fluid removed. Cytology was positive for large
lymphoma cells (Figure 1A and B). By immunostaining,
lymphoma cells were positive for CD20, PAX-5, BCL-2,
BCL-6, and MUM-1, and were negative for CD138, CD10,
and MYC. The Ki-67 proliferation index was high at >90%
(Figure 1C-H). Fluorescence in situ hybridization (FISH)
testing on lymphoma cells revealed that 55% of nuclei had
three intact copies of MYC located at 8q24, indicative of
trisomy 8 or an 8q duplication. Pathologic findings were
consistent with NGCB-DLBCL. An extensive infectious
workup, including Epstein-Barr virus (EBV) in situ hybridi-
zation testing, HHV-8 immunostaining, hepatitis C virus
RNA quantitative serum testing, hepatitis B core antibody
testing, HIV antibody screening, and QuantiFERON Tb-gold
analysis were all negative. Computed tomography (CT) scan
of the chest, abdomen, and pelvis showed no evidence of
pleural-based abnormalities or lymphadenopathy. Full-body
positron emission tomography (PET) scan further demon-
strated no evidence for any fluorodeoxyglucose (FDG) avid
process (Figure 2). Bone marrow aspirate and biopsy was
negative for lymphoma. The diagnosis of primary effusion-
based lymphoma (PEBL) was made.

Due to the patient’s age and with concern towards his
tolerate  standard

ability to anthracycline-based

Figure | The pleural fluid contained numerous large atypical lymphocytes on the cytospin slide ((A) Giemsa and Wright stain, x 50) and cell block ((B) Hematoxylin and
eosin stain, x 40). Immunohistochemistry studies showed the lymphocytes were positive for PAX 5, CD20, BCL2, BCL6, MUMI (weak) with a high proliferative rate by Ki-

67 90% ((C-H) x 20).
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Figure 2 PET scan demonstrated no abnormal FDG processes throughout the
body. Large right-sided pleural effusion was present, but without any hypermeta-
bolic activity (arrows).

chemoimmunotherapy with R-CHOP (rituximab, cyclo-
phosphamide, doxorubicin, vincristine, and prednisone),
the patient was initially treated with one dose of rituximab
(375mg/m2) as single agent therapy followed by rituxi-
mab and cyclophosphamide (750mg/m2) for two cycles,
which were well tolerated. He was then transitioned to
R-CHOP with a 30% reduction in doxorubicin dosing due
to concerns for cardiac toxicity. Before the second cycle of
R-CHOP, he was noted to have a persistent moderate
right-sided pleural effusion, and he underwent thoracent-
esis with negative cytology for lymphoma cells. The
patient subsequently completed an additional 5 cycles of

R-CHOP (for a total of 6 cycles). CT chest, abdomen, and
pelvis following treatment completion revealed no suspi-
cious lymphadenopathy with a small stable right-sided
pleural effusion. Thereafter, the patient was monitored
with surveillance imaging every 4-6 months and did not
require any further thoracenteses due to resolution of his
previous pleural effusion. Currently, he remains in com-
plete remission 5% years after the time of his original
diagnosis.

Discussion

High-grade B cell lymphomas primarily involving effusion
fluid can be divided into primary effusion lymphoma
(PEL), which is positive for HHV-8 and usually found in
association with HIV infection, and primary effusion-
based lymphoma (PEBL), which is negative for HHV-8.
Although they share similar clinical presentations, there
are several key differentiating features between these two
entities. PEBL notably occurs in patients above 70 years of
age while the median diagnostic age of PEL has been
reported to be as low as 44 years.>”*** Unlike PEL,
which often carries a poor prognosis with an estimated
median survival of 6 months,”® PEBL is associated with
better survival outcomes. The largest review series invol-
ving 64 patients with PEBL recently reported an overall
survival (OS) of 84.7% at two years.” PEBL has also been
proven to show better response rates to chemotherapy in
comparison to PEL despite similar treatment profiles, with
first-line therapy typically consisting of CHOP-like ther-
apy with or without rituximab. Alexanian et al also dis-
covered a significant difference in treatment outcomes in
response to systemic chemotherapy among PEBL and PEL
patients when they reported a treatment response in 82.1%
and 36.9% of patients, respectively.” This same review
also demonstrated that PEBL carried a much higher rate
of CD20 expression compared to PEL as 71% of PEBL
patients demonstrated CD20 positivity versus only 15% of
PEL patients. In the case of PEBL, it has been further
reported that increased age and CD20 positivity appear to
be favorable independent prognostic factors, both of which
were present in our patient.'® For this reason, and as we
and others have suggested elsewhere, CD20 targeting ther-
apy with rituximab in combination with thoracentesis of
effusion fluid seems to be an acceptable alternative treat-
ment option in CD20 positive patients who cannot with-
stand CHOP-like chemotherapy due to increased age or an
L1418

patient was able to successfully complete R-CHOP after

inadequate performance functional status.
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initial treatment with rituximab monotherapy and rituxi-
mab-cyclophosphamide.

Other reports of PEBL have also interestingly documen-
ted complete remission following thoracentesis alone as well
as spontaneous regression without any treatment whatsoever,
with remissions lasting up to multiple years in certain
cases.””1%2!127 This response of PEBL to drainage alone is
in clear discrepancy with PEL as Alexanian et al’s review
notably reported that 70% of PEBL patients experienced
partial or complete remission following thoracentesis alone
as compared to only 18% of PEL patients.” Although thor-
acentesis alone is a promising treatment option, we propose
that thoracentesis alongside R-CHOP should be used in
eligible patients since the data supporting thoracentesis
alone is quite limited at this time. Moreover, most of the
available data has demonstrated prolonged remissions pri-
marily following reception of CHOP-like chemotherapy with
or without rituximab. Most notably, in Kaji et al’s review,
86% of patients who received systemic CHOP or CHOP-like
therapy demonstrated an overall response of 95%, with 73%
achieving complete remission.” These and other reports,
including the current case, suggest that CHOP or CHOP-
like chemotherapy with or without rituximab should be the
first-line treatment for eligible patients with PEBL. It appears
that therapeutic agents in R-CHOP can penetrate and achieve
therapeutic concentrations in the effusion fluid, thereby kill-
ing lymphoma cells as well as modulating effusion fluid
milieu. Nonetheless, the interesting phenomenon of sponta-
neous remission following thoracentesis alone, in combina-
tion with PEBL’s favorable prognosis when compared to
PEL, seems to suggest a unique mechanism of action in the
lymphomagenesis of this entity that is clearly distinct from
PEL. These findings suggest that PEBL is more biologically
dependent on effusion fluid milieu when compared to PEL
which is driven by HHV-8. Thoracentesis may be therapeutic
in the case of PEBL due to the clearance of lymphoma cells
as well as removal of the effusion fluid which seems to
promote lymphomagenesis.

Although the exact etiology of PEBL remains undeter-
mined, multiple conditions have been found in association
with this distinct entity, including fluid overload states,
HCYV infection, EBV infection, cardiac arrhythmias, myo-
cardial infarction, heart failure, renal dysfunction, liver
cirrhosis, and hypothyroidism.>” ' In two of the lar-
gest reviews analyzing PEBL patients, approximately half
of cases had fluid overload preceding a lymphoma
diagnosis.>’ This is also the case in our patient. It is
important that clinicians include primary lymphomatous

effusions in their differential diagnosis when patients pre-
sent with recurrent pleural effusions as PEBL can be easily
misdiagnosed as fluid overload. It is possible that condi-
tions predisposing to fluid overload lead to effusions with
milieu conducive to lymphomagenesis. Localized inflam-
mation in a confined environment of effusion may play
a role in the lymphomagenesis of PEBL, analogous to
pyothorax-associated lymphoma (PAL) which develops
in the setting of chronic uncontrolled pyothorax. Unlike
PAL, PEBL typically lacks evidence of inflammation, such
as serosal membrane thickening, and the effusion fluid is
typically serous, not exudative nor purulent. Moreover,
PAL usually occurs in those with a history of pulmonary
tuberculosis and is strongly associated with EBV infection
and positivity for EBV latent genes (LMP-1, EBNA-1,
EBNA-2). Our patient demonstrated no evidence of sero-
sal membrane thickening and his pleural fluid was serous,
not purulent. He further lacked any history of tuberculosis
and tested negative on QuantiFERON Tb-gold analysis
and EBV in situ hybridization. Also included in our
patient’s differential diagnosis was extranodal Burkitt lym-
phoma, but the absence of MYC rearrangement on FISH
analysis and the presence of large cell morphology on
histological analysis was consistent with NGCB-DLBCL.
Cytogenetically, trisomy 8 has been reported in certain
cases of PEBL.'%!'%!7:23:2829 Oyr patient likely possesses
trisomy 8 as FISH testing revealed three copies of MYC
with negative staining for MYC on immunostaining.

Conclusion

In conclusion, NGCB-DLBCL can present as PEBL in the
setting of cardiac conditions predisposing to fluid overload
and is potentially curable with the standard anthracycline-
based chemoimmunotherapeutic approach. Therapeutic
agents in the R-CHOP regimen appear to have excellent
penetration into effusion fluid with significant therapeutic
impact. Effusion fluid removal by thoracentesis likely has
therapeutic impact via eradication of lymphoma cells as
well as removal of fluid milieu which promotes lympho-
magenesis. We suggest that both thoracentesis and anthra-
cycline-based chemoimmunotherapy should be employed
when treating eligible patients with PEBL.

Ethics and Consent

Written informed consent was obtained from the patient
for the publication of this manuscript and any accompany-
ing images. Institutional approval was not required for
publication.
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