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Effusion-Based Lymphomas

Primary effusion lymphoma (PEL) is a human herpes virus 8 (HHV8)-positive large B-cell neo-
plasm that presents as an effusion with no detectable tumor in individuals with human immuno-
deficiency virus infection or other immune deficiencies. PEL is an aggressive neoplasm with a
poor prognosis. PEL cells show diverse morphologies, ranging from immunoblastic or plasma-
blastic to anaplastic. The immunophenotype of PEL is distinct, but its lineage can be misdiag-
nosed if not assessed thoroughly. PEL cells usually express CD45, lack B- and T-cell-associated
antigens, and characteristically express lymphocyte activation antigens and plasma cell-associ-
ated antigens. Diagnosis of PEL often requires the demonstration of a B-cell genotype. HHV8
must be detected in cells to diagnose PEL. In most cases, PEL cells also harbor the Epstein-Barr
virus (EBV) genome. Similar conditions associated with HHV8 but not effusion-based are called
“extracavitary PELs.” PELs should be differentiated from HHV8-negative, EBV-positive, body
cavity-based lymphomas in patients with long-standing chronic inflammation; the latter can oc-
cur in tuberculous pleuritis, artificial pneumothorax, chronic liver disease and various other condi-
tions. Despite their morphological similarity, these various lymphomas require different therapeu-
tic strategies and have different prognostic implications. Correct diagnosis is essential to manage
and predict the outcome of patients with PEL and related disorders.
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Primary effusion lymphoma (PEL), also known as body cavi-
ty-based lymphoma, is a distinct large B-cell neoplasm typical-
ly presenting as an isolated effusion involving the pleural, peri-
toneal, or pericardial cavities with no detectable tumor in indi-
viduals with human immunodeficiency virus (HIV) infection or
other immune deficiencies, such as solid organ transplant recip-
ients."” In rare cases, patients are non-immunocompromised el-
derly individuals from regions where human herpes virus 8
(HHVS) is endemic, such as Mediterranean regions."?

In PEL, HHVS (also called Kaposi’s sarcoma-associated her-
pesvirus [KSHV]) is present in tumor tissue. In most cases, PEL
cells also contain the Epstein-Barr virus (EBV) genome.’ PEL is
diagnosed when a cytological specimen shows characteristic
large pleomorphic, immunoblastic, plasmablastic, or anaplastic
cells with a peculiar “null-cell phenotype.” Solid HHV8-posi-
tive lymphomas in which tumor cells have a similar morpholo-
gy and immunotype to PEL cells, but which are not effusion-
based, are termed “extracavitary PELs.”® Extracavitary PELs
have slightly different clinicopathologic characteristics com-
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pared to PEL.” PEL cells typically do not express B-cell-associ-
ated antigens, and the diagnosis often requires the demonstra-
tion of a B-cell genotype.'*’ PEL should be distinguished from
HHV8-negative effusion-based lymphomas in patients with
long-standing chronic inflammation, which arises from various
conditions including tuberculous pyothorax, artificial pneumo-
thorax, and chronic liver disease.®'® This review summarizes the
characteristics of PEL, with an emphasis on its differential diag-

nosis.
EPIDEMIOLOGY

PEL is a rare lymphoma that represents approximately 4% of
all acquired immunodeficiency syndrome (AIDS)-related lym-
phomas, as well as 0.1% to 1% of all aggressive lymphomas in
HIV-negative immunodeficient patients in regions where
HHVS is not endemic.’ In Korea, PEL comprises approximate-
ly 0.1% of non-Hodgkin lymphomas.'""> Most cases occur in
HIV-infected, young to middle-aged, severely immunocompro-
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mised, homosexual/bisexual men." In the HIV-negative popula-
tion, PELs have been reported in eldetly individuals primarily
from regions where HHVS is endemic, such as Mediterranean
regions, but not from Africa, or in solid organ transplant recipi-
ents.”? Extracavitary PEL accounts for approximately 5% of all
AIDS-related lymphomas.’

HHYVS is a geographically restricted virus. The seropreva-
lence of HHVS is >50% in high incidence zones in Africa and
parts of the Amazon Basin, 5% to 20% in intermediate inci-
dence zones in Mediterranean countries, and < 5% in low inci-
dence zones in North America, Northern Europe, and Asia.'* In
Korea, the seroprevalence of HHVS is 4.93% in the female
general population® and 3.5% in hospitalized children.'® In
comparison, the seroprevalence of HHVS is higher among im-
munocompromised people; it is 15% among solid organ trans-
plant patients in the United States, and 30% among HIV-in-

fected homosexual/bisexual men.!”!

ETIOLOGY AND PATHOGENESIS

HHYVS, like EBV, belongs to the lymphotropic gamma her-
pesvirus family.>'** HHVS is transmitted through bodily flu-
ids, such as saliva. Following the primary infection, HHVS es-
tablishes life-long latency in B-cells. During latency, no viral
particles are produced, but a set of viral genes that promote cel-
lular proliferation are expressed, which enable the virus to per-
petuate in the host B-cell population.*"” Cytotoxic T-cells nor-
mally limit this virally driven cellular proliferation by recogniz-
ing viral proteins. Cellular proliferation is unchecked when host
immunity is compromised, which increases the chance of ma-
lignant clone emergence.’ Viral proteins that have a transform-
ing role in PEL include HHV8/KSHYV latent nuclear antigen 1
(LANA-1), v-cyclin, vFLIP (K13), LANA-2 (vIRF-3), vIL-6,
K1, kaposin, and K5. These proteins have proliferative, pro-
mitotic, anti-apoptotic, pro-inflammatory, and angiogenic
functions.”” Unknown stimuli can induce HHVS to transform
from its latent state into a lytic state, after which infectious vi-
rions are produced and released in saliva. Up to 25% of PEL
cells express HHVS lytic phase genes, which may underlie the
reinfection of cells with HHVS, as well as the infection of cells
not previously infected.”* During lytic infection, viral genes
with pro-inflammatory and angiogenic functions are upregulat-
ed, especially those encoding vIL-6, chemokine homologs and
their ligands, and transmembrane signaling proteins, which
provide further pro-proliferative signals to PEL cells.”

In PEL, genetic lesions commonly seen in other types of
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AIDS-related lymphomas are absent, with no MYC or BCL6
gene rearrangements, and no mutations of the RAS oncogene or
the TP53 tumor suppressor gene.”***! The presence of multiple
chromosomal abnormalities suggests that secondary genetic
events contribute to neoplastic transformation of PEL cells.*!
During latency, HHV8 expresses microRNAs that promote
cellular survival, for example, by augmenting nuclear factor-xB
activity induced by vFLIP, by targeting IkB, or by preventing
cell-cycle arrest through targeting p21 mRNA.>*

The vast majority of PEL cells also harbor EBV* In HIV-pos-
itive patients, PELs are invariably positive for EBV, which are
monoclonal in most cases.” However, the role of EBV in PEL is
uncertain because it has a restricted latency pattern with only
EBNA1 and EBV-encoded small RNA (EBER) gene expression
(latency 1).2°

CLINICAL PRESENTATION

In HIV-infected populations, patients with PEL are older and
more immunosuppressed than those with Burkitt lymphoma.?
According to Said,” most HIV-positive PEL patients are in their
thirties and have been diagnosed with AIDS, with T-cell counts
of <100/mm’. Kaposi’s sarcoma lesions are identified in one-
third of PEL patients.”” PEL typically presents as a lymphoma-
tous effusion in the pleural, pericardial, or peritoneal cavities,
without any extracavitary tumors.' Typically, a single body cav-
ity is involved. Symptoms include dyspnea and ascites,"” and
patients usually have B symptoms. While the majority of pa-
tients present with no associated mass, a subset of patients de-
velop extension of the pleura or surrounding organs. In approxi-
mately one-third of patients,’ the lymphoma disseminates to
extracavitary sites, including lymph nodes and bone marrow.

In extracavitary PEL, tumors occur that have a similar mor-
phology, immunophenotype, and gene expression profile to
classical PEL.*? Bxtracavitary PEL commonly involves the gas-
trointestinal tract, skin, lungs, central nervous system, and
lymph nodes.**** Extracavitary PEL occurs at a slightly earlier
stage of HIV infection than PEL, and presents with severe sys-
temic symptoms, generalized lymphadenopathy, and multiple
extranodal involvement, with patients frequently showing ane-
mia, hypoalbuminemia, autoimmune thrombocytopenia, and a
positive Coomb’s test.”

MORPHOLOGICAL FEATURES
PEL is typically diagnosed on the basis of cytological (cyto-
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Fig. 1. Primary effusion lymphoma (PEL). (A) Axial computed tomography scan shows pleural effusion of the right hemithorax with pleural
enhancement. No marked parenchymal lesion is identified in either lung, apart from passive atelectasis owing to the effusion. Neither lymph-
adenopathy nor organomegaly is observed. (B) PEL cells show anaplastic/plasmablastic cytological features (cell block). (C) Cytospin show-
ing large anaplastic tumor cells with features of plasmacytoid or immunoblastic features (Wright stain). (D) A subset of PEL cells is positive for
CD138. Human herpes virus 8 can be identified in PEL cells by performing polymerase chain reaction (E) and immunocytochemistry (F) to

detect latent nuclear antigen 1 on a cell block.

spin or cell block) preparations of effusion fluid. PEL cells show
features that are intermediate between those of immunoblastic
and anaplastic large cell lymphomas (ALCLs), with or without
plasma cell differentiation (Figs. 1B, 1C, 2C)."*** PEL cells are
large, and pleomorphic or monotonous, with marked variation
in size (Figs. 1C, 2C). The nuclei of these cells are large, and
round to lobated, with prominent nucleoli. These cells contain
a variable amount of cytoplasm that is deeply basophilic and of-
ten vacuolated. Poorly defined paranuclear hofs are often ob-
served, and anaplastic cells may be detected that resemble
Reed-Sternberg cells in classical Hodgkin lymphoma. Similar
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cells are observed in tissue sections, with tingible body macro-
phages and numerous mitotic figures with or without a starry-
sky appearance (Fig. 2A)." The marked pleomorphism charac-
teristically seen in cytological specimens may not be apparent

in tissue sections."’

IMMUNOPHENOTYPE
PEL has a “null” lymphocyte phenotype.?” PEL cells usually
express CD45, but lack pan-B-cell antigens (CD19, CD20,

CD79a, and surface and cytoplasmic immunoglobulins [Igs]),
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Fig. 2. Solid primary effusion lymphoma (Solid PEL) tumor. (A) Starry-sky pattern. (B) Numerous mitoses. (C) Solid PEL cells, like PEL cells,
show anaplastic/plasmablastic cytologic features, and some resemble Reed-Sternberg cells. (D-F) Immunohistochemical studies reveal that
the tumor cells are CD20-negative (D), CD138-positive (E), and human herpes virus 8-positive (labeling for latent nuclear antigen 1) (F).

and T-cell antigens (CD3, CD4, and CD8)."** These cells are
generally positive for markers associated with lymphocyte acti-
vation, including CD30, CD38, CD71, epithelial membrane
antigen, the human leukocyte antigen DR, and plasma cell dif-
ferentiation-related antigens (CD138, VS38¢, and MUM-1/
IRF4) (Figs. 1D, 2E). In a subset of cases, PEL cells are positive
for aberrant T-cell markers, such as CD45RO (90%), CD7
(30%), and CD4 (20%), by flow cytometry.” PEL cells do not
usually express Bcl-6,' are negative for anaplastic lymphoma
kinase 1, and usually have a high Ki-67 labeling index. Rare
PEL cases with a T-cell phenotype and T-cell receptor gene rear-
rangement have been reported, and these cases appear to be of
T-cell origin.”’

http://www.koreanjpathol.org

HHVS8 must be detected in cells to diagnose PEL. A mono-
clonal antibody against LANA-1, which is encoded by open
reading frame 73, is a highly sensitive and specific marker of
HHVS infection in paraffin-embedded tissue sections (Figs. 1F,
2F)."” EBV infection can be demonstrated by i situ hybridiza-
tion to detect EBER. Lymphoma cells do not express EBV la-
tent membrane protein 1, whereas a subset of cells expresses vi-
ral interleukin-6.

MOLECULAR GENETIC FEATURES

Ig genes are clonally rearranged in PEL, and some cases have
rearrangements of both Ig and T-cell receptor genes.” Somatic
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hypermutations also occur in PEL. Common genetic abnormal-
ities that are seen in diffuse large B-cell lymphomas are not de-
tected in PEL, including MYC and BCL6 gene rearrangements,
and mutations of the RAS oncogene and TP53 tumor suppres-
sor gene.”>? Gene expression profiling indicates that PEL cells
show features of both immunoblasts and plasma cells, but not
of germinal center or memory B-cells; MUM-1/IRF-4, CD30,
interleukin 10, and vascular endothelial growth factor are up-
regulated, whereas CD19, CD20, and CD79a/b are downregu-
lated.”! These finding suggests that PEL cells are post-germinal
center B-cells or activated B-cells that undergo terminal plasma
cell differentiation.”

Polymerase chain reaction (PCR) detection of HHV8 DNA
can demonstrate the presence of the viral genome in tumor tis-
sue (Fig. 1E), which has diagnostic significance."**' However,
the utility of PCR testing for HHV8 DNA in blood and other
specimens is limited.* HHVS viremia is suggestive of PEL, but
cannot be used to definitively diagnose PEL. HHVS viremia is
only observed in 10% to 60% of PEL cases; therefore, PEL can-
not be excluded when HHV8 DNA is not detected by PCR.

DIFFERENTIAL DIAGNOSIS

When a smear and/or cell block of the effusion shows large
malignant cells that are present singly, this can be indicative of
undifferentiated carcinoma as well as malignant lymphoma.
Cells that have a plasmacytoid morphology and nuclei contain-
ing condensed chromatin are likely of a lymphoid origin. How-
evet, it may be impossible to rule out carcinoma without per-
forming immunophenotypic studies.

In patients without a tumor mass but with an effusion that is
confirmed to contain cells of a lymphoid origin, PEL must be
distinguished from several other types of lymphomas using
morphological, immunophenotypic, and clonality analyses, as
necessary. PEL and its main differential diagnoses are summa-
rized in Table 1.1%%-2

‘Burkitt lymphoma’ may present in HIV-positive individuals
as a lymphomatous effusion with plasmacytoid differentiation.”’
In addition to the distinctive phenotype of Burkitt lymphoma
cells (CD20-positive, CD19-positive, BCL6-positive, CD10-
positive, BCL2-negative, slgM-positive, and cIgM-positive),
HHVS negativity and a C-MYC gene rearrangement are also
characteristic.?

‘HHVS8-negative effusion-based lymphomas’ resembling
PELs have been reported. These have been named PEL-like
lymphoma, HHV8-unrelated PEL, and body cavity-based

http://dx.doi.org/10.4132/KoreanJPathol.2014.48.2.81

Table 1. Main differential diagnoses of primary effusion lymphoma'2929:52

Pyothorax-associated lymphoma

HHV8-negative effusion-based
lymphoma

Burkitt lymphoma Plasmablastic lymphoma

Primary effusion lymphoma

HIV-elderly, male predominant,

Older (median age 70 yr)
HIV- (95.1%), and

Median age around 50 yr, mainly adult
HIV+ or other immunodeficiency

Endemic: childhood

Young or middle-aged
HIV+ (majority)

Demographic

with a long history of pyothorax

or chronic pleuritis

Sporadic: children, young adults
Immudeficiency-associated

characteristics

non-immunocompromised

anti-HCV (26.5%)

Body cavities

Tumor mass localized in the body

Extranodal; HIV+ patients may present Extranodal; most commonly oral cavity;

Body cavities

Anatomic site

surface, and lymphomatous

effusion is rare

body cavities - rarely involved

with a lymphomatous effusion with

plasmacytoid differentiation

Review of Effusion-Based Lymphomas ¢ 85

HHV8
EBV

(+) (most cases)

(+) (30%)

(+) (60-75%)

(+/-) (+) mainly endemic

(+) (majority)
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Fig. 3. Human herpes virus 8-negative effusion-based lymphoma. (A) A chest computed tomography scan reveals a large amount of pleural
effusion. Pleural enhancement is characteristically observed on both sides of the chest. Mediastinal lymphadenopathy is also observed.
Massive ascites with multiple lymphadenopathy is sometimes detected. (B, C) The effusion contains large pleomorphic cells with large blas-
tic nuclei (Giemsa stain). Tumor cells are large, immunoblastic or plasmablastic (D), and express the B-cell-associated antigen CD20 (E).

high-grade lymphoma.>®”?33 Patients with HHVS8-negative
effusion-based lymphomas tend to be elderly (median age 70
years), Japanese (60%), HIV-negative (95.1%), and non-immu-
nocompromised, and there is a slight male predominance
(male:female ratio, 3:2). These patients frequently have anti-
hepatitis C antibodies (26.5%) and pre-existing medical diseas-
es (>50%) that predispose them to fluid overload, including
cirrhosis (hepatitis B, hepatitis C, and alcoholism) and cardiac
problems.*”** In contrast to PEL, tumor cells in these lym-
phomas are medium- to large-sized, have an immunoblastic,
plasmacytoid, or plasmablastic morphology, and express B-cell-
associated antigens (Fig. 3). According to the Hans classifica-
tion, these tumors have a germinal center B or a mixed germi-
nal center B/activated B-cell signature.” Moreover, 30% of these
tumors are EBV-positive. The prognosis of patients with these
types of tumors is more favorable than that of PEL patients.” Of

http://www.koreanjpathol.org

patients with HHV8-negative effusion-based lymphomas, 70%
who were managed with aspiration only and 82.1% who re-
ceived chemotherapy achieved complete or partial remission,’
with a median survival time of 10 months, which is in sharp
contrast to the uniformly poor outcome of PEL patients.
‘Pyothorax-associated lymphoma (PAL)" presents as a pleural
effusion in HIV-negative elderly people, usually males (male:
female ratio, 12:3), with a long history of pyothorax or chronic
pleuritis resulting from therapeutic artificial pneumothorax or
tuberculous pleuritis.”> Most cases have been reported in Japan.
PAL develops 20 to 64 years after the onset of tuberculosis and
primarily presents as a tumor mass on the body surface. Lym-
phomatous effusions are rarely detected. PAL cells are morpho-
logically similar to diffuse large B-cell lymphoma, not other-
wise specified, with centroblastic or immunoblastic appearances
(Fig. 4). All PAL cells express B-cell markers and aberrant T-

http://dx.doi.org/10.4132/KoreanJPathol.2014.48.2.81
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Fig. 4. Pyothorax-associated lymphoma. (A) Two masses are located in the middle to lower right hemithorax. The larger of the two masses
shows fluid attenuation and air bubbles, which is consistent with chronic empyema. Abutting the superomedial side of this mass is a smaller
heterogeneously enhanced solid mass. The left lung is unremarkable, and mediastinal lymphadenopathy is not observed. (B) The lymphoma
cells are morphologically similar to diffuse large B-cell lymphoma, not otherwise specified, with centroblastic or immunoblastic appearances.
(C) The tumor cells express CD20. (D) Cytologically, the tumor cells are markedly pleomorphic (Papanicolaou stain).

cell markers, and a fraction express plasma cell markers. PAL
cells are HHV8-negative, and, in most cases, EBV-positive.
‘Plasmablastic lymphoma’ is a rare variant of diffuse large B-
cell lymphoma. It is characterized by B-immunoblast-like cells
with the same immunotype as plasma cells* and a similar mor-
phology to PEL cells. This condition mainly affects HIV-posi-
tive patients, but is also seen in patients with other immunode-
ficient conditions.”®*” It commonly involves the oral cavity or
jaw. Tumor cells can be immunoblastic with prominent central
nucleoli, or plasmablastic with abundant basophilic cytoplasm.
The immunophenotype of these cells is similar to that of PEL
cells, because they are CD20-negative and CD138-positive.
Moreover, 50% to 85% and 50% to 70% of plasmablastic lym-
phoma cases are CD79a-positive and cytoplasmic IgG-positive,
respectively.”® EBV infection is found in most plasmablastic
lymphoma cases (60-75%), whereas HHVS is absent.

http://dx.doi.org/10.4132/KoreanJPathol.2014.48.2.81

‘ALCL can present as pleural effusion that mimics PEL in rare
cases. However, in contrast to PEL, ALCL affects young, HIV-
negative individuals. ALCL cells are large lymphoid cells with
marked nuclear atypia reminiscent of PEL cells.””** ALCL cells
have a distinctive phenotype; they are strongly CD30-positive in
all cases and frequently positive for epithelial membrane anti-
gen, cytotoxic granule proteins (TIA-1, granzyme, and perforin),
CD45, and T-cell-specific markers. In approximately one-third
of cases, ALCL cells have a null-cell immunophenotype, despite
having a T-cell genotype.” ALCL cases that have a translocation
of the ALK gene still express the ALK protein. ALCL can be
distinguished from similar conditions on the basis of the absence
of HHV8 and EBV.

‘Plasma cell myeloma’ of a plasmablastic or anaplastic type
can mimic PEL. Morphologically, plasmablastic myeloma can
be indistinguishable from PEL. Neoplastic plasma cells express

http://www.koreanjpathol.org
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CD138 and cytoplasmic IgG, may express CD79a, CD56, and
cyclin D1, and may not express CD45 or CD30.-

‘ALK-positive large B-cell lymphoma’ may exhibit plasma-
blastic differentiation and mimic PEL. However, these cells do
not express CD30,” are negative for HHVS and EBV (as deter-
mined by labeling for EBER and latent membrane protein 1),
and are strongly positive for ALK protein. In most cells, staining
for ALK has a granular cytoplasmic pattern that is highly indic-
ative of the t(2;17)(p23;q23) translocation or a CLTC-ALK fu-
sion protein.

‘Large B-cell lymphoma associated with multicentric Castle-
man’s disease” occurs in patients with or without HIV infection
and mainly involves lymph nodes and the spleen. It is distinc-
tive from PEL in many ways, although both are associated with
HHV8 infection. In large B-cell lymphoma associated with
multicentric Castleman’s disease, HHVS8-positive plasmablasts
express high levels of cytoplasmic IgM. In contrast, PEL cells
generally do not express cytoplasmic Igs. In large B-cell lym-
phoma associated with multicentric Castleman’s disease, cells
harbor non-mutated Ig variable region genes and are derived
from CD27- and CD138-negative naive B-cells. By contrast,
PEL cells usually express CD138 and harbor hypermutated re-
arranged Ig genes, suggesting they originate from germinal
center or post-germinal center B cells. "> Whereas PEL is com-
monly associated with EBV infection, large B-cell lymphoma
associated with multicentric Castleman’s disease is not.*

‘Primary pleural effusion post-transplant lymphoproliferative
disorder (PTLD) can occur in transplant recipients.”“*45 Most
cases of effusion-based PTLD are secondary to widespread solid
organ involvement. Primary effusion presentation of PTLD is
very uncommon. In this condition, lymphoid cells are monoto-
nous, intermediate to large sized, transformed, have irregular
multilobated nuclei and scant cytoplasm, and are located in re-
gions containing abundant karyorrhectic debris. PTLD cells ex-
press pan-B-cell markers and are CD30-negative, HHV8-nega-
tive, and EBER-positive.

TREATMENT AND PROGNOSIS

There is no standard treatment for PEL. Attempts have been
made to treat PEL with a standard chemotherapy using the
CHOP (cyclophosphamide, doxorubicin, vincristine, and pred-
nisolone) regimen; however, the prognosis for patients with
PEL remains extremely poor. Their median survival time is <6
12,27

months, and most patients die within 1 year of diagnosis.
Causes of death include progression of the disease, opportunistic

http://www.koreanjpathol.org

infections, and other HIV-related complications.?’

HIV-associated PEL should be treated with highly active an-
tiretroviral therapy.”® As mentioned above, treatment of PEL
patients with the standard CHOP regimen treatment had dis-
appointing result, whereas treatment with bortezomib-contain-
ing regimens reportedly improved the survival of PEL pa-
tients.”” Chemotherapy should be coupled with immune recon-
stitution, as well as treatment with interferon-a in combination
with azidothymidine.”

CONCLUSION

PEL is an HHV8-related lymphoma that typically presents
as a malignant serous effusion with no evidence of a solid tumor
mass. Extracavitary PEL typically presents as a solid tumor
mass in locations such as lymph nodes and the gastrointestinal
tract without any effusion. These conditions are often difficult
to diagnose owing to the null-cell phenotype of the cells. Other
tumors with a similar clinical presentation, morphology, and
immunophenotype to PEL should be carefully excluded to
properly manage and predict the outcome of PEL patients.
HHVS8 must be detected in cells to diagnose PEL.
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