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for 1% of all lymphomas not related to human immunodeficiency virus (HIV). PEL is characterized by human
herpesvirus-8 (HHV-8) positivity in the absence of overt tumor burden that does not exhibit typical B cell or T
cell immunophenotype characteristics. The exact mechanism of development is unknown, but it is hypothe-
sized to develop from post-germinal B cell origin. Although it is most common in HIV patients, other immuno-
compromising comorbidities can be seen in conjunction with PEL, including liver cirrhosis.

We present the case of a 73-year-old HIV-seronegative man with alcohol-induced liver cirrhosis who was found
to have T cell PEL of the pleural space diagnosed by thoracentesis.

Little is known regarding oncogenesis of T cell PEL, and few studies exist regarding appropriate treatment reg-
imens for PEL as a whole, prompting need for further investigation and discussion to improve survival rates.
Even in the absence of active HIV infection, PEL should be considered as a potential cause of pleural effusion
in cirrhotic patients in order to prompt earlier treatment for the best chance of survival.
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Background

Primary effusion lymphoma (PEL) is a rare and aggressive
large B cell non-Hodgkin’s lymphoma (NHL). PEL most com-
monly occurs in immunocompromised patients with human
immunodeficiency virus (HIV), patients who received solid-or-
gan transplants, and certain patients with liver cirrhosis. PEL
is responsible for 4% of HIV-related to NHL and about 1% of
all lymphomas not related to HIV. PEL is defined by the serop-
revalence of human herpesvirus-8 (HHV-8), also referred to as
Kaposi sarcoma-associated herpesvirus (KSHV). Epstein-Barr
virus (EBV) co-infection with HHV-8 is found in 60-90% of PEL
patients, unless they are a non-HIV-infected elderly from an
HHV8-endemic area [1,2], such as patients of Mediterranean
descent [3]. There is also a significant sex predilection favor-
ing males, with a rate of 92% [4]. The diagnosis of PEL is mul-
timodal and uses virologic, immunophenotypic, morphologic,
and molecular criteria [5]. PEL is characterized by malignant
effusions, most commonly in the body cavities such as the
pleura, pericardium, and peritoneum, without any detectable
neoplastic masses [1]. Typically, only 1 body cavity is affected,
with the most common site being the pleura (in 55%) [4]. The
detection of HHV-8 in the malignant cells is essential for es-
tablishing the diagnosis [5,6]. The main mode of detection is
via fluorescence in-situ hybridization (FISH) for HHV-8, which
is made possible by intracellular expression of latency-associ-
ated nuclear antigen (LANA) and is significantly more accurate
than serology for HHV-8 [7]. Polymerase chain reaction (PCR)
for HHV-8 allows for quantitative results that can be correlat-
ed with viral copies and infected cells, which can aid in diag-
nosis of PEL [7]. The exact incidence of PEL in liver cirrhosis
patients is unknown, but has been described in elderly pa-
tients with liver cirrhosis [8]. Association with hepatitis C virus
(HCV) has been documented [3], but there is no known associ-
ation of HHV-8-positive PEL with alcohol-induced liver cirrho-
sis and PEL. Additionally, a similar association with end-stage
renal disease and PEL has been described, indicating an asso-
ciation with volume overload states [9]. Only a few cases of
PEL with T cell antigen expression have been recorded among
HHV-8-positive patients [6]. Here, we present a rare case of
T cell primary effusion lymphoma in an HIV-seronegative pa-
tient with alcohol-induced liver cirrhosis.

Case Report

A 73-year-old Hispanic man with a past medical history of
end-stage renal disease (ESRD) on hemodialysis secondary to
uncontrolled hypertension and type 2 diabetes mellitus and
liver cirrhosis with ascites secondary to alcohol abuse pre-
sented to the hospital for progressive dyspnea of 2-weeks
duration. Associated symptoms included a 30-pound (lb)
weight loss and left-sided, pleuritic chest pain. Vitals on initial
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Figure 1. Right-sided pleural effusion with atelectasis of the
entire right lung and moderate-sized left-sided pleural
effusion with atelectasis of the majority of the left
lower lobe.

presentation were within normal limits. Physical examination
revealed decreased breath sounds at lung bases, bilaterally, as
well as an abdominal fluid wave. Initial complete blood count
(CBC) showed mild leukopenia of 3.1x10%/ul (4.1-10.4x10%/
ul) and thrombocytopenia, and a platelet count of 122x103/uL
(145-355x10%/ul). A peripheral blood smear showed mild an-
isopoikilocytosis and mild thrombocytopenia. White blood
cells were normal in morphology. Creatinine was elevated to
4.65 mg/dl (0.70-1.30 mg/dL) and brain natriuretic peptide
was 1275 pg/ml (0-100 pg/ml), due to ESRD. A chest radio-
graph revealed opacification of the right hemithorax and a
small left pleural effusion. Subsequent computed tomography
(CT) angiography of the chest revealed large right-sided pleu-
ral effusion with atelectasis of the entire right lung and mod-
erate-sized left-sided pleural effusion with atelectasis of the
majority of the left lower lobe (Figure 1). A right-sided chest
tube was placed, which drained 4 L (liters) of serosanguinous
fluid. The pleural fluid was positive for exudative effusion, re-
vealing a lactate dehydrogenase (LDH) of 2795 U/L and protein
of 5.0 g/dL. The pleural fluid was negative for fungi, acid-fast
bacilli, gram stain, and anaerobic culture. The initial cytology
was negative for malignancy. Due to enlarging left-sided pleu-
ral effusion visualized on chest radiography and increasing ox-
ygen requirements, the patient underwent left-sided thoracen-
tesis. Serous fluid (1.5 L) was drained. The LDH of the left side
was 450 U/L and the differential revealed 74% atypical cells in
the pleural fluid. In-situ hybridization was positive for HHV-8,
and polymerase chain reaction (PCR) assay for T cell receptor
gamma gene rearrangement was positive. These findings were
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Figure 2. Pleural fluid. H&E stain showing CD30-positive atypical
T lymphocytes.

consistent with CD30-positive large T cell lymphoma, HHV-8
associated (Figures 2, 3). Immunohistochemical staining was
positive for CD3, CD4, CD30, and vimentin. Cells were non-re-
active for CD45, CD20, and ALK-1. Pleural fluid was negative
for Epstein-Barr virus. The results were concerning for immu-
nodeficiency, so human immunodeficiency virus (HIV) antigen
and antibody combo immunoassay was completed and was
non-reactive. A follow-up study with HIV RNA quantification
assay results also did not reveal copies of HIV. The blood T cell
lymphocyte profile revealed a low CD4 cell count of 169.14
cells/ul (492.00-1656.00 cells/ulL) and low CD8 count of 135.39
cells/ul (205.00-1068.00 uL); however, CD4% and CD8% val-
ues were within normal range. Hepatitis A IgM, hepatitis B core
IgM, and surface antigen were negative and hepatitis C was
negative. Additional hepatitis testing was sent to a laboratory
for analysis, including hepatitis B e antigen, which was nega-
tive, and a quantitative hepatitis B antibody, which was 39.1
mIU/mL (Mayo Clinical Laboratory), indicating prior vaccina-
tion for hepatitis B. Further CT scans of chest, abdomen, and
pelvis, as well as a magnetic resonance imaging (MRI) of the
brain, were negative for any overt masses or lymphadenopa-
thy. Echocardiogram showed a normal ejection fraction with-
out evidence of pericardial effusion. Due to the patient’s mul-
tiple precluding comorbidities and poor Eastern Cooperative
Oncology Group (ECOG) status, he was deemed a poor candi-
date for cytotoxic chemotherapy. The patient had bilateral pleu-
ral catheters placed by Interventional Radiology for palliation
of symptoms and was discharged home with hospice services.

Discussion

Diagnosis of primary effusion lymphoma is made by identi-
fying atypical cells with null immunophenotype and concom-
itant HHV-8 positivity, without obvious signs of lymph node
enlargement or solid tumor masses [5]. Imaging modalities of
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Figure 3. EBER-negative staining of pleural fluid cytology.

PEL include CT scan, and subsequent imaging with positron
emission tomography (PET) scan can be used if there is suspi-
cion of disease in distant sites [5]. Although these modalities
can help identify malignancy in other body cavities, all PEL are
stage IV by nature, even if involving only a single body cavi-
ty [5]. Because of the HHV-8 positivity, PEL was previously clas-
sified as an AIDS-defining illness [5]. After infection of a host
with HHV-8, there are 5 latent gene products that contribute to
the development of PEL: LANA-1, LANA-2/viral interferon regu-
latory factor-3 (vVIRF-3), viral homolog of FLICE-inhibitory pro-
tein (v-FLIP), viral homolog of cyclin D (v-Cyclin), and Kaposin
(K12) [1,10]. The most important oncogene is LANA-1, which
enters into host daughter cells during mitosis by binding to
the nuclear chromosome [1,10]. Subsequently, it binds to TP53
and inhibits TP53-dependent apoptosis, as well as binding ret-
inoblastoma (RB) and inducing cell proliferation [1,10]. Often,
patients are co-infected with HHV-8 and EBV. The pathogen-
esis of EBV infection in PEL is similar to the way EBV predis-
poses patients to lymphomatous transformation. Chronic in-
flammation caused by longstanding EBV infection can cause
cells to evade the host immune system, escape immune sur-
veillance, and undergo malignant transformation [1,11]. PEL
must be differentiated from other forms of effusion causing
lymphoma. Differential diagnosis PEL includes extranodal dif-
fuse large B cell lymphoma (DLBCL), extranodal Burkitt’s lym-
phoma, HHV-8/KSHV-unrelated PEL-like lymphoma, and pyotho-
rax-associated lymphoma [1,10]. Diffuse large B cell lymphoma
will appear morphologically different from PEL, which appears
as anaplastic large-cell lymphoma and will be positive for
CD20 [10]. Extranodal Burkitt’s lymphoma patients are c-Myc-
positive. HHV-8/KSHV-unrelated PEL-like lymphoma patients
are negative for HHV-8 [10]. Pyothorax-associated lymphoma
is a non-Hodgkin B cell lymphoma often found in Japanese
patients, resulting from treatment of tuberculosis with artifi-
cial pneumothorax, which shows a stronger association with
EBV [10]. Our patient had a CD20-negative and CD30-positive
T cell ymphoma, positive for HHV-8, making primary effusion
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lymphoma the most appropriate diagnosis. Usually, PEL cells
are of post-germinal center B cell origin and over 90% exhibit
a null lymphocyte phenotype (CD 45+), but typical T cell (CD
3, CD 4, CD 8) and B cell (immunoglobulin, CD 19, CD 20, CD
79a) markers are not expressed; thus, the designation of ‘null
immunophenotype.” Lymphocyte activation markers (CD 30,
CD 38, CD 71, and human leukocyte antigen DR) and plasma
cell differentiation (CD 138) markers are usually present [5,6].
There are only a few reports, including ours, of cases of PEL
with a T cell phenotype [6]. Because traditional PEL is has a B
cell origin, the oncogenesis of T cell PEL remains unclear and
warrants further research [6]. The prognosis of PEL is relatively
poor compared to HIV-related Burkitt’s lymphoma and diffuse
large B cell lymphoma [8]. The survival rate for patients with
PEL is typically less than 6 months and PEL is usually chemo-
therapy-resistant [10]. Patients often have recurrence with-
in 6-8 months [2]. Two studies have sought to identify prog-
nostic features in PEL [1]. The first was a retrospective study
published in 2005 assessed 28 patients with HIV who were
diagnosed with PEL [12]. The study identified 2 factors asso-
ciated with shorter survival: performance status and HAART.
The study was limited by the small sample size and variation
of treatment regimens used [12]. The second was a retrospec-
tive study of 104 patients, which suggested that patients with
involvement of a single body cavity compared to multiple body
cavities have longer survival [1]. Treatment is therefore based
upon the patient’s performance status, other comorbidities,
and addressing the patient’s goals of care [2]. PEL is typically
treated with NHL chemotherapy regimens, such as CHOP (cy-
clophosphamide, doxorubicin, vincristine, and prednisone) and
with highly active antiretroviral therapy (HAART) if the patient
is HIV-positive. Other treatment options that show favorable
outcomes are dose-adjusted EPOCH (etoposide, cyclophospha-
mide, doxorubicin, vincristine, and prednisone) and CDE (cyclo-
phosphamide, doxorubicin, and etoposide) [10]. New studies
show that inhibition of a protein complex that controls tran-
scription of DNA (NF-xB) with proteosome inhibitors, such as
bortezomib, can lead to prolonged remission [13]. Additionally,
brentuximab-vedotin, which is a CD30-directed antibody-
drug conjugate, is approved for use in CD30-positive periph-
eral T cell lymphomas and has shown promising early results
in PEL [14]. In addition, radiation has been shown to prolong
survival in some patients who have failed chemotherapy and
can be used for either chemotherapy refractory PEL or PEL as-
sociated with solid tumor masses [10]. Unfortunately, our pa-
tient was HIV-negative; therefore, HAART was not indicated.
In addition, he had multiple comorbidities, making him a poor
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candidate for aggressive chemotherapy. Because of the limited
number of cases and poor prognosis associated with PEL, lim-
ited studies exist on treatment options; therefore, treatments
are largely based on case series and expert consensus opin-
ion [4,10]. There is a documented association between volume
overload states, such as end-stage renal disease and cirrhosis,
and PEL [9], although the pathology is largely unknown. It is
possible that fluid overload states predispose cells to malig-
nant transformation by chronic serosal stimulation [11]. The
incidence of PEL in cirrhotic patients remains uncertain, but
there is a documented correlation between PEL and cirrhosis,
usually caused by hepatitis C virus as opposed to alcohol-in-
duced cirrhosis, as seen in our case [3,6]. Cirrhosis, regardless
of the underlying cause, has been associated with low CD4 T
cell counts and normal CD4% [15], which our patient exhibit-
ed. This pattern suggests that cirrhosis-induced lymphopenia
may explain why there is an established correlation between
PEL and cirrhosis. There has been 1 previous case report [16]
of PEL associated with alcohol-induced liver cirrhosis, but the
subject was negative for HHV-8, which is a fundamental ele-
ment of PEL [4,6]. Even in the absence of active HIV infection,
PEL should be considered as a potential cause of pleural effu-
sion in cirrhotic patients in order to prompt earlier treatment
for the best chance of survival.

Conclusions

Only a few case reports of T cell PEL exist to date, and little is
known regarding the oncogenesis of T cell PEL, prompting the
need for further research. Additionally, although PEL rarely oc-
curs in the absence of HIV, there is a documented correlation
between PEL and volume overload states, including both ESRD
and liver cirrhosis [9]. Cirrhosis-induced lymphopenia may be
the reason PEL is seen in cirrhotic patients in the absence of
HIV [15]. Additionally, thoracenteses are often not performed
in ESRD patients because the effusions resolve with hemodi-
alysis. Therefore, it is possible that some malignant pleural
effusions are missed, and that the incidence of PEL is actual-
ly higher than reported. Therefore, it is important to consid-
er primary effusion lymphoma in patients with risk factors of
volume overload states like cirrhosis and pleural effusions re-
fractory to dialysis [9].
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