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Abstract

Primary effusion lymphoma (PEL) is a rare, aggressive large B-cell 
lymphoma variant that is invariably associated with human herpes-
virus 8 (HHV8), predominantly in human immunodeficiency virus 
(HIV)-infected patients, and its oncogenicity is often augmented by 
coinfection with Epstein-Barr virus. It typically presents as a serous ef-
fusion in body cavities without detectable solid tumors. The extracavi-
tary variant of PEL may represent a diagnostic challenge. A 37-year-
old man with HIV/acquired immunodeficiency syndrome (AIDS) was 
transferred to our hospital for evaluation of a mediastinal mass with 
associated clinically diagnosed hemophagocytic lymphohistiocyto-
sis (HLH), fever, pancytopenia, hepatosplenomegaly, retroperitoneal 
lymphadenopathy, and wasting syndrome. Contrast-enhanced com-
puted tomography showed a large soft tissue mass extending along 
the middle/posterior mediastinum into the left hilum and a large left 
pleural effusion. Endoscopic fine-needle biopsy of the lesion showed 
sheets of large pleomorphic lymphoma cells with prominent nucleoli 
and abundant cytoplasm. These cells were also seen on the cytospin 
smear of pleural fluid. Immunohistochemical stains showed lympho-
ma cells positive for CD3 (small subset), CD45, CD138, MUM-1, and 
HHV8 and negative for CD5, CD20, CD30, ALK1, AE1/3, and PAX-
5. The lymphoma cells were also positive for Epstein-Barr virus-en-
coded RNA (EBER) (in situ hybridization). Solid masses in extracavi-
tary PEL have been shown to involve lymph nodes and/or solid organs 
such as the gastrointestinal tract, lung, liver, spleen, and skin, with a 
similar phenotype as classic PEL except that they may express B-cell 
markers with lower expression of CD45 and/or aberrant coexpression 
of T-cell antigens. This case illustrates the unusual manifestation of 
PEL as a mediastinal mass with associated HLH.
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Introduction

Primary effusion lymphoma (PEL) is a rare and aggressive sub-
type of B-cell non-Hodgkin lymphoma, strongly associated with 
Kaposi’s sarcoma-associated herpesvirus (KSHV, also known as 
human herpesvirus 8 (HHV-8)) and frequent co-infection with 
Epstein-Barr virus (EBV) [1, 2]. It predominantly affects immu-
nocompromised patients, especially those with advanced human 
immunodeficiency virus (HIV)/acquired immunodeficiency 
syndrome (AIDS) and is recognized as an AIDS-defining ma-
lignancy [3]. While classic PEL typically presents as an effusion 
without a detectable mass, the extracavitary variant (extracavi-
tary primary effusion lymphoma (EC-PEL)) manifests as a solid 
tumor, often complicating its diagnosis [4]. The prognosis of 
PEL is generally poor, with median survival times of less than a 
year despite aggressive therapy.

The coexistence of PEL with hemophagocytic lymphohis-
tiocytosis (HLH) further exacerbates the clinical course. HLH 
is a life-threatening hyper-inflammatory syndrome triggered by 
dysregulated immune responses, frequently observed in asso-
ciation with hematologic malignancies, although its association 
with PEL is rarely reported in the literature. This case report pre-
sents a highly unusual instance of EC-PEL involving the middle 
and posterior mediastinum, accompanied by HLH in a patient 
with HIV/AIDS. The case underscores the diagnostic and thera-
peutic challenges posed by EC-PEL in the context of profound 
immunosuppression, compounded by the presence of HLH and 
disseminated opportunistic infections, highlighting the need for 
early recognition and multi-faceted treatment approaches.

Case Report

Investigations

The patient is a 37-year-old male with a history of HIV/AIDS 
with questionable antiretroviral therapy (ART) adherence, 
methamphetamine use disorder and wasting syndrome. He 
initially presented to an outside hospital with symptoms of 
small bowel obstruction and was subsequently admitted due 
to spiking fevers. His history at the outside hospital included 
normocytic anemia, marked thrombocytopenia, a presenting 
CD4 count of less than 20 cells/µL (4%), and a viral load of 
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4,670,000 copies/mL. Bone marrow aspiration and biopsy per-
formed at the outside hospital revealed a hypercellular bone 
marrow with erythroid hypoplasia and reactive plasmacyto-
sis. There was no evidence of increased blasts, lymphoma, 
or granuloma; and there was no mention of the presence of 
hemophagocytosis or macrophages with or without cytoplas-
mic vacuoles. Acid-fast stain and Grocott-Gomori’s methena-
mine silver stain were reported as negative for acid-fast bacilli 
and fungal organisms, respectively.

Upon admission to our hospital, the patient reported wors-
ening bilateral lower extremity swelling, shortness of breath 
with exertion, decreased appetite, dysphagia, weight loss, and 
blurry vision. His vital signs revealed borderline tachycardia 
(90 beats per minute (bpm)).

Diagnosis

Laboratory findings and physical examination

On admission, the patient’s labs revealed worsening pancyto-
penia, with a hemoglobin of 6.6 g/dL following one unit of red 
blood cell (RBC) transfusion, white blood cell count of 1.0 
× 109/L, and platelet count of 37 × 109/L. He also exhibited 
hyponatremia (124 mEq/L), severe hypoalbuminemia, and el-
evated liver function tests. A urine toxicology screen was posi-
tive for amphetamines. On physical examination, the patient 
appeared thin, with a faint systolic murmur most prominent at 
the left lower sternal border and 1+ to 2+ pitting edema over 
the anterior shins.

Imaging studies

Computed tomography (CT) of the thorax with contrast re-

vealed an 8.7 × 7.1 × 4 cm soft tissue mass extending along the 
midline and posterior mediastinum into the left hilum (Fig. 1). 
This lesion exerted a mass effect on the left atrium and encased 
several pulmonary veins, resulting in mild narrowing of the 
right inferior pulmonary vein, severe narrowing of the left su-
perior pulmonary vein, and near-complete occlusion of the left 
inferior pulmonary vein (Fig. 1). There was also effacement 
of the fat plane along the anterior esophagus with esophageal 
wall thickening, raising concerns for possible involvement 
(Fig. 1). Additionally, there was a small left pleural effusion, 
which eventually developed into a large pleural effusion occu-
pying the majority of the left hemithorax, with loculated fluid 
along the left anteromedial hemithorax (Fig. 2).

CT abdomen/pelvis showed hepatosplenomegaly, lymphad-
enopathy throughout the retroperitoneum and mesentery (up to 
9 mm in short axis diameter), and a moderate amount of free 
fluid in the pelvis. Given the patient’s HIV status and the extent 
of the mediastinal mass, an extensive infection was considered a 
possible differential diagnosis in addition to malignancy.

Pathology results

Endoscopic ultrasound-guided fine needle biopsy of the medi-
astinal mass revealed sheets of large pleomorphic lymphoma 
cells with prominent nucleoli and abundant cytoplasm (Fig. 
3a). Immunohistochemical (IHC) stains showed the lympho-
ma cells were positive for CD138 (Fig. 3c), multiple myeloma 
oncogene 1 (MUM-1) (Fig. 3d), and HHV8 (Fig. 3e), weakly 
positive for CD45 (Fig. 3f), with a small subset positive for 
CD3 (Fig. 3g). Ki67 IHC staining indicated a high prolifera-
tion rate (not shown). Additionally, Epstein-Barr virus-encod-

Figure 1. CT of the chest with contrast demonstrating an 8.7 × 7.1 × 
4 soft tissue mass extending along the middle and posterior mediasti-
num into the left hilum (arrow). The lesion is exerting mass effect on 
the left atrium, encasing several pulmonary veins, and effacing the fat 
plane along the anterior esophagus with esophageal wall thickening. 
CT: computed tomography.

Figure 2. CT thorax with contrast demonstrating a large pleural effu-
sion occupying the majority of the left hemithorax (arrows). CT: com-
puted tomography.
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ed RNA (EBER) in situ hybridization (ISH) was positive (Fig. 
3h). The cells were negative for CD5, CD20, CD30, ALK1, 
pan-cytokeratin AE1/AE3, and PAX-5 (not shown). A diagno-
sis of EC-PEL was made. Later, a cytospin smear of his pleu-
ral fluid also demonstrated large lymphoma cells with marked 
pleomorphism, prominent nucleoli, and deep blue plasmacy-
toid cytoplasm (Fig. 3b), consistent with the diagnosis of PEL. 
There was no evidence of multicentric Castleman disease.

Treatment and hospital course

Several weeks into hospital admission, the patient was clini-

cally diagnosed with concomitant HLH, based on fulfillment 
of at least five HLH-2004 criteria and an HScore of 236 (Ta-
bles 1, 2). Because of his worsening and unstable condition 
and already meeting criteria for HLH without histology, repeat 
bone marrow biopsy was foregone.

The patient underwent five cycles of chemotherapy (one 
cycle of CHOP (cyclophosphamide, doxorubicin, vincris-
tine, and prednisone), followed by two cycles of EPOCH 
(etoposide, prednisone, vincristine, cyclophosphamide, and 
doxorubicin) and three cycles of V-EPOCH) and received 
appropriate combination therapy for HIV, Pneumocystis 
jiroveci pneumonia prophylaxis, and HLH (etoposide 150 
mg/m2 intravenous (IV) twice per week, tapering to once per 

Table 1.  Patient HScore

Criteria Present case Points
Known underlying immunosuppression Yes (HIV positive) 18
Temperature 38.9 °C 33
Organomegaly Hepatomegaly and splenomegaly 38
Number of cytopenias 3 lineages 34
Ferritin 14,134 ng/mL 50
Triglycerides 298 mg/dL 44
Fibrinogen 264 mg/dL 0
AST 165 19
HScore (total points) 236
Probability of hemophagocytic syndrome based on HScore 98-99%

HIV: human immunodeficiency virus; AST: aspartate aminotransferase.

Figure 3. Primary effusion lymphoma. (a) Sheets of large pleomorphic lymphoma cells with prominent nucleoli and abundant 
cytoplasm, morphologically consistent with EC-PEL (H&E stain, original magnification: × 400). (b) Cytospin smear of pleural fluid 
showing PEL (Wright-Giemsa stain, original magnification: × 600). (c) Strong positive immunostaining for CD138 in neoplastic 
cells (immunohistochemistry, original magnification: × 400). (d) Strong positive immunostaining for MUM-1 in neoplastic cells 
(immunohistochemistry, original magnification: × 400). (e) The lymphoma cells demonstrate strong positive immunostaining 
for HHV8 (immunohistochemistry, original magnification: × 400). (f) Weak positive immunostaining for CD45 in neoplastic cells 
(immunohistochemistry, original magnification: × 400). (g) A small subset of neoplastic cells showed positive immunostaining 
for CD3 (immunohistochemistry, original magnification: × 400). (h) In situ hybridization for EBER was positive in the lymphoma 
cells (original magnification: × 400). EBER: Epstein-Barr virus-encoded RNA; EC-PEL: extracavitary primary effusion lymphoma; 
H&E: hematoxylin and eosin stain; PEL: primary effusion lymphoma.
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week after 2 weeks, and high-dose dexamethasone with an 
8-week taper).

His hospital course was complicated by disseminated My-
cobacterium avium complex (MAC) infection. The duodenal 
thickening seen on upper endoscopy raised concerns for gas-
trointestinal involvement of MAC, which was confirmed on je-
junal biopsy. Furthermore, brain magnetic resonance imaging 
after three cycles of chemotherapy revealed multiple scattered 
parenchymal lesions with rim enhancement, raising concerns 
for either primary central nervous system (CNS) lymphoma, 
CNS involvement by PEL or infectious etiologies (i.e., CNS 
toxoplasmosis, granulomatous disease, fungal infection, or 
tuberculosis). Cerebrospinal fluid analysis detected the pres-
ence of EBV DNA, but toxoplasmosis serology was negative. 
A definitive diagnosis of the brain lesions was precluded by 
medical decision to not biopsy due to deemed high risk in the 
setting of very poor patient condition.

The patient’s sixth cycle of chemotherapy was held due 
to the severity of his disseminated MAC with gastrointestinal 
involvement. He eventually refused further chemotherapy and 
opted for palliative care. As his condition deteriorated, he be-
came altered, nonresponsive, and noncommunicative. His sur-
rogate decision-maker agreed to transition to comfort care, and 
the patient ultimately was declared deceased in a comfort care 
room soon thereafter.

Discussion

Overview of EC-PEL

PEL, originally described by Cesarman et al in 1995, is a rare 
and aggressive subtype of large B-cell lymphoma strongly as-
sociated with HHV-8, also known as KSHV [5]. Extracavitary/
solid-variant PEL (EC-PEL) was first described by Chadburn 
et al in 2004 [6]. While classic PEL typically presents as a lym-
phomatous effusion within body cavities such as the pleura, 
pericardium, or peritoneum, EC-PEL presents as a solid tumor 
mass with or without accompanying effusion, posing a signifi-
cant diagnostic challenge [4, 7].

Epidemiology and clinical presentation

PEL predominantly occurs in the context of immunosuppres-
sion, most notably in HIV-positive individuals, where it serves 
as an AIDS-defining illness [5]; it has also been documented 
in the posttransplant setting [8]. This lymphoma subtype rep-
resents 3-4% of all HIV-associated non-Hodgkin lymphomas 
(NHLs), less than 1% of all lymphomas and typically shows an 
aggressive nature with poor prognosis [1, 4, 9]. EC-PEL, while 
rarer, has been reported in various extranodal sites, including the 
gastrointestinal tract, lungs, skin, and CNS, among others [10, 
11]. The present case is particularly unusual due to extranodal 
and extracardiac involvement of EC-PEL in the middle and pos-
terior mediastinum, a location less frequently documented in the 
literature [7, 10]. Katz et al (2015) reported the first case of EC-
PEL presenting as a right paracardial mass [7]. However, since 
then, to the best of our knowledge, no additional reports of ex-
tranodal EC-PEL involving the middle mediastinal region have 
been reported. Furthermore, extensive extranodal and extracar-
diac involvement of the middle mediastinum with posterior me-
diastinal extension, encasing and involving the pulmonary ves-
sels and esophageal wall, as demonstrated by the present case, 
is a unique clinical presentation. In this regard, the present case 
adds to the growing body of literature characterizing EC-PEL.

Pathogenesis

The pathogenesis of PEL is intricately linked to HHV-8: HHV-8 
is detected in nearly all cases of PEL, making its identification 
a key diagnostic feature [12, 13]. The virus encodes multiple 
proteins, including viral cyclin (v-cyclin), latency-associated 
nuclear antigen (LANA), viral caspase-8, FLICE-like inhibi-
tory protein (vFLIP), virally encoded cytokines (i.e., viral in-
terleukin-6 (vIL-6)), viral chemokines (i.e., vCCL1, vCCL2, v 
CCL3), CD200, and interferon (IFN)-regulatory factors (i.e., 
vIRF1, vIRF2, vIRF3, and vIRF4), among others [14]. Human 
interleukin-6 (IL-6) and IL-10 have also been shown to be 
upregulated [15]. These proteins contribute to cell prolifera-
tion, immune evasion, and inhibition of apoptosis during the 

Table 2.  HLH-2004 Criteria in Present Case

Criteria Present case
Fever Yes (38.9 °C)
Splenomegaly Yes
Cytopenia (affecting ≥ 2 of 3 lineages in peripheral blood) Yes
Hypertriglyceridemia and/or hypofibrinogenemia  
(fasting triglycerides > 3.0 mmol/L (> 265 mg/dL) or fibrinogen ≤ 1.5 g/L)

Triglycerides: 298 mg/dL

Hemophagocytosis in bone marrow, spleen, liver, lymph nodes, or other tissues Not identified in bone marrow aspirate
Low or absent natural killer (NK) cell activity Not measured
Serum ferritin concentration ≥ 500 µg/L 14,134 µg/L
Soluble CD25 (soluble IL-2 receptor) ≥ 2,400 U/mL 39,950 U/mL
Number of criteria fulfilled 6 out of 8 (at least 5 criteria needed to fulfill HLH diagnosis)

HLH: hemophagocytic lymphohistiocytosis; IL: interleukin.
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latency and lytic reactivation phases and are crucial in driving 
the oncogenic process. Additionally, EBV co-infection, which 
is observed in approximately 50-80% of PEL cases, may also 
contribute to the oncogenic process, although its pathogenic 
role remains less clear [9]. In EC-PEL, the solid tumor mass 
represents a localized form of the disease, potentially indicat-
ing a variation in the pathophysiologic mechanisms observed 
in classic PEL. However, the underlying oncogenic role of 
HHV-8 remains consistent across both forms.

Morphologic and immunophenotypic distinctions in PEL

PEL is morphologically characterized by the presence of large, 
pleomorphic cells that may display immunoblastic, plasmab-
lastic, or anaplastic features. These neoplastic cells often show 
abundant basophilic cytoplasm, eccentric nuclei, and prominent 
nucleoli, with high mitotic activity and the presence of apoptotic 
bodies [1, 9]. In effusion specimens, the lymphoma cells are typ-
ically discohesive and exhibit irregular nuclear contours, often 
mimicking other malignancies such as other large cell lympho-
mas and poorly differentiated carcinomas [4, 14].

Immunophenotypically, PEL is notable for its lack of pan-
B-cell marker expression, including CD19, CD20, and PAX5 
[1, 16]. Instead, PEL commonly expresses plasma cell markers 
such as CD38 and CD138, in addition to MUM1 and CD30. As 
aforementioned, these cells are also positive for HHV-8, and 
in situ hybridization is often positive for EBV [14]. The Ki-67 
proliferation index is generally high, reflecting the aggressive 
nature of this entity [1].

The distinction between classic PEL and EC-PEL regarding 
their morphologic and immunophenotypic profiles is not very 
significant. The landmark study by Chadburn et al [6] showed 
that classic and EC-PEL showed overlapping features, including 
HHV-8 positivity, frequent EBV co-infection, and similar im-
munophenotypes. However, despite both forms being associated 
with HHV-8, EC-PEL has been shown in some studies to exhibit 
a higher frequency of aberrant T-cell marker expression, such as 
CD3, as demonstrated in the present case [17]. This variation 
can be seen in up to 30% of all EC-PEL cases and should not 
complicate the diagnosis or lead to misclassification as a T-cell 
lymphoma [1, 16, 18]. Additionally, in a study of 70 PEL cases, 
Hu et al found that EC-PEL cases without effusion tended to 
infrequently express MUM1, CD45, CD30 and epithelial mem-
brane antigen (EMA), when compared to classic PEL and cases 
with both effusion and extracavitary involvement [17].

Morphologic and immunophenotypic overlap with other 
aggressive lymphomas, particularly plasmablastic lymphoma, 
ALK-positive large B-cell lymphoma, anaplastic plasmacy-
toma, and HHV8-positive large B-cell lymphoma, may chal-
lenge accurate diagnosis; the combination of positive CD138 
and HHV8 and negative B-cell markers will aid the pathologist 
when the diagnosis is unclear.

HLH association

HLH is a life-threatening hyper-inflammatory syndrome 

characterized by excessive and dysregulated immune activa-
tion, leading to uncontrolled cytokine release and resulting in 
systemic inflammation and multi-organ dysfunction. HLH is 
broadly classified as either primary (familial), which is associ-
ated with genetic mutations affecting immune regulation, or 
secondary (acquired), which is often triggered by infections, 
hematologic malignancies, or autoimmune disorders. The pre-
sent case represents one of very few cases of acquired HLH 
secondary to PEL reported in the literature [19-21].

The HLH-2004 diagnostic criteria remain the gold stand-
ard for diagnosing HLH, requiring the fulfillment of at least 
five of eight clinical and laboratory parameters: persistent 
fever, splenomegaly, cytopenia affecting two or more hemat-
opoietic cell lines, hypertriglyceridemia, hypofibrinogenemia, 
hemophagocytosis in bone marrow or other organs, reduced 
or absent natural killer (NK) cell activity, and elevated ferritin 
levels (> 500 ng/mL) [22]. Additional supportive findings may 
include elevated soluble interleukin-2 receptor (sIL-2R) levels, 
which reflect excessive T-cell activation [22, 23]. Hemophago-
cytosis contributes directly to the cytopenias observed in HLH, 
as well as other laboratory abnormalities such as hyperferri-
tinemia and hypertriglyceridemia, but its presence on histol-
ogy is not required to make the diagnosis [22, 24, 25]. The ex-
cessive macrophage activation, along with continuous release 
of pro-inflammatory cytokines, such as IFN-gamma and tumor 
necrosis factor-alpha, perpetuates the inflammatory cascade.

In patients with PEL, particularly those who are immu-
nocompromised, the simultaneous presence of HLH requires 
a high degree of clinical suspicion to avoid diagnostic delays, 
as these conditions can exacerbate one another, and early treat-
ment may improve prognosis [21, 26]. Biomarkers like el-
evated IL-6 and IL-10 have emerged as important indicators 
of prognosis in PEL, and their involvement in immune dys-
regulation suggests a potential mechanism linking PEL with 
HLH [15]. Unfortunately, these biomarkers were not measured 
in our patient. Management of PEL-associated HLH requires 
a multidisciplinary approach. The HLH-94 protocol, which 
includes immunosuppressive agents such as corticosteroids 
and etoposide, remains the cornerstone of HLH treatment. 
Addressing the primary malignancy is crucial for controlling 
the hyperinflammatory response. Treatment of PEL involves 
multi-agent chemotherapy, often including CHOP-based regi-
mens, along with antiviral therapies.

In the present case, the patient was treated with V-EPOCH 
(vincristine (Oncovin), etoposide, prednisone, cyclophospha-
mide, and hydroxydaunorubicin (doxorubicin)), highly active 
ART (bictegravir, emtricitabine and tenofovir alafenamide), 
and immunosuppressive therapy with taper. However, he suc-
cumbed to disease progression approximately 5 months after 
diagnosis.

Prognosis

The prognosis for patients with PEL is generally poor, with 
median survival times ranging between 6 and 9 months, al-
though those with EC-PEL may exhibit slightly improved 
survival outcomes [4, 27, 28]. In a comprehensive analysis of 
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51 HIV-associated PEL cases by Guillet et al, EC-PEL dem-
onstrated better disease-free survival, as no relapses were 
reported in patients who achieved complete remission (CR); 
whereas classic PEL exhibited a relapse rate of 62% post-CR 
[29]. However, overall survival (OS) remained poor for both 
groups, with a median of 10 months [29]. Factors influenc-
ing prognosis include the extent of disease at diagnosis, the 
patient’s immune status, ART before PEL diagnosis, lactate 
dehydrogenase (LDH) levels and the presence of co-infections 
such as EBV or disseminated MAC [27]. A study of 20 pa-
tients by Lurain et al interestingly demonstrated a significant 
association between EBV-positive tumor status and improved 
survival in PEL [15]. The study also demonstrated a signifi-
cant association between elevated IL-6 expression and infe-
rior survival [15]. The number of involved body cavities and 
the response to initial therapy are also critical determinants of 
survival [13, 14, 27]. As such, the rapid progression observed 
in the present case despite aggressive intervention may be at-
tributed to several factors: inconsistent ART adherence prior to 
PEL diagnosis, extensive mediastinal and vital organ involve-
ment with large pleural effusion at presentation, concurrent 
HLH with delayed HLH treatment and disseminated MAC 
infection. The decision to transition to palliative care reflects 
the reality that, in advanced cases of PEL with significant co-
morbidities, curative treatment may be unattainable, and focus 
should shift to maintaining the patient’s quality of life.

Learning points

Extranodal extracardiac EC-PEL involving the mediastinum, 
especially the middle and posterior mediastinum, is rare. PEL-
associated HLH is also rare, and the concurrence of these two 
hematologic conditions may significantly worsen patient sur-
vival odds. A high index of suspicion for EC-PEL in HIV-pos-
itive patients demonstrating a mediastinal mass, and for HLH 
in confirmed PEL cases, is necessary, as early diagnosis and 
intervention is crucial for favorable patient outcomes.
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