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Abstract

BACKGROUND—Primary effusion lymphoma (PEL) is a rare non-Hodgkin lymphoma subtype 

primarily seen in human immunodeficiency virus (HlV)-infected individuals with low CD4+ cell 

counts and elevated HIV viral loads. It is always associated with human herpesvirus type-8 

(HHV-8) and in 80% of cases is also associated with Epstein Barr Virus (EBV). Less commonly, 

PEL presents in patients with advanced age and other conditions associated with altered immunity, 

including malignancy, liver cirrhosis, and immunosuppressive medications. It is a tumor of B-cell 

lineage; however, it shows a “null” phenotype, rarely expressing pan-B cell surface antigens. It 

does usually express CD45, CD30, CD38, CD138 and MUM1 and is characterized by 

lymphomatous effusions in body cavities but not lymphadenopathy. It is an aggressive lymphoma; 

average median survival time is less than a year. HHV-8-associated large B-cell Lymphoma 

(HHV-8-LBL) is a second variant of PEL that is both solid and extra-cavitary. It has 

immunoblastic and/or anaplastic morphological features, a distinct immuno-histochemical staining 

pattern, and may have a different clinical presentation than classic PEL.

METHODS—We describe the case of a 57-year-old HIV-infected man who presented with a slow 

growing and asymptomatic abdominal mass. An excisional biopsy showed malignant large cells 

with prominent cytoplasm that were positive for pan-B cell antigen CD20, HHV-8 and EBV, and 

negative for CD138, CD10, BCL-6, CD3 and CD30. Ki-67 labeling index was 90%. He was 

diagnosed with stage IIIA HHV-8-LBL, and he was treated with six cycles of R-EPOCH 

(rituximab, etoposide, vincristine, doxorubicin, cyclophosphamide, and prednisone) infusion 

chemotherapy. He remains in complete remission (CR) 12 months post-treatment. We also 

performed a Medline and Embase search to better understand the clinical findings of this patient 

and the unique attributes of HHV-8-LBL. Focusing our search on English language articles, we 

identified 83 cases of HHV-8-LBL without an effusion component. We compared this to 118 

reported cases of classic PEL.
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RESULTS—The median age of HHV-8-LBL patients was 41 years (range, 24–77) and 96% were 

HIV-associated vs. 41 years (range, 2686) and 96% HIV–association for patients with classic PEL. 

Fifty-one percent (31/61) of HHV-8-LBL patients had a pre-existing AIDS diagnosis, and 75% 

(47/63) were co-infected with EBV. In contrast, 72% (69/96) of classic PEL patients had a pre-

existing AIDS diagnosis and 82% (40/49) were co-infected with EBV. The mean CD4+ count of 

HHV-8-LBL patients was 256 cell/uL (range, 18–1126) compared to 139 cell/uL (range, 2–557) 

for classic PEL patients. Median survival time for both groups was similar; 5.5 months for patients 

with HHV-8-LBL (range, 25 days – 25+ months) and 4 months (range, 2 days –113+ months) for 

those with classic PEL. More patients with HHV-8-LBL were alive at time of the followup (59% 

vs 18%). The percent of patients achieving a complete remission (CR) was 54% (30/56) and 36% 

(32/89) for HHV-8-LBL and classic PEL, respectively.

CONCLUSIONS—Our patient’s high CD4+ cell count, lack of pre-existing AIDS diagnosis and 

excellent response to chemotherapy highlights that HHV-8-LBL may have a distinct clinical 

picture and possibly a better response to chemotherapy than classic PEL. HHV-8-LBL should be 

included in the differential diagnosis of HIV patients with solid lesions. It is essential that patients’ 

CDC HIV clinical status and HIV viral load at time of diagnosis of PEL and HHV-8-LBL be 

reported and that clinical results include longer-term follow-up. Only then can a more complete 

clinical picture of this little appreciated and understood PEL variant be defined.

The estimated lifetime prevalence of non-Hodgkin’s Lymphoma (NHL) in people living 

with HIV/AIDS (PLWHA) is between 5% and 20%1,2. Among this subset of NHL patients, 

approximately 2–4% will be diagnosed with a rare NHL variant known as primary effusion 

lymphoma (PEL) or body cavity-based lymphoma2,3. PEL is a B-cell NHL etiologically 

linked to human herpesvirus type -8 (HHV-8) and most often is diagnosed in the setting of 

HIV infection. Less commonly it is seen in other immunocompromised groups such as the 

elderly and solid organ transplant recipients1.

Patients with PEL often present with symptoms referable to the site of effusion 

accumulation. For example, dyspnea related to malignant pericardial or pleural effusions and 

abdominal distention secondary to peritoneal fluid accumulation. Imaging studies usually 

reveal extranodal and malignant effusions located in body cavities involving the pericardial, 

peritoneal, and pleural spaces; lymphadenopathy is not usually present1.

Within the spectrum of PEL, there is also a rare HHV-8 –associated large B-cell lymphoma 

(HHV-8-LBL) variant. Unlike classic PEL, HHV-8-LBL presents in extra-cavitary regions 

such as lymph nodes, gastrointestinal tract and spleen, and without lymphomatous effusions. 

Median survival for patients with PEL who are treated with combination chemotherapy has 

been reported to be less than a year, although this may be improving in the highly active 

antiretroviral therapy (HAART) era. It is unclear whether patients with the HHV-8-LBL PEL 

variant have a different clinical course with treatment4,5,6,7,8,9.

Etiologically and morphologically, both classic PEL and HHV-8-LBL share many 

similarities. HHV-8 infection is the main oncogenic driver; presence of HHV-8 is essential 

for diagnosis of both PEL and HHV-8-LBL. In both variants, approximately 70–80% of 

tumor cells are co-infected with Epstein Barr Virus (EBV). However, they differ in 
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immunoglobulin expression with the latter subtype more often expressing the pan-B cell 

antigens CD20 and CD79a8.

We briefly describe the case of an HIV positive man with a slowly progressive but 

asymptomatic abdominal mass that on biopsy proved to be HHV-8-LBL. He was treated 

with multi-agent infusional chemotherapy and remains in remission 12 months after 

treatment completion. To better understand the clinical findings and natural history of 

HHV-8-LBL, we performed a Medline (Pub Med) and Embase search focusing on English 

language articles and using the key terms “extra-cavitary primary effusion lymphoma”, 

“solid primary effusion lymphoma”, “primary effusion lymphoma”, “KSHV- and HHV-8-

associated extra-cavitary lymphoma” and “HIV-associated non-Hodgkin’s lymphoma”. We 

identified 83 cases of HHV-8 LBL and 118 cases of classic PEL. They were reported in 

individual case reports, medical literature reviews, and retrospective case studies.

Case Report

A 46- year - old homosexual man with exercise-induced rhinorrhea, erectile dysfunction, 

gastro-esophageal reflux disease, and a five-year history of mild obesity and sleep apnea 

tested HIV-seropositive in 2006. He did not smoke or drink alcohol. His initial CD4+ count 

was 326 cells/uL and his HIV viral load was 47,000 copies/mL. He began HAART 

consisting of a single pill tri- formulation of efavirenz, emtricitabine and tenofovir. With the 

exception of a chronic and non-productive cough, he remained well with a non-detectable 

HIV viral load and a CD4+ count typically in excess of 400 cells/uL.

In 2011 he sought further evaluation for persistent cough. His workup included pulmonary 

function tests, and a computerized tomographic (CT) scan of chest and abdomen. Initial 

studies proved unremarkable and consistent with a sensitivity to environmental allergens. 

Although CT scan images through the chest were unremarkable, the abdominal views 

revealed an incidental finding of a retroperitoneal mass of several centimeters in size. He 

was followed conservatively and over a three-year period the mass slowly enlarged. During 

this time the patient remained afebrile and with normal blood studies including 

sedimentation rate, serum LDH, CD4+ cell count, and a consistently nondetectable HIV 

viral load. In 2015, he was referred back to medical oncology for reassessment. He was 

feeling well and was without fevers, night sweats or weight loss. His physical examination 

was unremarkable for peripheral adenopathy, visceromegaly, elevated neck veins, and 

abdominal distention and diminished lung sounds. His blood studies, including complete 

blood count, full chemistry and liver panel, sedimentation rate and serum LDH, were all 

within the broad range of normal. His CD4+ count was 947 cells/uL, he had a non-

detectable HIV viral load and his Centers for Disease Control (CDC) and Prevention HIV 

stage was A1. Serum HHV-8 viral load by polymerase chain reaction was 9500 copies/mL. 

A whole body 18F-fluorodeoxyglucose positron emission tomography – CT scan (18FDG-

PET-CT) showed the previously identified portacaval mass was enlarged to 43 × 64 mm and 

now markedly hyper-metabolic with a standardized uptake value (SUV) of 16.5. An 

additional mildly hyper-metabolic 10 × 13 mm left para-tracheal node with a SUV of 3.0 

was identified (Figure 1, and inserts A and B).
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Owing to the now prominent size of the mass and its intense SUV reading, the patient 

underwent exploratory laparotomy and excisional biopsy of the portacaval mass. The node 

showed reactive morphological characteristics reminiscent of Castleman’s lymphadenopathy 

(e.g., onion skinning of mantle zone, small atrophic follicles, increased plasma cells) 

interspersed with large cells with abundant cytoplasm and prominent and round nuclei. The 

Ki-67 labeling index was 90%. Immuno-histochemical studies showed that these large cells 

stained positive for pan-B cell antigen CD20 and negative for CD138, CD10, BCL-6, CD3 

and CD30. Malignant cells were also co-infected with HHV-8 and EBV (Figure 2, a–f). He 

was diagnosed with the rare HHV-8-LBL PEL variant. His bone marrow biopsy showed 

moderate hypercellularity but no obvious lymphoma.

The patient was treated with R-EPOCH (rituximab, etoposide, vincristine, doxorubicin, 

cyclophosphamide, and prednisone) infusional chemotherapy on an AIDS Malignancy 

Consortium (AMC) clinical trial54. During his first rituximab infusion he had significant 

rigors, chills and hypotension. Ten days later he was hospitalized with neutropenic fevers 

and enterovirus –induced gastroenteritis. He received intravenous fluids, empiric antibiotics 

and granulocyte -colony – stimulating factor and he recovered uneventfully. His next three 

cycles of chemotherapy were uncomplicated and a repeat 18FDG-PET-CT scan showed a 

complete radiographic response. He received a total of six rounds of infusional 

chemotherapy. This was tolerated well with the exception of a moderately severe lower 

extremity sensorial-motor neuropathy and fingertip paresthesias, which led to the 

elimination of vincristine during his final two cycles of chemotherapy. He also experienced 

short – lived dysphonia, which on laryngoscope exam, was felt due to vocal cord atrophy. He 

responded well to conservative care and voice exercises. At 12-month follow-up he remains 

in complete remission (CR); his CD4+ count is 665 cells/uL and his HHV-8 and HIV viral 

loads are both non-detectable.

Discussion

Kaposi’s sarcoma is the most prevalent tumor in HIV-infected individuals and NHL remains 

the second most prevalent malignancy in the current HAART era2, 10. It is estimated that 

PEL makes up 2 – 4% of all AIDS-associated NHLs, but precise numbers are not available 

as large scale epidemiological studies have not specifically included PEL in their 

analysis2,3,10. The incidence of HHV-8-LBL has not been reported; our search identified 84 

cases (Table 1).

Based on our review of the literature, we found several differences between classic PEL and 

HHV-8-LBL. HHV-8-LBL expresses pan-B cell antigens and surface receptor CD138 more 

often than PEL, and less frequently expresses CD45. Unlike classic PEL, HHV-8-LBL is 

more likely to be focally positive for T-cell antigen CD3 (Table 2). Despite these different 

cellular surface receptor expression patterns immuno-histochemical studies show that 

HHV-8-LBL expresses all key proteins found in the classic PEL secretome, suggesting both 

these malignancies are genetically linked11.

The diagnosis of HHV-8-LBL is made challenging by its similar clinical profile to other 

lymphoproliferative disorders, and its typical lack of pan B-cell antigens, and because it is 
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rarely included in clinical or pathological differential diagnosis8. Without the proper set of 

immuno-histochemical studies, HHV-8-LBL could be misdiagnosed as anaplastic large cell 

lymphoma (ALCL), plasmablastic lymphoma (PBL), large B-cell lymphoma-multicentric 

Castleman’s disease (LBL-MCD), plasmablastic plasma cell myeloma (PCM), ALK1+ large 

B-cell lymphoma (LBL), or diffuse large B-cell lymphoma with immunoblastic morphology 

(Table 3).

HHV-8-LBL can be distinguished from ALCL; although both entities may express the T-cell 

antigen CD3, molecular studies reveal that only HHV-8-LBL will show IGH gene 

rearrangements while ALCL will show T-cell receptor gene rearrangements. PBL is 

morphologically similar to HHV-8-LBL and it too can be localized to extranodal sites and be 

associated with EBV. PBL will also express EMA, MUM1, and CD138. However, B-cell 

antigen expression is less commonly seen in PBL than HHV-8-LBL cases and, unlike 

HHV-8-LBL, PBL expresses CD45 less frequently and only rarely is HHV-8 positive. LBL-

MCD is also associated with HHV-8, is common in HIV-infected individuals, and lacks B-

cell antigen expression; but, HHV-8-LBL is more frequently associated with EBV, CD138, 

and rarely expresses cytoplasmic IgM. PCM is not associated with HIV, HHV-8 or EBV. 

Finally, neither ALK+ LBL nor DLBCL are associated with HHV-88.

Clinically, there are important distinctions between HHV-8-LBL and PEL. Patients with 

HHV-8-LBL present with solid lesions in lymph nodes or extracavitary tissues. Whereas 

patients with classic PEL are apt to present with signs or symptoms of congestive heart 

failure or shortness of breath, as the pleural cavity is the most common site of effusion 

accumulation12. In addition, HHV-8-LBL patients may be less immunocompromised than 

classic PEL patients as reflected by the finding that HHV-8-LBL is associated with a higher 

median CD4+ cell count (256 cells/uL vs 139 cell/uL, P=0.024). A previous diagnosis of 

AIDS appears to be more common in classic PEL than in HHV-8-LBL (72% vs 51%, P=.

007). Our patient’s clinical presentation highlights these distinctions as he too had a normal 

CD4+ cell count, a non-detectable HIV viral load, no body-cavity-based effusions and no 

antecedent AIDS diagnosis.

Whether prognosis differs between classic PEL and HHV-8-LBL is unclear. One 

comparative study looking at 8 cases of HHV-8-LBL and 29 cases of classic PEL suggested 

a better prognosis for HHV-8-LBL (11 month vs 3 month median survival rate), despite the 

majority of both groups being treated with multi-agent anthracycline-based chemotherapy7. 

Only 1 patient out of 21 classic PEL cases with follow-up information was alive at three 

months, whereas three of the five HHV-8-LBL cases were alive at 12+, 21+, and 44+ 

months, respectively. Interpretation of these results, however, is hampered by the fact that 

some of these patients were cared for in the pre- HAART era, and not all patients were 

reliably taking their HIV medications at time of lymphoma diagnosis. In contrast, another 

retrospective review involving 51 patients from a single institution (17 HHV-8-LBL and 34 

classic PEL) treated with comparable anthracycline-based chemotherapy13 found that 64% 

of patients with classic PEL had a CR in contrast to 41% of patients with HHV-8-LBL13. 

However, all seven (100%) HHV-8-LBL patients who did achieve a CR remained disease 

free at five years follow up. Among the classic PEL cohort 62% (13/21) of patients who had 

previously achieved a CR, had relapsed at a median time of 25 months.
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In aggregate and among the case reports that we reviewed, the median survival of HHV-8-

LBL was 5.5 months (range, 25 days – 25+ months) and for classic PEL 4 months (range, 2 

days – 113+ months). Although median survival time was similar for both groups, more 

HHV-8-LBL patients than PEL patients were alive at time of follow up (23/39 [59%] vs. 

10/55[18%], P<.0001) and a higher percentage achieved CR (30/56 [54%] vs 32/89 [36%], 

P<.0001)

Several factors are linked to favorable outcomes in PEL patients. These include good 

compliance with HAART prior to PEL diagnosis, a normal serum LDH, and a CD4+ cell 

counts> 200 cells/uL at time of NHL diagnosis14, 15. In addition, lymphomatous effusion in 

only one body cavity, or having a pericardial effusion was linked to better outcomes12. The 

protective effect of having a pericardial effusion could possibly be due to less disease burden 

and possibly earlier clinical symptoms compared to involvement of the larger body cavities 

such as the peritoneum. Other clinical factors that may prove to be prognostic but for which 

data has been inconsistently reported include: HIV status (including HIV viral load at time 

of diagnosis and CD4+ cell count), age at PEL diagnosis, gender, lymphoma stage at 

diagnosis, serum LDH, treatment received, response to treatment, and survival status at two 

years.

The National Cancer Institute-funded AMC is conducting a retrospective analysis of clinical 

and pathological materials to ascertain whether certain genes among the 51 that are 

differentially expressed between PEL cells and B cells and other AIDS-NHLs are associated 

with better or worse clinical outcomes16. Furthermore, the future of PEL, HHV-8 LBL and 

other HHV-8 lymphoma treatments may be improved by the recent elucidation of the 

molecular steps in HHV-8 driven oncogenesis. This could provide molecular targeting 

therapies for proteasomes, NF- κB, cytokines and surface antigens17.

Due to its rarity, there is little epidemiological or detailed clinical information regarding 

patients with PEL. Treatment is left to professional judgment and there is no standard best 

treatment option. For patients with AIDS-associated DLBCL the most common treatment 

historically has been R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine and 

prednisone) chemotherapy and concurrent HAART. R-EPOCH, with or without concomitant 

HAART, has also emerged as an alternative to R-CHOP and in the context of HIV infection 

may be associated with a slightly higher response rate17. The use of rituximab has improved 

outcomes in all studied subsets of B-cell lymphoma and is an important component of 

modern multi-agent chemotherapy. Because PEL tumor cells rarely express CD20, rituximab 

has traditionally not been included in treatment algorithms. Regardless of treatment regimen, 

this immunocompromised population is at risk for opportunistic infections. Therefore, it is 

essential that they receive prophylactic antibiotics and, when the risk of febrile neutropenia 

exceeds 20%, adjuvant granulocyte-colony-stimulating factor. Additionally, evolving 

knowledge of drug interactions with HAART, particularly protease inhibitors and 

chemotherapy, is important when creating a treatment plan17.

Studies using cultured PEL cells and xenograft mouse models show that PEL cells are 

highly sensitive to irradiation18. Radiation therapy’s potential efficacy is further supported 

by a report of its successful use in a chemotherapy-refractory PEL patient with solid pleural 
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and chest masses who had remained disease free at 12 months follow-up19. Thus, in addition 

to effective HAART and intensive chemotherapy, radiation therapy may be an important 

additional option for those with PEL and persistent localized effusions and where autologous 

stem cell transplantation is not a viable option. Whether HHV-8-LBL patients respond better 

to chemotherapy than classic PEL patients is unclear. The findings that HHV-8-LBL patients 

achieve a more long-lasting CR, and that a greater percentage were reported to be alive at 

time of follow-up suggest HHV-8-LBL may be more responsive to treatment. This could be, 

in part, related to their greater CD4+ cell count at time of lymphoma diagnosis and their 

corresponding lesser incidence of pre-existing AIDS. An additional important modern 

variable may be that due to a higher expression of pan-B cell antigen CD20, a greater 

number of HHV- 8-LBL patients have the option of rituximab-based treatment.

There are weaknesses inherent in our literature review. Findings are limited by incomplete 

and non-uniform reporting of case reports and case series and the inherent selection biases 

by which cases are reported in the medical literature. Most importantly, precise clinical 

variables such as HIV/AIDS CDC classification and patient age and lymphoma-related 

variables such as stage and serum LDH, were inconsistently reported. Data overlap may also 

be present in our analysis; the largest case series which included 17 cases of HHV-8-LBL 

and 34 cases of classic PEL was reported from a single institution which did not report 

individual case data. The authors of that review have published other case reports that were 

included in our data collection so duplication of data may contribute to additional 

inaccuracies. Also problematic is that the findings of this large series have yet to be 

published in a peer-reviewed journal.

In summary, PEL is a rare malignancy that is primarily restricted to patients with HIV. 

HHV-8-LBL is a variant of PEL that can be distinguished by its unique clinical presentation 

and cell surface antigen expression. HHV-8-LBL appears to be the manifestation of PEL in 

more immune competent patients, and may have a less aggressive clinical course and better 

prognosis. While rare, HHV-8-LBL should be included in the differential diagnosis of HIV-

infected patients with solid mass lesions in order for appropriate and timely treatment for 

this aggressive lymphoma.
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Figure 1. 
Whole body CT-PET fusion imaging findings: there is focal intense FDG uptake of 

portacaval lymph node measuring 43 × 64 mm. Max SUV 16.5 (Figure, A). Inserts show 

fused CT-PET coronal image of hypermetabolic hepatic artery lymph node (Figure, B) and 

mildly hypermetabolic left superior para-tracheal node measuring 10 ×13 mm. Max SUV 

3.1 (Figure, C)
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Figure 2. 
Immuno-histochemical staining of lymph node

A. 400× H&E hepatic artery lymph node biopsy.

B. Immunohistochemistry for CD20 (positive in tumor cells).

C. Immunohistochemistry for Ki67 (positive in approximately 80–90% of tumor nuclei).

D. Immunohistochemistry for CD30 (variable and dimly positive in a subset of tumor cells).

E. In situ hybridization for EBV EBER1 mRNAs (positive in tumor cell nuclei).

F. Immunohistochemistry for HHV- 8 (positive in tumor nuclei).
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Table 2

Comparison of clinical features, immunohistochemistry, and outcomes of HHV-8-LBL and classic PEL

HHV-8-LBL PEL

Age (years) 41 41

Sex (M) 96% 99%

HIV+ 95% 96%

Antecedent AIDS diagnosis 47% 72%

CD4+ count 256 cell/ul 139 cell/ul

EBV+ 80% 82%

CD3+ 26% 6%

CD20+ 18% 5%

CD79a+ 26% 5%

CD30+ 64% 76%

CD138+ 72% 38%

Median Survival 5.5 months 4.0 months

% Achieve Complete Remission 37 36

HIV+ = Human Immunodeficiency Virus positive, EBV+ = Epstein Barr Virus positive, AIDS = Acquired Immune Deficiency Syndrome, M=Male
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