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Abstract: There has been extensive research in the field of KSHV/HHV8 virus, which has led to the 
development in the understanding of KSHV/HHV8 transmission, viral pathogenesis, how the virus 
drives neoplastic lesions, and how we can combat these processes. On extensive review of literature, 
only two true KSHV/HHV8 positive lymphoid neoplasms are described: Primary effusion lymphoma 
(PEL), which can also present as solid or extra-cavitary primary effusion lymphoma (EC-PEL) and 
diffuse large B-cell lymphoma (DLBCL). Two lymphoproliferative disorders have also been 
described, and while they are not true monotypic neoplasms, these lesions can transform into 
neoplasms: KSHV/HHV8 positive germinotropic lymphoproliferative disorder (GLPD) and 
Multicentric Castleman’s disease (MCD). This review provides a somewhat concise overview of 
information related to KSHV/HHV8 positive lymphoid neoplasms and pertinent associated 
lymphoproliferative lesions. 
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1. Introduction 

Human herpesvirus 8 or Kaposi sarcoma-associated herpesvirus (KSHV/HHV8) was initially 
identified in 1994 after it was found in the tissues of Kaposi’s sarcoma lesions of AIDS patients. The 
newly discovered human herpesvirus was subsequently implicated in the pathogenesis of Primary 
Effusion Lymphoma (PEL) and Multicentric Castleman Disease (MCD) [1,2]. KSHV/HHV8 was 
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detected in infected B-cells in these lymphoproliferative and neoplastic lesions, although it was 
unclear how the virus was related. 

Since then, the virus has also been detected in Diffuse large B-cell lymphoma (DLBCL) and 
Germinotropic lymphoproliferative disorder (GLPD), and the pathogenesis in these lesions is better 
understood. 

2. Biology of HHV8 

KSHV/HHV8 is a double-stranded DNA gammaherpesvirus virus with an icosahedral capsid 
and an outer lipid bilayer for a structure between 120 – 150 nm [2]. Its genome consists of a 140.5-kb-
long unique coding region flanked by multiple Guanine and Cytosine-rich 801-bp terminal repeat 
sequences [2,3]. The coding region is comprised of 85-87 open reading frames (ORFs) [3,5] encoding 
for many pathogenically significant genes. The most notable genes code for homologs to our own 
immunologically active proteins, including interferon regulatory factors, complement-binding 
proteins, macrophage inflammatory proteins, bcl-2, interleukin 6, interleukin 8 receptor [3], and Fas-
associated beta-convertase enzyme [37]. Many of these homologs inhibit cellular immune responses, 
the cytokine cascade, and apoptosis [2]. Other genes code for viral proteins like Kaposins or latency-
associated nuclear antigens (LANAs), which play a role in cell transformation and oncogenesis, 
affecting cytokine function and maintaining the latent phase [37]. 

The most common KSHV/HHV-8 viral mode of transmission depends on geographic location. 
Prevalence of infection in healthy individuals is high in certain regions of sub-Saharan Africa (36-
90%), Brazil (16-53%), Ecuador (20-100%), the Mediterranean (11 – 54%), Taiwan (40%), and 
northwestern China (47%), more specifically the Uygur population. In all these regions, the 
prevalence is higher in HIV-positive individuals [30]. In endemic regions, direct contact with saliva 
is the most common mode of transmission [2]. In regions where prevalence is low, sexual contact is 
often the most common mode of transmission, and so sexual practices also play a role in infection 
and transmission. Blood-borne transmission is rare but has been documented [30]. 

Entry of KSHV/HHV8 into B cells is related to DC-SIGN-mediated endocytosis [6]. DC-SIGN, or 
dendritic cell-specific ICAM-3-grabbing nonintegrin, is a receptor on the surface of dendritic cells 
and macrophages that plays a role in immune responses [7]. This same receptor was found to be on 
activated B-cells [6], which explains how KSHV/HHV8 infected B-cells become the driving force in 
each of these lesions. 

Following invasion into the cell, the viral genome circularizes and enters a latent phase, where 
only a few genes are expressed [1,2]. The most important of which is LANA1, or Latency-associated 
nuclear antigen 1, which binds to Kaposi’s sarcoma-associated herpesvirus (KSHV) terminal repeat 
(TR) DNA to mediate episome replication and persistence [8]. LANA1 is also responsible for 
maintaining the latent state, altering cell proliferation and apoptosis by interacting with p53 
regulatory protein [37]. LANA1 also binds to retinoblastoma (RB), leading to cell proliferation 
through the RB / E2F pathway [80,81]. So, just this one viral product assists in viral genome replication 
and taking over cellular mechanisms to control the cell cycle. 

Other important viral products made during latency include viral interferon regulatory factor 3 
(vIRF3; also called LANA2), viral interleukin-6 (vIL-6), viral cyclin (vCYC), and viral FLICE-
inhibitory protein (vFLIP) [1]. These products, in particular, are implicated in the progression of 
HHV8-associated malignancies [80]. IL-6 and vIL-6 induce vascular endothelial growth factor 
(VEGF), which stimulates the growth of new vessels, increases vascular permeability, and plays a 
role in forming PEL-related effusions. vIL-6 also suppresses proapoptotic cathepsin D, preventing 
apoptosis [80]. vFLIP is a homolog to cellular Fas-associated beta-convertase enzyme and inhibits 
apoptosis by blocking caspase activation mediated by FAS and tumor necrosis factor (TNF) [81]. It 
also plays a role in LANA activities, cell transformation, and tumor induction [37]. vCyclin and v-
FLIP contribute to tumor growth by constitutively activating cyclin-dependent kinase 6 and the 
transcription factor nuclear factor kappa B (NF-κB) pathway, respectively. Collectively, the actions 
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of viral gene products lead to tumor proliferation and inhibition of apoptosis while maintaining viral 
latency. 

All of these latent gene products are transcribed from a single multicistronic locus. The other 
viral genes that encode components of the lytic cycle are kept silent through a bivalent epigenetic 
histone modification, which keeps chromatin in a quiescent state [35]. Under specific conditions, the 
latently infected cells can be induced to enter the lytic cycle through a not yet fully characterized 
process that involves the Replication and Transcriptional Activator (RTA), which serves as a major 
regulator that orchestrates the expression of viral lytic genes [36]. 

Certain KSHV/HHV8 genes that are typically expressed during lytic cycles, including vIL-6, 
vMIR1, and vMIR2, can be activated in the absence of full lytic activation, independent of viral RTA 
[46], suggesting that KSHV/HHV8 may not be confined to the concepts of latent and lytic cycles as 
we understand them. 

The lytic and reproductive phase of HHV8 leads to lysis and death of the infected cell; therefore, 
it benefits the virus to remain in the latent phase to promote tumor growth and cell death [80]. 

Kaposins are another viral gene product present during the viral phase. The isoform Kaposin A 
regulates oncogenesis through cytokesin 1. Kaposin B stabilizes cytokine expressions such as 
interleukin 6 (IL6) and granulocyte-macrophage colony-stimulating factor (GM-CSF) by stabilizing 
cytokine mRNA containing adenylate uridylate-rich elements [76]. The viral homolog of cyclin D 
(vCyclin) binds to cyclin-dependent kinase 6 (CDK6), which inactivates RB protein and leads to 
dysregulation of the cell cycle [76]. LANA2 / viral interferon regulatory factor 3 (vIRF3) induces drug 
resistance by binding to polymerized microtubules, decreasing their stability [76]. 

Studies show that KSHV/HHV-8 maintains an undetectable latent infection in circulating B-
lymphocytes and monocytes. When these circulating monocytes are exposed to inflammatory 
cytokines, they undergo lytic transformation and transmission of the virus to other cells [2,30]. 
Several different cell types can be infected by KSHV/HHV-8, including oral epithelial cells, 
endothelial cells, and, as mentioned, B-lymphocytes and monocytes. 

3. HHV8-Associated B-Cell Lymphoid Proliferations and Lymphomas 

3.1. Primary Effusion Lymphoma (PEL) and Extra-Cavitary Primary Effusion Lymphoma (EC-PEL) 

Primary effusion lymphoma (PEL) is a clinically aggressive large B-cell lymphoma presenting 
as a serous effusion involving the pleural cavity, the peritoneal cavity, or pericardial cavity, without 
nodal involvement or tumor masses [14,15]. PEL typically involves a single serous cavity, but more 
than one cavity can be involved [17]. A subset of cases presents with nodal involvement or extranodal 
solid tumor masses. This variant is called extra-cavitary primary effusion lymphoma (EC-PEL). EC-
PEL can occur with or without a lymphomatous effusion but most frequently occurs after PEL has 
developed [17]. Extra cavitary sites include the gastrointestinal tract, lung, skin, central nervous 
system, or bone marrow [14–16,22]. Lymphoma cells are coinfected by both KSHV/HHV8 and EBV 
[WHO]. 

PEL occurs most often in HIV-positive adults with low CD4+ T-cell counts but has been 
documented in other immunocompromised individuals, including transplant (immunosuppressed) 
patients or elderly (immunosenescence) individuals living in endemic regions [14–16,22]. Other 
manifestations of KSHV/HHV8 infection, including Kaposi sarcoma and multicentric Castleman 
disease, are present in approximately 50% of patients at presentation [15]. Approximately 80% of PEL 
cases are EBV-positive. The co-infection is seen predominantly in HIV-positive individuals and 
occasionally in HIV-negative individuals living in endemic regions [15,23]. The age of diagnosis is 
dependent on location and HIV status; HIV-positive individuals were diagnosed at the median age 
of 42, while HIV-negative individuals were diagnosed at the median age of 73 [14,22]. PEL occurs 
almost exclusively in males [14,25]. 

Clinical presentation depends on the cavity /cavities or extra-cavitary sites affected. Those with 
pericardial effusions often present with chest pain, shortness of breath, and hemodynamic instability 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 April 2025 doi:10.20944/preprints202504.1513.v1

https://doi.org/10.20944/preprints202504.1513.v1


 4 of 16 

 

in the event of cardiac tamponade [18,19]. Pleural effusion can also cause shortness of breath and 
chest pain but may be accompanied by cough [20]. Effusion of the peritoneal cavity will present as 
ascites, which causes abdominal distension, sensation of fullness, abdominal discomfort or pain, and 
occasionally shortness of breath [21]. General symptoms can include weight loss, fever, and night 
sweats. Depending on the extent and severity of lymphoproliferation, some patients develop 
lymphadenopathy and/or splenomegaly [16]. 

Lab abnormalities range from hypoalbuminemia, thrombocytopenia, and anemia to elevated IL-
6 and elevated KSHV viral load that is relatively unique amongst HIV-associated lymphomas [69]. 

Since these are effusions, fluid is generally collected by aspiration and assessed on smear 
(Papanicolaou stain and/or Diff-Quik) and cell block (H&E). The effusion specimen will likely be 
more cellular when compared to an individual without lymphomatous effusion. Lesional cells can 
range from plasmablastic to anaplastic in appearance. Plasmablasts are large neoplastic cells with 
round to irregular nuclei, prominent nucleoli, and basophilic cytoplasm. Vacuolation is variable. 
Anaplastic cells are poorly differentiated or completely undifferentiated and may exhibit variable 
size and pleomorphism. Anaplastic cells may occasionally resemble the Reed-Sternberg cells found 
in classical Hodgkin lymphoma. The proliferation rate is usually high, and numerous mitotic figures 
are seen. [70] 

 

Figure 1. 

For patients with EC-PEL, specimens are typically resected and evaluated on standard 
hematoxylin and eosin-stained sections. Lymph nodes and masses may or may not share features 
grossly. Lesional cells appear similar to those seen on cytology but may appear less pleomorphic on 
tissue sections [70]. 

In PEL and EC-PEL, lymphoma cells stain positive for HHV8, EBER, CD45, CD30, CD38, CD71, 
EMA, HLA-DR, and CD138. The cells are typically negative (or dim/patchy) for B-cell markers, 
including CD19, CD20, and CD79a. Cells are also negative for T-cell markers like CD3, CD4, and 
CD8. BCL-6 is also typically negative [70]. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 April 2025 doi:10.20944/preprints202504.1513.v1

https://doi.org/10.20944/preprints202504.1513.v1


 5 of 16 

 

 

Figure 2. 

Lymphoma cells are post-GC B cells that have undergone an intense somatic mutation process 
on the immunoglobulin gene hypervariable region, which is demonstratable on molecular testing 
[17,70]. 

Unusual features for solid primary effusion lymphoma are the presence of multiple 
lymphadenopathies, negativity for CD138, and expression of IgM. Although primary effusion 
lymphoma frequently occurs in patients with HHV8-associated multicentric Castleman disease, these 
are considered separate entities, and there is currently no definitive evidence of evolution of 
multicentric Castleman disease to primary effusion lymphoma [32]. This is an important distinction 
between PEL and DLBCL, which will be discussed in the following section. 

Depending on HIV status, treatment of PEL may begin with antiretroviral therapy. In fact, 
complete remission of PEL has been documented in a few cases after the sole use of HAART [72]. 
Other treatments may include prophylaxis against opportunistic infections such as Pneumocystis 
jirovecii and cytomegalovirus (CMV), as well as granulocyte-macrophage colony-stimulating factor 
(GM-CSF) to prevent complications of chemotherapy-induced neutropenia [72–74]. 

NCCN (National Comprehensive Cancer Network) recommends R-EPOCH (rituximab, 
etoposide phosphate, prednisone, vincristine sulfate (Oncovin), cyclophosphamide, and doxorubicin 
hydrochloride (hydroxydaunorubicin) or R-CHOP (rituximab, cyclophosphamide, and doxorubicin, 
vincristine sulfate (Oncovin), prednisone) as first-line therapy, which is commonly used in the 
treatment of other non-Hodgkin lymphomas (NHL). Research is still ongoing in the exploration and 
development of novel treatments for HHV8 lesions that target HHV8 and/or associated pathways. 
These include but are not limited to, antiviral drugs, monoclonal antibodies, immunomodulatory 
drugs, and small molecular inhibitors [40]. 

Prognosis is influenced by viral status, extent of viral infection, cytokine production, protein 
expression, performance status, and body cavity involvement. The strongest predictor of improved 
survival is the use of HAART - effective viral replication control is known to allow greater tolerance 
to therapies, including autologous stem cell transplantation - though notably, the impact of 
antiretroviral therapy is lower in PEL than other HIV-1 related lymphomas such as DLBCL [23,72–
74]. EBV positivity in PEL patients is weakly associated with improved survivability and has a more 
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indolent course [16,17,25]. High levels of IL-6, CD47 positivity, and CD20 negativity are all associated 
with aggressive behavior, poor prognosis, and decreased overall survival [16,77]. Involvement of the 
pericardial cavity, in particular, as opposed to the pleural and peritoneal cavities, or involvement of 
multiple cavities concurrently portends a poor prognosis [16]. Variants of PEL such as EC-PEL 
(extracavitary PEL) and PEL-LL (primary effusion-like Lymphoma) may have a better prognosis, 
though drawing comparisons remains difficult [75,78,79]. Meanwhile, PT-PEL (post-transplant PEL) 
has a similarly poor prognosis of less than a year [23]. 

PEL / EC PEL prognosis is poor, and median survival, even with treatment, remains < 24 months 
[76]. 

3.2. KSHV/HHV8-Positive Diffuse Large B-Cell Lymphoma (DLBCL) 

KSHV/HHV8-positive DLBCL is a rare form of DLBCL that is associated with KSHV/HHV8 
infection. This large B-cell lymphoma is often seen in individuals with severe immunodeficiency and 
who have been diagnosed with MCD [17,25]. Patients may have other KSHV/HHV-8 infection 
manifestations, including Kaposi sarcoma (KS). Most cases of KSHV/HHV8-positive DLBCL are seen 
in HIV-positive men ages 30 – 40 years of age [25]. Rarely does this lymphoma develop in the absence 
of MCD; however, these cases arise in immunosenescent individuals in KSHV/HHV-8 highly 
endemic regions. KSHV/HHV8-positive DLBCL occurs more than three times in men than in women 
(3.3:1) [28]. 

Patients usually present with generalized lymphadenopathy, which is often accompanied by 
splenomegaly [26,32]. These manifestations are often accompanied by B-type symptoms [33,35,40] 
and may involve peripheral blood and bone marrow. KSHV/HHV8-positive DLBCL can also 
disseminate to organs, including the lungs, liver, or gastrointestinal tract [36]. In a rare case, 
lymphoma involvement was confined to the spleen [27,32]. In another rare instance, one HIV-
negative elderly male with a history of MCD developed massive ascites that was 
immunophenotypically consistent with KSHV/HHV8-positive DLBCL [34]. These cases highlight the 
presentation overlap and difficulty distinguishing KSHV/HHV8-positive DLBCL from other HHV8-
positive lesions. Labs may show cytopenias in one or all three cell hematopoietic lineages, especially 
when bone marrow is involved. LDH, in particular, is a useful prognostic factor in all DLBCLs, 
reflecting disease severity, response to treatment, and relapse. Hypercalcemia may also be a 
biomarker for more aggressive disease and/or high-risk features. Metabolic panels may show changes 
in renal or hepatic function, as well as changes in electrolytes. Some of these changes, however, reflect 
treatment effects and/or tumor lysis syndrome [67]. 

Fine needle aspiration and cytology can suggest a diagnosis of KSHV/HHV8-positive DLBCL; 
however, a definitive diagnosis should be made on excisional lymph node biopsy to evaluate 
background MCD and GLPD changes [26,68]. 

Grossly, lymph nodes are firm and fleshy in consistency and demonstrate homogeneous white 
cut surfaces. Hilar obliteration may be appreciated, and necrosis is variable. Extranodal sites may 
show a confluent appearance or discrete nodules. Histologically, lymph node architecture is effaced 
by diffuse or coalescing sheets of large, immature-appearing lymphoid cells [26]. The cells are called 
plasmablasts with classic immunoblastic morphology, showing vesicular and eccentrically placed 
nuclei with one to two prominent nucleoli, and a moderate amount of amphophilic cytoplasm 
[26,36,38]. Occasionally, cells can appear scattered, which may coalesce in small clusters once termed 
microlymphomas. Clonal studies, however, showed that these clusters are usually polyclonal and do 
not necessarily progress to lymphoma, so the term was eliminated. These KSHV/HHV-8 positive 
blasts produce a cytoplastic IgM lambda and rarely kappa. While DLBCL and MCD share the feature 
of lesions with lambda-restricted plasmablasts infected by KSHV/HHV-8, the distinction is in their 
clonality. MCD lesions have polyclonal plasmablasts, while frank lymphoma is a monoclonal process 
[38]. Evidence suggests that DLBCL arises in the same plasmablasts of MCD lesions when DLBCL 
develops in the setting of MCD [33,39]. This is an important distinction between the two neoplasms; 
PEL can arise in the setting of MCD but does not develop directly from these lesions. 
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Figure 3. 

Lymphomatous cells of KSHV/HHV8-positive DLBCL are naïve, non-mutated, pre-germinal 
center B cells [17]; they are positive for LANA, vIL-6, and IRF4/MUM1 [17,26] and negative for 
plasma cell markers, including CD38 and CD138. They show variable staining for B-cell markers like 
CD45 and CD20 but are negative for CD79a [26,32,33]. Molecular studies reveal monoclonal IGH 
rearrangement with a lack of somatic mutations of the IGH variable regions [32], which is shown in 
molecular studies. 

For hematopathologists making this diagnosis, it should be noted that the World Health 
Organization (WHO) describes this entity in Hematolymphoid Tumours (5th ed.) under the category 
of KSHV/HHV-associated B-cell lymphoid proliferations and lymphomas as “KSHV/HHV8-positive 
diffuse large B-cell lymphoma”. International consensus classification (ICC) categorizes this lesion 
similarly under HHV-8–associated lymphoproliferative disorders; however, the diagnosis “HHV-8–
positive diffuse large B-cell lymphoma, NOS” is used [ICC]. 

Similar to PEL/EC-PEL, NCCN recommends R-EPOCH or RCHOP as first-line therapy. 
KSHV/HHV8-positive DLBCL is particularly challenging to treat due to poor response to 
conventional chemotherapy. A retrospective study on 67 KSHV/HHV8-positive DLBCL patients 
found no significant association between chemotherapy use and improved survival outcomes [40]. 

KSHV/HHV8-positive DLBCL is both rare and aggressive. The prognosis is poorest amongst 
HIV-positive individuals in which HDN arises in the setting of MCD [26]. Research has suggested 
that age is the most important predictor of survival in DLBCL patients. A 2023 study found older age 
to be significantly associated with a lower overall survival rate. This same study also showed that 
survival was significantly better in nodal rather than extranodal HDN and that marital status of single 
had worse overall survival [40]. Most recent research in 2024 shows that survivors have an increased 
risk of malignancy within the first year of diagnosis, and the 1-year, 3-year, and 5-year Overall 
survival was 63.6%, 59.7%, and 54.4%, respectively [41]. The WHO reported an overall median 
survival of a few months. 

3.3. KSHV/HHV8-Associated Multicentric Castleman Disease (MCD) 

Castleman disease was initially described in 1956 in asymptomatic patients with lymphoid 
proliferations arising in the mediastinum. Several morphological and clinical variants were 
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subsequently identified [17,33]. Clinically, Castleman disease is divided into unicentric (involving a 
single lymph node) or multicentric (presenting in two or more lymph nodes). The multicentric form 
was described in 1980, and in its early stages, MCD was subcategorized into HIV-positive and HIV-
negative cases. Later research showed that KSHV/HHV-8 status was more significant in classifying 
these lesions [33]. HIV status is still used in subclassifying KSHV/HHV8-associated MCD, which is a 
systemic, polyclonal lymphoproliferative disorder that is driven by KSHV/HHV8 infection [33,34,44]. 
MCD that arises in the absence of KSHV/HHV-8 infection is termed idiopathic multicentric 
Castleman disease (iMCD) and generally has a less aggressive clinical course than KSHV/HHV8-
associated MCD [32]. 

The majority of KSHV/HHV8+MCD cases occur in HIV-positive patients with low CD4+ T-cell 
counts, predominantly in men (M:F; 8:1) and with a median age of 40 – 45 years. In HIV-negative 
individuals, patients tend to be older, with a median age of 65 years, and with a lower male-to-female 
ratio (2.4:1) [43]. 

Patients present with fever and other constitutional symptoms, including fatigue, weight loss, 
and myalgias. MCD is a relapsing-remitting disease, and symptoms often come and go in “flares.” 
The flares correlate with proinflammatory hypercytokinaemia and viral load [43]. 

The most common clinical manifestation in MCD is generalized lymphadenopathy, frequently 
involving the axillary, abdominal, pelvic, mediastinal, and cervical nodes, although any lymph nodes 
can be involved, and lymphadenopathy is often diffuse. Lymphadenopathy is often accompanied by 
hepatosplenomegaly and rarely involves bone marrow [33,42–44]. Other symptoms documented 
include effusions, edema, pulmonary and/or gastrointestinal symptoms, autoimmune hemolytic 
anemia, or hemophagocytic lymphohistiocytosis (HLH) [43,44]. Lab findings are often significant for 
polyclonal hypergammaglobulinemia, hypoalbuminemia, elevated C-reactive protein, 
thrombocytopenia, and anemia [17,32,33,43,44]. The most notable lab finding is high serum levels of 
IL-6. This cytokine, as well as IL-10 and vIL-6, contribute to the systemic inflammatory symptoms 
experienced in this condition. 

The majority of patients also have a diagnosis of Kaposi sarcoma (KS), and a smaller percentage 
of patients have concurrent or will have a subsequent diagnosis of lymphoma [43,44]. 

Core biopsies are inadequate for diagnosing MCD, and so an excisional lymph node biopsy is 
preferred. Grossly, lymph nodes are enlarged and show a range of features, from pinkish-gray and 
well-encapsulated [48], gray-white with ill-defined borders and cut surfaces with a multinodular 
appearance [45], to diffuse nodularity with prominent vasculature [47]. Calcification may also be 
variable [49]. 

Microscopically, lymph nodes show lymphocyte-depleted germinal centers, vascular 
proliferation, and plasmacytosis [32]. The lesions are caused by the same elevated cytokines and 
growth factors that cause systemic inflammatory symptoms. [33]. 

All forms of Castleman disease can present morphologically as hyaline-vascular, plasma cell, or 
mixed-pattern variants [50]; however, MCD tends to be a plasma cell/plasmacytic variant or mixed-
pattern [32,43,51]. KSHV/HHV8-associated MCD, in particular, demonstrates plasmacytic histology 
with plasmablastic features. 
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Figure 4. 

Follicles can be small with regressed germinal centers [32] and hypocellular in appearance [50]. 
There is marked vascular proliferation [27,33], usually with some degree of hyalinization [32,33]. 
Plasmacytosis in the interfollicular zones is marked [27], with some histology showing sheets of 
polytypic plasma [33]. These plasma cells are CD138 positive [43]. Plasmablasts are seen primarily in 
mantle zones but can also be seen in perifollicular and interfollicular zones [33,43]. Plasmablasts are 
B-cells with plasmacytic differentiation [32], range from medium to large [33,43], and show vesicular 
chromatin with prominent nucleoli. Although these cells produce a monotypic IgM that is lambda-
restricted [27,38], these immature cells are polyclonal, according to molecular studies [38,43]. 
Plasmablasts are HHV8 infected, as evidenced by the presence of LANA staining on 
immunohistochemistry. These cells are also positive for OCT2 [46], BLIMP1, IRF4 (MUM1) and 
negative for CD 20 and CD138 [43,46]. Some sources show that CD20 and CD79a staining is variable 
in up to 50% of cases [33,52]. Sources showed mixed reporting on PAX5 staining [17,32,33]. Rarely, 
plasmablasts are co-infected with EBV, and are EBER positive [32]. 

While ICC describes all HHV-8–associated lymphoproliferative disorders together, including 
“HHV-8–associated multicentric Castleman disease”, WHO categorizes “KSHV/HHV8-associated 
multicentric Castleman disease” under Tumour-like lesions with B-cell predominance. 

In the most recent iteration of the National Comprehensive Cancer Network (NCCN) guidelines, 
there is guidance for the treatment of all forms of Castleman disease, including “HHV8-positive 
MCD.” Rituximab is first-line therapy of KSHV/HHV8-associated MCD and effectively depletes the 
reservoir of HHV8-infected B-cells, reducing cytokine levels and the systemic inflammatory response 
in MCD flares. Even in relapse, rituximab improves survival and makes KSHV/HHV8-associated 
MCD a more manageable lymphoproliferative disorder [55]. Per NCCN guidelines, rituximab may 
be combined with prednisone and or liposomal doxorubicin, which causes reductions in 
lymphadenopathy and viral load [56]. Other treatments include antivirals, IL-6 inhibitors [57], and 
chemotherapy, depending on the severity of the disease [NCCN]. Second-line therapy and 
subsequent therapy for relapsed/refractory or progressive disease are also available [NCCN]. 
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However, no gold standard therapy has been established [56]. Castleman Disease Collaborative 
Network (CDCN) offers an algorithm that takes into consideration KS status and includes 
recommendations for specific treatments, numbers of cycles and timelines, as well as surveillance 
[62]. 

KSHV/HHV8-associated MCD has an increased risk of developing lymphoma as well as other 
KSHV/HHV8-related disease [43]. In the past, the prognosis was poor, with an overall survival rate 
equal to or less than 2 years [43]. With the introduction of rituximab and antiretroviral therapy, the 
overall survival rate at 5 years has increased to 90-92% [43,53,54]. 

3.4. Germinotropic Lymphoproliferative Disorder (GLPD) 

Germinotropic lymphoproliferative disorder, first described in 2002 [12], is one of two entities 
resulting from co-infection by KSHV/HHV8 and Epstein-Barr Virus (EBV). The role of EBV in this 
lesion is unclear, so it is suggested that KSHV/HHV8 and vIL-6 must be primary drivers [11]. 

GLPD is rare and tends to affect the elderly (median age: 60 years, range: 20–86 years), although 
it can be seen at any age and has a slight male predominance [11]. HIV status is variable, although 
the majority of cases are in HIV-negative individuals [13]. It is unclear from the literature whether or 
not there is an increased incidence of GLPD in endemic regions of KSHV/HHV8, however a number 
of cases from these areas have been described. 

GLPD is typically indolent. The most common clinical presentation is lymphadenopathy. This 
can involve one or multiple lymph nodes, often seen as enhancing nodes on computed tomography 
(CT) or as fluorodeoxyglucose (FDG) avid nodes on positron emission tomography (PET). Other 
reported findings included B-type symptoms (weight loss, night sweats, fevers), effusions, leg 
swelling, paresthesias, abdominal pain, autoimmune hemolytic anemia, and splenomegaly. No lab 
abnormalities were specifically reported. The majority of patients, however, are healthy and 
asymptomatic [13]. 

On excisional biopsy, lymph nodes are enlarged, ranging from 1.5 - 26 cm [11,13]. Grossly, the 
nodes are white, with cut surfaces showing focal nodularity [13]. Microscopically, there are often 
aggregates of plasmablasts replacing germinal centers, and in some cases, germinal centers are 
completely replaced by plasmablasts. These large, atypical cells are polyclonal to oligoclonal and are 
coinfected with KSHV/HHV8 and EBV [11]. Occasionally, there can be scattered plasmablasts in 
mantle zones, sinuses, and interfollicular areas [11,13]. The background can share features with 
KSHV/HHV8-associated MCD, including marked plasmacytosis [11,32] with atrophic and hyalinized 
follicles and vascular proliferation [11,13]. Lesional cells are positive for EBER, HHV8/LANA, vIL-6, 
MUM1/IRF4, PDL1 and show monotypic light chain restriction [path outlines, seer, 58,32]. Other 
plasma cell markers like CD38 and CD138 are variable [32]. T-cell markers may occasionally be 
positive. The cells are usually negative for B-cell markers, including CD20, CD79a, PAX5, BCL6, 
CD10, and CD30 [32]. The proliferation index is usually high [11]. Given the possible overlap with 
KSHV/HHV8 MCD, it should be noted that plasmablastic cells in MCD are not (or rarely) EBV 
positive and are almost always lambda restricted. 
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Figure 5. 

While NCCN offers guidance on the treatment of other KSHV/HHV8-associated lesions 
described in this review, in its current iteration, there is no guidance for the treatment of GLPD. In 
general, there is no standard care for these lesions. 

Available data suggests that there are a variety of treatments to which GLPD often responds 
well, including chemotherapy, surgical excision, and radiotherapy [63]. Cases report that some 
patients on CHOP or DA-EPOCH-based therapy achieved remission [64]. In fewer cases, patients 
underwent surgical excision, with some undergoing subsequent radiotherapy. The reported 
remission rate in these cases was 100% [66]. It is thought that overall, GLPD is indolent in nature and 
can be observed, but has the risk of transforming into aggressive lymphoma [63]. 

An interesting potential therapeutic role of PD1/PD-L1 immunotherapy has been suggested by 
Ronaghy et al. due to the PD-L1 expression found in their case but this still requires additional 
research [13] 

The prognosis of GLPD is generally excellent. Most patients have little to no symptoms and do 
not require treatment. Those with stable disease or disease progression respond well to radiation or 
chemotherapy, with or without rituximab, with reported survival times of up to 15 years [11,65]. 

4. Conclusions 

KSHV/HHV8 is a virus that infects B-cells resulting in lymphomas (PEL/EC-PEL and DLBCL), 
and lymphoproliferative disorders (MCD and GLPD) that can transform into aggressive lymphoma. 
B-cell invasion occurs via cell adhesion molecules, and once inside the cell, viral gene products 
control the cell cycle, evade apoptosis and induce oncogenesis to promote viral proliferation and 
infection. While infection can occur in endemic regions and in immunocompetent patients, most 
patients with these lesions are immunocompromised, and so these lesions often portend a poor 
prognosis. While new treatments are becoming available, and overall survival times are improving, 
with the exception of KSHV/HHV8-associated GLPD, life expectancy is still short ranging from a few 
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months to a few years. This review provides a collection of the most up-to-date information on 
KSHV/HHV8-associated lymphoid disorders, from viral infection to treatment and prognosis. 
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