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Abstract: Background: Human herpesvirus 8 (HHV8)-positive plasmablastic lymphoma is a disease which corre-
lates with acquired immunodeficiency syndrome (AIDS). Little is known about the pathogenesis of the disease due 
to its rarity. We report an autopsy case about AIDS related HHV-8-positive plasmablastic lymphoma and presents 
an examination about HHV8 related proteins for the disease by using immunohistochemical techniques. Case pre-
sentation: Two kinds of tumors complicated the male AIDS patient: one was HHV-8-positive plasmablastic lym-
phoma and the other was Kaposi’s sarcoma (KS). Immunohistochemically, the lymphoma cells were positive for 
HHV8-associated lytic early proteins as well as HHV8 latency-associated nuclear antigen 1 (LANA-1), and, on the 
other hand, the lymphoma cells were negative for lytic immediately early proteins. KS was positive for only LANA-1. 
Conclusion: These findings indicate that the lymphoma cells acquired an ability to proliferate without de novo HHV8 
replication. Moreover, the onset mechanisms of HHV-8-positive plasmablastic lymphoma may be different from 
those of KS.
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Introduction

Infection with human herpesvirus 8 (HHV-8), 
also known as Kaposi’s sarcoma-associated 
herpesvirus, can lead to the development of 
Kaposi’s sarcoma (KS), primary effusion lym-
phoma (PEL), or multicentric Castleman’s dis-
ease (MCD). KS frequently occurs in HIV-
infected men who have sex with men, whereas 
the occurrence of PEL and MCD in HIV-1 infect-
ed individuals is relatively rare [1]. MCD is a 
lymphoproliferative disorder of unknown etiol-
ogy that presents with systematic lymphade-
nopathy and splenomegaly. Typical laboratory 
abnormalities observed in MCD include ane-
mia, thrombocytosis or thrombocytopenia, ele-
vated inflammatory markers, and high levels of 
interleukin 6 (IL-6) expression. HHV-8 is com-
monly associated with MCD in patients with 
acquired immunodeficiency syndrome (AIDS) 
[2]. Although MCD is recognized as a non-neo-

plastic disease, HHV-8-positive plasmablasts 
localize in the mantle zone of B-cell follicles [3]. 
Monoclonal expansions of the HHV-8-positive 
plasmablasts are referred to as microlympho-
mas. The extranodal and/or massive expansion 
by HHV-8-positive plasmablasts is defined as 
HHV-8-positive plasmablastic lymphoma and is 
classified by the World Health Organization as 
“large B-cell lymphoma (LBL) arising in HHV-8-
associated multicentric Castleman’s disease” 
[4]. HHV-8-positive plasmablastic lymphoma is 
distinguished from plasmablastic lymphoma 
which usually occurs in oral cavity of AIDS 
patients and is not associated with HHV-8 
infection. 

The HHV-8 genome encodes more than 80 viral 
genes/proteins. Like other types of herpes 
viruses, HHV-8 genes are classified as latent 
genes or lytic genes, which include immediate-
early, early, and late genes [5]. Latency-
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associated nuclear antigen 1 (LANA-1) is 
always expressed in HHV-8-infected cells. 
Among the lytic viral proteins, the replication 
and transcription activator protein (RTA) encod-
ed by the open reading frame 50 genes 
(ORF50) of HHV-8 serves a critical role in 
switching from latency to the lytic phase, and 
the K8 protein is a transactivator of other lytic 
proteins. Early proteins such as ORF59 and 

viral interleukin 6 (vIL-6) are 
expressed after the immedi-
ate-early proteins [6, 7]. 
Immunohistochemical studies 
have demonstrated that HHV-
8-encoded lytic proteins such 
as RTA, K8, ORF59, and vIL-6 
are expressed in plasma-
blasts in MCD lesions, while 
KS cells predominantly 
express LANA-1, but rarely 
express lytic proteins [8]. 
Differences in expression pat-
terns of HHV-8-encoded pro-
teins suggest they serve dif-
ferent roles in KS and MCD. 
However, the expression pro-
files of HHV-8-encoded pro-
teins are unknown in LBL  
arising in HHV-8 MCD or  
HHV-8-positive plasmablastic 
lymphoma.

Herein, we report expression 
patterns of HHV-8-encoded 
proteins in lymphoma cells 
from an autopsy case with 
AIDS-related HHV-8-positive 
plasmablastic lymphoma, as 
determined by immunohisto-
chemical techniques. 

Clinical summary

A 46-year-old homosexual 
man presented with an exan-
thema in his thigh. Pathological 
examination revealed that the 
patient had KS, prompting us 
to determine his HIV/AIDS sta-
tus. Following diagnosis with 
AIDS, antiretroviral therapy 
was initiated, as was antican-
cer therapy including liposo-
mal doxorubicin for treating 
KS. Two years after being diag-

Figure 1. (A) Microscopic morphology of a ureter tumor, following hematoxy-
lin and eosin (HE) staining. 400× magnification. (B) HHV-8 LANA-1 detec-
tion in tumor cells with punctate staining. 400× magnification. (C, D) A small 
number of ORF59 (C) and vIL-6 (D) positive tumor cells are observed. 400× 
magnification. (E) Histology of a lymphoma cell embolism in the pleural lym-
phatic vessels with double immunohistostaining using antibodies against 
HHV-8 LANA-1 (arrow) or D2-40 (arrowhead). 400× magnification. (F) Histolo-
gy of the Kaposi’s sarcoma (KS) in the ureter (HE stain). 100× magnification. 
(G) Detection of HHV-8 LANA-1 expression in KS cells. 400× magnification.

nosed with AIDS, he was admitted to our hospi-
tal with high fever and splenomegaly. Laboratory 
analyses revealed an elevated C-reactive pro-
tein level (11.3 mg/dL), thrombocytopenia (4.4 
× 104 platelets/mL), and increased HHV-8 copy 
number in the peripheral blood (2.9 × 104 
HHV-8 copies/106 white blood cells). Although 
no histological examination was performed, 
MCD was strongly suspected, and treatment 
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ing the detailed expression patterns of HHV-8 
proteins in HHV-8-positive plasmablastic lym-
phoma. RTA and K8 expression are necessary 
and sufficient for viral replication in HHV-8-
infected cells [10], suggesting that the prolifer-
ation of lymphoma cells occurred without de 
novo HHV-8 replication. This possibility is sup-
ported by the observation that the growth and 
infiltration of lymphoma cells had progressed, 
while the HHV-8 copy number in peripheral 
blood markedly decreased.

In this patient, MCD lesions could not be proved 
histologically during his lifetime or at the time 
of autopsy. A high copy number of HHV-8 in the 
peripheral blood is a useful marker for MCD 
activity, and liposomal doxorubicin used to 
treat KS not only reduces HHV-8 copy numbers 
but is also effective in treating MCD [8, 11, 12]. 
The occurrence of HHV-8-positive plasmablas-
tic lymphomas and a high copy number of 
HHV-8 in the peripheral blood strongly suggest 
that MCD lesions were present before the onset 
of HHV-8-positive plasmablastic lymphoma. 
Unlike KS, HHV-8-infected cells in mantle zones 
of follicles in MCD lesions express lytic pro-
teins, indicating that de novo replication of 
HHV-8 is associated with the pathogenesis of 
MCD [9]. Clinical studies have showed that anti-
herpes virus treatment with valganciclovir is 
effective for improving MCD [12]. However, the 
present case demonstrated that HHV-8 replica-
tion did not occur in HHV-8-positive plasma-
blastic lymphoma, although the lymphoma is 
thought to arise from HHV-8-positive plasma-
blasts in MCD lesions. Thus, this case suggests 
that HHV-8-positive plasmablastic lymphoma 
cells underwent additional transformations 
from HHV-8-positive plasmablasts, resulting in 
increased proliferation without de novo HHV-8 
replication.

Consequently, this case suggests that HHV-8-
positive plasmablastic lymphoma cells show 
different HHV-8 protein expression patterns 
compared to HHV-8-positive plasmablasts in 
MCD lesions. High copy numbers of HHV-8 in 
peripheral blood samples can be a diagnostic 
marker of MCD, but not for HHV-8-positive plas-
mablastic lymphoma. Reduction in HHV-8 cop-
ies in peripheral blood may reflect improvement 
in MCD; however, attention should be given to 
the onset of HHV-8-positive plasmablastic lym-
phoma after the reduction in HHV-8 copies in 
the peripheral blood of patients with MCD. 
Because the prognosis of HHV-8-associated 

with liposomal doxorubicin and valganciclovir 
was initiated. Although the HHV-8 copy number 
in peripheral blood decreased markedly, he 
developed progressive dyspnea and chylotho-
rax and died 3 years following the diagnosis of 
AIDS.

Pathological findings

The autopsy revealed tumors of 1 cm in diam-
eter in both the ureters. Histologically, the 
tumor was characterized by the infiltration of 
plasmablast-like large cells with irregularly 
shaped nuclei and abundant cytoplasm (Figure 
1A). Immunohistochemical staining showed 
that the tumor cells were positive for CD45 (leu-
kocyte common antigen) and CD138, but nega-
tive for CD3, CD4, CD8, CD20, and CD79a. 
Moreover, almost all tumor cells were positive 
for HHV-8 LANA-1 (Figure 1B), cytoplasmic-IgM, 
and the immunoglobulin lambda light chain. 
The Epstein-Barr virus was not detected in the 
tumor cells by in situ hybridization. On the basis 
of these findings, the tumor was diagnosed as 
an HHV-8-positive plasmablastic lymphoma [4]. 
Immunohistochemistry performed using anti-
bodies specific for HHV-8-encoded proteins [9] 
revealed that 3-10% of the lymphoma cells 
were positive for two early proteins of HHV-8, 
namely, ORF59 (Figure 1C) and vIL-6 (Figure 
1D), whereas the RTA and K8 proteins were not 
expressed in the lymphoma cells. In addition to 
the ureters, lymphoma cells were observed in 
the lung, heart, bone marrow, urinary bladder, 
mesenterium, and skin. In the lung, there were 
many lymphoma cell embolisms in pleural lym-
phatic vessels; these were suspected to cause 
severe chylothorax and dyspnea (Figure 1E).

KS lesions remained in the thigh and were also 
observed in the ureters adjacent to the lympho-
ma lesion (Figure 1F). Although LANA-1 was 
detected in the KS cells (Figure 1G), the other 
HHV-8-associated proteins, including RTA, 
ORF59, vIL-6, and K8 were not detected. The 
spleen showed marked atrophy and no MCD 
lesions were observed in the spleen or lymph 
nodes at the time of the autopsy.

Discussion

In the present study, we demonstrated expres-
sion patterns of HHV-8-encoded proteins in a 
case of HHV-8-positive plasmablastic lympho-
ma. In this case, the lymphoma cells partially 
expressed ORF59 and vIL-6, but not RTA or K8. 
To our knowledge, this is the first report describ-
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lymphomas is very poor, the accumulation of 
clinical data and the elucidation of mechanisms 
underlying the development of lymphomas are 
expected to greatly benefit the establishment 
of effective treatment.
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