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Background: The role of Kaposi sarcoma-associated herpesvirus in the development of malignant lymphomas in
patients negative for the human immunodeficiency virus
(HIV) has not been established.
Objective: To examine the possible role of Kaposi sarcoma-associated herpesvirus in a case of body cavitybased malignant lymphoma t h a t occurred in an HIVnegative patient w h o had previously had Kaposi sarcoma.
Design: Case study.
Setting: Academic medical center.
Patient: A 94-year-old man w i t h lymphomatous ascites.
Measurements: Polymerase chain reaction (PCR) and
Southern blot DNA analysis.
Results: The body cavity-based lymphoma cells were
positive for Kaposi sarcoma-associated herpesvirus by PCR
and were negative for other herpesviruses, including
Epstein-Barr virus, cytomegalovirus, and human herpesviruses 6 and 7. Southern blot analysis of lymphoma DNA
showed high levels of Kaposi sarcoma-associated herpesvirus (>40 t o 80 genomes/cell). Clonal rearrangement of
the immunoglobulin JH and JK genes was present, confirming the presence of a clonal B-cell proliferation.
Conclusions: Kaposi sarcoma-associated herpesvirus
may be involved in the development of malignant lymphoma after Kaposi sarcoma in HIV-negative patients. This
type of lymphoma, in contrast t o body cavity-based lymphoma related t o the acquired immunodeficiency syndrome, may have an indolent clinical course.

K

aposi sarcoma-associated herpesvirus is a newly
identified herpesvirus found in almost all cases
of Kaposi sarcoma that are associated with the acquired immunodeficiency syndrome (AIDS). It is
also found in classic Kaposi sarcoma, post-transplantation Kaposi sarcoma, and Kaposi sarcoma
that occurs in areas endemic for the disease (1-8).
Kaposi sarcoma-associated herpesvirus has also
been found in a small subset of AIDS-related lymphomas that are positive for the Epstein-Barr virus
(EBV); these lymphomas are called "body cavitybased lymphomas" because they predominantly
manifest as malignant effusions (9). Recently, a
body cavity-based lymphoma containing Kaposi
sarcoma-associated herpesvirus was reported in a
patient who was negative for the human immunodeficiency virus (HIV) and had no history of Kaposi
sarcoma (10).
We describe an elderly, HIV-negative patient
with a history of classic Kaposi sarcoma who developed a body cavity-based lymphoma that was
shown to contain Kaposi sarcoma-associated herpesvirus. In contrast to what is usually seen with
AIDS-related body cavity-based lymphomas, EBV
infection was absent. Epidemiologic studies have
suggested that Kaposi sarcoma is associated with
the development of secondary lymphoproliferative
disorders (11, 12). The case we describe supports
the premise that Kaposi sarcoma-associated herpesvirus has a role in the oncogenic transformation of
EBV-negative lymphoid neoplasms. Further, the development of a malignant lymphoma positive for
Kaposi sarcoma-associated herpesvirus in an HIVnegative patient suggests that this herpesvirus has
an etiologic role in the development of secondary
neoplasms in association with Kaposi sarcoma.

Case Report

Ann Intern Med. 1996;125:822-825.
From Mount Sinai School of Medicine and Columbia University College
of Physicians and Surgeons, New York, New York. For current author
addresses, see end of text.

822

A 94-year-old man was admitted to the Mount
Sinai Hospital, New York, New York, for management of massive ascites. The patient's medical history included resection of a stage II adenocarcinoma of the colon in 1981. Kaposi sarcoma of the
right foot had been diagnosed in 1988 and treated
with surgical excision. The patient denied having
any risk factors for HIV infection, and he had not
received any transfusions; the results of serum en-
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zyme-linked immunosorbent assay (ELISA) for antibodies to HIV were negative. The Kaposi sarcoma
did not recur. In 1989, the patient presented with
pericardial tamponade. The results of pericardiocentesis were not diagnostic. A large left pleural
effusion developed, and thoracentesis yielded bloody
fluid that contained malignant lymphoma cells. Immunophenotypic studies done by flow cytometry
showed a monoclonal B-cell phenotype (CD19-positive, CD20-positive, K light chain). Computed tomography of the chest, abdomen, and pelvis showed
no lymphadenopathy or masses, and the effusion
was drained.
The patient did well without receiving specific
therapy until 1992, when the left pleural effusion
recurred and responded to pleural drainage. Ten
days before the patient's final hospitalization in
1995, abdominal distention was noted and examination showed massive ascites. Ultrasonography and
computed tomography of the abdomen confirmed
the presence of massive ascites without intra-abdominal lymphadenopathy or masses. Chest radiography
showed a small left pleural effusion. Abdominal
paracentesis was done on admission to the hospital
and yielded more than 1 L of fluid that contained
malignant lymphoma cells (Figure 1). Fever and
abdominal tenderness developed, exploratory laparotomy was done, and an ileal perforation was repaired. The patient's postoperative course was characterized by recurrent fever, intra-abdominal abscess,
respiratory failure, and seizures. Peripheral blood
T-cell subsets showed marked decreases in the ratio
of CD4 cells to CD8 cells (0.1) and in the absolute
CD4 cell count (60 cells/mm3). The results of serum
ELISA for antibodies to HIV and of polymerase
chain reaction (PCR) for HIV RNA were negative.
The patient died on the 70th day of hospitalization.
Autopsy showed scattered foci of malignant lymphoma
that involved the pleura, pericardium, and peritoneum.
No recurrent Kaposi sarcoma was found.

Figure 1 . Cytospin preparation of ascitic fluid cells treated with
Papanicolaou stain. Large lymphoma cells with pleomorphic nuclei and
prominent nucleoli (original magnification, X400).

Becton-Dickinson (Mountain View, California) (anticytokeratin [CAM 5.2]).
We did PCR amplifications on genomic DNA
extracted from ascitic cells. To detect Kaposi sarcomaassociated herpesvirus, we used the primer set for
KS330233, as described by Chang and colleagues
(1). The primers for EBV targeted the IR-1 (15)
and EBER gene loci (16). Primers and PCR conditions for cytomegalovirus and human herpesviruses
6 and 7 are described elsewhere (17, 18).
Kaposi sarcoma-associated herpesvirus analysis
was done by Southern blot hybridization using the
KS631Bam probe (1) on BamHl digests. Immunoglobulin gene rearrangement analysis was done using JH and JK probes on Hindlll and EcoRI digests. The genomic organization of c-myc was
investigated using an exon 3 probe (19).

Methods

Results

Cells from ascitic fluid were pelleted by centrifugation and stored frozen at -80 °C. Genomic
DNA from cryopreserved cells was obtained by digestion with proteinase K, extraction with phenolchloroform, and precipitation with ethanol (13).
Immunophenotypic studies were done on deparaffinized sections of pelleted ascitic fluid and on
autopsy tissue by using the avidin-biotin immunoperoxidase technique (14). The antibodies used
were obtained from DAKO (Carpinteria, California) (CD45 [LCA], CD20 [L26], epithelial membrane antigen, HLA-DR, CD68 [KP-1], CD30 [Kill, CD45RO [UCHL1], K and A light chains) and

The lymphoma cells in the ascitic fluid cell block
and in the autopsy tissue showed a "null cell" immunophenotype with loss of B-cell antigens (CD45
focally positive, CD20-negative, CD45RO-negative,
CD30-negative, HLA-DR-negative, CD68-negative,
epithelial membrane antigen-positive, cytokeratin-negative, K and A immunoglobulin light chain-negative).
The cells from the ascitic fluid were positive for
Kaposi sarcoma-associated herpesvirus by PCR.
They were negative for several other herpesviruses
for which we tested, including EBV, cytomegalovirus, and human herpesviruses 6 and 7.
High numbers of copies of Kaposi sarcoma-
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associated herpesvirus DNA sequences were
present in the ascitic fluid cells (as determined by
Southern blot hybridization) when compared with
similar amounts of DNA from the BC-1 cell line,
which has approximately 40 to 80 copies of viral
genome per cell (Figure 2). The presence of cmyc rearrangement was tested using a probe representative of c-myc exon 3 that is known, on
Hindlll and EcoRl digestion, to detect most cmyc rearrangements in AIDS-related nonHodgkin lymphoma (19). No abnormally migrating band indicative of c-myc rearrangement was
seen. Despite the lack of surface lineage markers
on the ascitic fluid cells, analysis of the JH and
JK loci with Hindlll and EcoRl confirmed the
presence of a clonal rearrangement showing that the
malignant cells were clonal and of B-cell lineage.
Discussion

Kaposi sarcoma-associated herpesvirus DNA sequences were first detected in patients with Kaposi

Figure 2. Southern blot of Kaposi sarcoma-associated herpesvirus
in malignant ascitic cells. Genomic DNA samples were digested with
BamYW and subjected to Southern blot hybridization with the KS631Bam
probe. Lane 1 shows ascitic cells from the patient. The BC-1 cell line was
used as a positive control (lane 2); P3HR1, a B-cell line positive for EpsteinBarr virus and negative for Kaposi sarcoma-associated herpesvirus, was used
as a negative control (lane 3). In the ascitic cells and in the BC-1 cell line, a
strong band migrating at 631 base pairs (bp) is shown.
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sarcoma and AIDS (1). They have subsequently
been identified in cases of Kaposi sarcoma not associated with HIV infection (2-8) and in some lymphoproliferative disorders, including AIDS-related
body cavity-based lymphoma (9), multicentric Castleman disease in persons with and without HIV infection (20), and a recent case of body cavity-based
lymphoma not associated with HIV infection (10).
We describe an HIV-negative patient with a history
of classic Kaposi sarcoma who presented with a
body cavity-based lymphoma, the cells of which
contained many copies of Kaposi sarcoma-associated herpesvirus, as determined by Southern blot
hybridization.
Body cavity-based lymphoma is a distinct subtype of non-Hodgkin lymphoma that occurs predominantly in association with HIV infection and
has distinctive clinical, immunophenotypic, and molecular genetic features (9). Body cavity-based lymphoma presents predominantly as malignant effusions
("liquid lymphomas") in the pleural, pericardial, and
peritoneal cavities without significant mass or
lymphadenopathy. Most body cavity-based lymphomas do not express surface B-cell antigens, but Bcell lineage is indicated by the presence of clonal
immunoglobulin gene rearrangement (9). For our
patient, B-cell surface antigens were detected by
flow cytometry on cells from the pleural effusion in
1989, but they were not detected by immunohistochemical tests on cells from ascitic fluid. B-cell lineage of the ascitic fluid cells was confirmed by the
presence of clonal rearrangement of the immunoglobulin heavy- and light-chain genes.
Our patient was HIV-negative on two serum
ELISAs and one PCR analysis. He had no identifiable risk factors for HIV infection. The cause of his
CD4 lymphopenia has not been established; his lymphocytes were studied only in the period after his
bowel perforation, when the confounding factors of
sepsis and stress were present. The indolent clinical
course of the lymphoma and the prolonged response to drainage of the effusions without other
specific therapy also distinguishes our patient's lymphoma from that typically seen in patients with
AIDS (9).
The presence of Kaposi sarcoma-associated herpesvirus in body cavity-based lymphoma suggests a
possible pathogenic role for the virus in the development of this neoplasm (9). Kaposi sarcoma-associated herpesvirus shows sequence homology to
EBV and herpesvirus samiri, both of which can
transform lymphocytes; infection with both of these
viruses has also been associated with the development of malignant lymphoma. Kaposi sarcoma-associated herpesvirus in AIDS-related body cavity-based
lymphomas has invariably been associated with the
presence of EBV (9), which suggests that co-infection
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with these two viruses has a pathogenic role. In our
patient and in the only previously reported case of
body cavity-based lymphoma in an HIV-negative
patient (10), EBV was not detected; this suggests
that Kaposi sarcoma-associated herpesvirus alone
may be lymphomagenic.
Kaposi sarcoma, both classic and AIDS-related,
is associated with an increased incidence of secondary neoplasms, particularly such lymphoproliferative
disorders as malignant lymphoma and multicentric
Castleman disease (11, 12). The detection of Kaposi
sarcoma-associated herpesvirus in our patient, who
had body cavity-based lymphoma after having Kaposi sarcoma, and in patients with multicentric
Castleman disease (20) suggests that Kaposi sarcoma-associated herpesvirus has an etiologic role in
the development of Kaposi sarcoma-associated lymphoproliferative disorders.
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