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Introduction

Primary effusion lymphoma (PEL) is a rare type of
non-Hodgkin lymphoma that mainly occurs in immu-
nodeficient patients and is associated with infection by
human herpes virus-8 (HHV-8). It develops in serous
cavities, causing lymphomatous effusions in the absence
of lymphadenopathy or organomegaly."? Previous studies
suggested that PEL occurs almost exclusively in HIV-
infected patients. It was first described in association with
Kaposi sarcoma.’” Subsequently, the authors of several
studies demonstrated that PEL develops in non-AIDS
patients with HHV-8 infection, suggesting that HHV-8
infection plays a key role in PEL.?

We report a rare case of HHV-8—positive PEL in an
elderly, HIV-negative woman who presented with pleural
effusion and was in clinical remission after intracavitary
cidofovir. We also review the few recent reports of non-

AIDS-related HHV-8—positive PEL.
Case Report

A 73-year-old, Mediterranean woman was hospitalized
in December 2007 for dyspnea and thrombopenia. Her
medical history included stage 1 breast cancer (1993),
which had been treated with surgery, radiation, and hor-
monotherapy (5 years of tamoxifen); diabetes; and sys-
temic hypertension. The patient’s performance status was
3. Physical examination revealed right axillary lymphade-
nopathy, and breath sounds were bilateral but reduced.
Chest X-ray and a chest computed tomography (CT) scan
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showed bilateral pleural effusions and right axillary lymph
nodes; a CT scan of the abdomen revealed retroperitoneal
lymph nodes with diameters of less than 3 cm, and sple-
nomegaly (14 cm). The hemogram showed normocytic
anemia (hemoglobin, 9.3 g/dL; platelets, 40 x 10°/L; and
leukocytes, 5.5 % 10°/L, with 42% lymphocytes). Biochem-
istry showed elevated C-reactive protein (8 mg/L), hypo-
albuminemia (21 g/L), and normal lactate dehydrogenase
(319 U/L). Other biochemical data, including renal
function, serum alanine aminotransferase, and bili-
rubin level were within normal limits. Serologic tests
showed that hepatitis B virus (HBV) surface antigen,
hepatitis C virus (HCV) antibody, and HIV antibody
were all negative, but there was evidence of past infec-
tions by HHV-8 with immunoglobulin antibodies at
1,280 IU (N<160). Lymph axillary node biopsy only
revealed reactive changes. Bone marrow biopsy was
normal. The patient underwent pleurocentesis that pro-
duced 2,600 cm?® of fluid containing 43 g/L of protein.
Cytologic analysis of the pleural effusion revealed large
lymphoid cells with immature nuclei and a basophilic
cytoplasm (Figure 1). Immunophenotyping (Figure 2)
showed that the neoplastic cells were positive for leuko-
cyte common antigens CD45, human leukocyte antigen
(HLA)-DR-positive (85%), CD38-positive (75%), CD
138-positive (33%), and CD30-positive (20%), as well as
the absence of B-cell and T-cell markers. The polymerase
chain reaction for HHV-8 was positive in blood and pleu-
ral fluid. PEL was diagnosed.

The patient was treated with 2 cycles of a full-dose
CHOP regimen (750 mg/m?cyclophosphamide, 50 mg/m?
doxorubicin, and 1.4 mg/m? vincristine on day 1, and
100 mg prednisone on days 1-5), resulting in normali-
zation of the blood count but no improvement of the
pleural effusion monitored with standard chest X-ray.
Three months after the last cycle of CHOD, the patient
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Figure 1. Pleural fluid. Panel A: (May-Grunwald-Giemsa stained, x 400) large lymphoid cell with basophilic cytoplasm,
irregular nuclei, and prominent nucleoli. Panel B: (May-Grunwald-Giemsa stained, x 1,350), 3 noncohesive large

immunoblastic or anaplastic cells, many with an abundant deeply basophilic cytoplasm and with several prominent nucleoli

among the small lymphocytes in the background.

was treated with intrapleural cidoflovir on the assump-
tion that antiviral therapy directed against HHV-8 would
eliminate PEL symptoms. Intrapleural cidofovir was
administered into the right pleural space. Three weekly
injections were given: the initial dose was 3 mg/kg and
the 2 subsequent doses were 5 mg/kg each. There was
no adverse reaction. The patient’s performance status
improved from 3 to 0, with total clearance of the pleural
fluid as confirmed by the CT scan performed 3 months
after the last injection (Figure 1). The patient has now
been monitored for 18 months and remains in complete
remission.

Discussion

PEL was first described in 1989 by Knowles and colleagues,*
and since then much has been learned about its unique
pathogenesis, and more precisely the role of HHV-8.

In 1995, Cesarman and associates’ reported the
presence of HHV-8 in AIDS-related body cavity—based
lymphoma (BCBL). The term PEL was then suggested for
AIDS-related and non-AIDS-related BCBLs, which are
characterized by effusions in body cavities without lym-
phadenopathy, tumor masses, or bone marrow involve-
ment, and typically are associated with HHV-8.51

HIV-seronegative patients with PEL might have an
underlying immunodeficiency due to advanced age or
associated conditions such as cirrhosis, cancer, or previous
transplantation,® or due to birth in areas with a high prev-
alence of HHV-8 infection, such as the Mediterranean
region.'"? HHV-8 is therefore thought to play a major

role in the pathogenesis of PEL. Patients with PEL are
also frequently infected with Epstein-Barr virus (EBV),
another type of HHV.!13

HHV-8 is a member of the gamma herpes virus fam-
ily, which includes EBV. It was first characterized in 1994
in HIV-infected patients with Kaposi sarcoma.'® Subse-
quently, HHV-8 was found to be associated with other
disorders, including PEL" and multicentric Castleman
disease.’> HHV-8 is a linear double-stranded DNA virus
that is not ubiquitous, but has endemic areas of infection,
including sub-Saharan Africa (seroprevalence of 50-70%)
and the Mediterranean region (seroprevalence of
20-30%), whereas North America only exhibits a 1-3%
rate of infection among asymptomatic blood donors.'
The exact mechanism by which HHV-8 promotes onco-
genesis in PEL is currently under active investigation.

However, the discovery of HHV-8 did make it pos-
sible to differentiate PEL from all other known types of
lymphoma because of its association with infection by this
novel herpes virus. Although most studies on PEL patho-
genesis have focused on HHV-8 and HIV, other unidenti-
fied viruses might be involved in PEL. The diagnosis of
PEL rests upon the pathologic analysis of involved tissue
using morphologic, immunophenotypic, molecular, and
virologic criteria. The diagnosis is usually made from a
cytologic preparation of the involved effusion fluid," as
this fluid usually lacks a solid component.

Treatment of PEL is not well established because of
its very low incidence. CHOP-like regimens are consid-
ered first-line therapy,'®"? but most PEL patients do not
respond to CHOP therapy.'®
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Figure 2. Flow cytometry appearance of lymphoma cells in pleural suffusion. Lymphoma cells are shown in red, monocytes in
light blue, granulocytes in green, and lymphocytes in dark blue. Neoplastic cells are large cells with high granulometry, as shown
in forward scatter (FSC) versus side scatter (SSC) dot blot (A). They exhibited weak expression of CD45 (B) and strong expression
of HLA-DR (C) and CD38 (D). Weak expression of CD138 (D) and CD30 (E) was also detected. Myeloid, T- and B-cell markers

were all negative.

Figure 3. Chest computed tomography scan: (A) before cidofovir and (B) after 3 infusions of cidofovir.
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Table 1. Clinical Features of 25 HIV-negative Patients With HHV-8—positive Primary Effusion Lymphoma

hypertension

IC-Cidofovir

Kaposi
References Age/sex | Origin EBV | sarcoma | Sites involved Other disease Treatment Survival
Carbone, 1996” | 69/F Italy (+) | No Peritoneal Cirrhosis Chemotherapy Died 1 mo
Nador, 1996! 85/M USA (+) No Pleural CHF None Died 6 mos
adob 78/M USA +) No Pleural NR Unknown Died 6 mos
Said, 1996* 85/F Russia (-) Yes Pleural-bilateral Leg amputation None Died 4 mos
Strauchen, Pleural, peritoneal, | Large bowel carcinoma, .
1996% e B ©) = pericardial hypertension D Dieldigas
Okada, 1998% 101/M | Japan (+) | No Pleural-bilateral CHF Chemotherapy Died 8 mos
Teruya-Feldstein, ied, ti
1;;;};2 Feldstein 73/IM Portugal | (-) No Pleural-bilateral CHE Castelman disease | Chemotherapy gid tme
89/M Italy (-) No Pleural Large bovx./el carcmo'ma, Unknown Lost o
. . hypertension, malaria follow-up
CEIGILE Hypertension, CHE, Alive >4 yr
75/M Italy (-) No Pleural ype e.s eI ? None ve>ayls
myocardiopathy
San Miguel, . Ischemic myocar- .
1999%1 83/M Spain (-) No Pleural diopathy, CHF None Died 3d
Cobo, 1999* 58/M Morocco | (-) No Peritoneal Cirrhoses Chemotherapy Died 3 mos
Ariad, 2000% 68/M MO,rOCCO/ ) No Pleural, peritoneal Ischemic cardio- Chemotherapy | Died 8 mos
Jewish myopathy
. Russia/ . .
Codish, 2000* | 73/F Jewish ) Yes Pleural MCD, hypoglycemia Chemotherapy Died 16 mos
Polskj, 2000% 80/M | USA NR | No Pleural-bilateral NR Chemotherapy | Alive 8 mos
Eastern . .
Klepfish, 2001° | 78/M s ) No Pleural CVA, hypertension Chemotherapy Died 18 mos
Perez, 2001 72/M | Argentina | () | NR Pleural, peritoneal | NR Rituximab Alive 13 mos
92/M Italy (+) No Pleural-bilateral CHF None Died 12 mos
Ascoli, 2002 87/M Italy (+) No Pleural CHF IC-Cidofovir Died 8 mos
70/M Italy ©) Yes Pleural, peritoneal | KS IC-Cidofovir Alive >6 mos
S(;l(());;luto, 92/M Ttaly NR | Yes Pleural, peritoneal | KS Chemotherapy Died 3 mos
Boulanger, 78/M France (=) No Peritoneal CHF Chemotherapy Died 6 wks
2004" 86/F France - Yes Peritoneal Breast carcinoma, MCD | Chemotherapy Died 2 mos
Halfdanarson, . . . Chemotherapy, .
2006® 72/IM Italy (+) | No Pleural-bilateral Fluctuating anemia RT, IC-Cidofovir Alive >15 mos
. 4 . . . . X Chemotherapy, .
Hsieh, 20074 54/M Taiwan NR | NR Pleural, peritoneal | Hepatitis B, cirrhosis picibanil Died 6 mos
57/M Mali ) Yes Pleural Kidney transplant, KS | Chemotherapy | Died 8 mos
Boulanger, foural - i
2008 63/M Senegal ) No P eural, peritoneal, | gidney transplant IV-Cidofovir Died 8 d
pericardial
Present case 73/F France +) No Pleural-bilateral Breast cancer, Chaowibigy, Alive 18 mos

CHF=congestive heart failure; CVA=cerebral vascular accident; EBV=Epstein-Barr virus; IC=intracavitary; IV=intravenous; KS=Kaposi sarcoma;

MCD=multicentric Castleman disease; NR=not reported; RT=radiotherapy.
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The prognosis is poor,'®#? with very few long-term survi-
vors, even with high-dose chemotherapy and autologous
stem cell reinfusion.?* One recent, single-center series
of 11 patients had a median survival time of 6 months,'
and for the most recent, large, multicenter series of 28
patients, median survival time was 6.2 months, and the
1-year overall survival rate was 39.3%.%

Chemotherapy is generally unsatisfactory for these
patients, partly because of their advanced age and fre-
quent comorbid conditions. Cidofovir is an antiviral
agent with a broad spectrum of activity against multiple
DNA viruses. In vitro studies have shown that it is effec-
tive against HHV-8 and PEL cell lines.”** Recently,
Luppi and coauthors reported 3 cases of elderly men with
HIV-negative PEL who received intracavitary cidofovir
(Table 1). All 3 patients responded, and the duration of
their responses was 5—15 months. Intracavitary cidofovir
may therefore constitute a reasonable choice of therapy in
frail, elderly patients or in patients refractory to conven-
tional chemotherapy. Inhibition of viral replication and a
direct proapoptotic effect on lymphoma cells by cidofovir
appear to have successfully controlled the malignant
process.”*?* The cidofovir concentration needed to exert
the proapoptotic effect is not achievable by intravenous
administration of the drug, but a sufliciently high concen-
tration may be achieved when it is delivered directly into
the pleural cavity.

Thus, whether chemotherapy is the treatment of
choice in PEL needs to be established. Targeting HHV-8
is a novel idea for treatment, but it has not yet been
applied in clinical trials.”?¢ At the present time, intra-
cavitary cidofovir may be a reasonable choice of therapy
for elderly patients or patients refractory to conventional
chemotherapy.
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Stingaciu and colleagues' report a case of an elderly,
HIV-negative, Mediterranean woman diagnosed with
primary effusion lymphoma (PEL) resistant to conven-
tional chemotherapy. In addition to bilateral pleural
effusion and decreased breath sounds, the patient also
exhibited reactive changes in axillary and retroperitoneal
lymph nodes. Cytologic and histologic analyses of the
pleural fluid were consistent with a diagnosis of PEL.
Human herpesvirus-8 (HHV-8) DNA was present in

Addrc&\ C()rrc§l7()ndt'ncc to:

Blossom Damania, PhD, Lineberger Comprehensive Cancer Center, CB#7295,
University of North Carolina, Chapc] Hill, NC 27599; Phone: (919) 843-6011;
Fax: (919) 966-9673; E-mail: damania@med.unc.edu.

notype in a human immunodeficiency virus-negative patient. Clin Diagn Lab.
2001;8:993-996.

37. Ascoli V, Lo Coco F, Torelli G. Human herpesvirus 8-associated primary effu-
sion lymphoma in human immunodeficiency virus-negative patients: a clinico-
epidemiologic variant resembling classic Kaposi’s sarcoma. Haematologica. 2002;
87:339-343.

38. Buonaiuto D, Rossi D, Guidetti E et al. Human herpesvirus type 8-associated
primary lymphomatous effusion in an elderly HIV-negative patient: clinical and
molecular characterization. Ann Ital Med Int. 2002;17:54-59.

39. Halfdanarson TR, Markovic SN, Kalokhe U, et al. A non-chemotherapy
treatment of a primary effusion lymphoma: durable remission after intracavitary
cidofovir in HIV negative PEL refractory to chemotherapy. Ann Oncol. 2006;17:
1849-1855.

40. Hsich PY, Huang SI, Li DK, et al. Primary effusion lymphoma involving both
pleural and abdominal cavities in a patient with hepatitis B virus-related liver cir-
rhosis. Formos Med Assoc. 2007;106:504-508.

41. Boulanger E, Afonsob PV, Yahiaouic Y, et al. Human herpesvirus-8 (HHV-8)-
associated primary effusion lymphoma in two renal transplant recipients receiving

rapamycin. Am ] Transplant. 2008;8:707-710.

pleural fluid, and antibodies to HHV-8 were detected in
serum. The patient underwent 2 rounds of chemother-
apy with cyclophosphamide, vincristine, doxorubicin,
and prednisone (CHOP) with no improvement in her
effusions or performance score. However, she exhibited
complete and sustained remission after 3 doses of intra-
cavitary cidofovir.

While the presence of HHV-8-infected lym-
phocytes is essential for diagnosis of PEL, malignant
cells are commonly coinfected with the closely related
Epstein-Barr virus (EBV),?? as in this case study. The
effect of dual herpesvirus infection is not well-defined
with respect to either disease progression or response
to treatment. Although this case report described HIV-
negative PEL, more is known about PEL arising in the
setting of HIV infection, which results in a poor prog-
nosis. The average survival in HIV-positive patients with
PEL is 6 months after diagnosis, despite conventional
chemotherapy treatment.*® Noncompliance with highly
active antiretroviral therapy has proven to be a poor
prognostic factor in HIV-positive patients with PEL.>¢
Furthermore, patients with HIV and PEL may be less
likely to tolerate the systemic side effects of conventional
chemotherapies based on multiple comorbidities and
poor performance score.’

The mainstay of treatment in PEL continues to be
systemic, conventional, combinatorial, chemotherapeutic
regimens such as CHOR®” as administered in this case
study. However, standard cytotoxic regimens are sub-
optimal for several reasons. First, toxicity from effects
on normal cells, including bone marrow suppression,
gastrointestinal toxicity, and neurotoxicity, can limit the
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benefit of these agents. Second, patients with PEL tend
to have poorer immune function and performance status
compared with other lymphoma patients, making them
less likely to tolerate these side effects. Most importantly,
systemic chemotherapy works very poorly in PEL,
improving survival by a few months at best, with quick
relapses even if there is an initial response. This poor
response may be partially due to the sequestration of
malignant cells within the body cavity where it may not
experience high enough levels of cytotoxic agents to have
a major direct effect. Newer strategies using radiation
therapy or immunotherapy have also been attempted
with only marginal improvement in outcomes.>*!

The prospect of a specific antiviral agent is enticing,
as it presumably would have fewer side effects caused
by off-target effects. Cidofovir selectively inhibits the
herpesviral DNA polymerase, thereby inhibiting viral
DNA replication.’? HHV-8 exists in both a latent and
lytic life cycle in the infected host. The majority of
HHV-8 tumors, including PEL, contain latent virus
with a small percentage of the tumor cells undergoing
lytic replication.'® The expression of lytic viral genes is
thought to play a significant role in the tumorigenesis
through the upregulation of paracrine and autocrine
growth factors, which augment tumor proliferation and
survival. Although cidofovir does not affect viral latency,
it does inhibit the lytic phase of the virus and, thus, may
repress the expression of lytic viral genes that contribute
to tumor survival.!41¢

Cidofovir has been shown to have direct cytotoxic
effects on PEL cells in vitro."” Although initial trials
with intravenous cidofovir for the treatment of cuta-
neous Kaposi sarcoma—another HHV-8-associated
malignancy—appeared successful,'® a larger, more recent
report evidenced progression of disease in all 7 patients
with intravenous administration of cidofovir for AIDS-
related and classical Kaposi sarcoma.”” The data on
intravenous administration of cidofovir (cidofovir-IV)
for PEL are scant and also mixed. Complete remission
has been documented in 2 HIV-positive patients with
PEL when cidofovir-IV was combined with antiret-
roviral and interferon administration, while another
patient achieved only partial remission and died after
6 months.>?* The authors of this case study postulated
that high enough concentrations of cidofovir were not
achieved in the pleural fluid to affect direct cell killing
when the drug was administered intravenously. Includ-
ing this case report, 4 studies report achieving durable
remission in HIV-negative patients with PEL with
intracavitary cidofovir after conventional chemotherapy
failure.»® No reports were identified in which HIV-
positive patients with PEL were treated with intracavi-
tary cidofovir.

CIDOFOVIR FOR NON-AIDS-RELATED PEL

The main side effects of intravenous cidofovir
include nephrotoxicity, neutropenia, and decreased
intraocular pressure, and, thus, it is not a totally benign
drug.”*» However, it is possible that these ill effects may
be lessened by the intracavitary route of administration,
assuming systemic concentrations are lower, while still
achieving concentrations in the effusion high enough to
kill PEL cells and reduce the effusion. Indeed, in this case
study, minimal side effects were noted by the patient. In
summary, treatment of PEL with intracavitary cidofovir
has the potential to be a more effective treatment strategy
than standard chemotherapy regimens, and clinical trials
using it in combination with frontline chemotherapy
regimens are warranted.
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