Extracavitary tumor after primary effusion
lymphoma: relapse or second distinct lymphoma?

HHV-8-associated solid lymphomas which develop
in extracavitary sites during the course of primary
effusion lymphoma (PEL) could represent the relapse
of original PEL tumors in different anatomical sites, or
newly occurring distinct HHV-8-associated lym-
phomas, such as multicentric Castleman disease-relat-
ed microlymphomas. HHV-8 episome clonality might
help identify which event takes place.
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Primary effusion lymphomas (PEL) usually develop as
lymphomatous effusions in serous cavities. PEL tumor
cells display pleiomorphic morphology and frequently
lack B-cell lineage antigen expression, despite their B-cell
monoclonal origin. These cells are latently infected with
Human Herpesvirus-8 (HHV-8), and are in most cases co-
infected with Epstein-Barr virus (EBV). Extracavitary PEL
localizations have been previously described.”” Recently,
short series of human immunodeficiency virus type-1
(HIV-1)-infected patients who developed HHV-8-associat-
ed solid lymphomas in the absence of lymphomatous
effusions have been reported.”” In these patients, lym-
phoma cells share many features with PEL tumor cells, e.g.
morphology, immunophenotype and genotype. These
cases are now considered as extracavitary PEL solid vari-
ants, and belong to the large spectrum of HHV-8-related
diseases.

In our series of twenty-eight HIV-1-infected patients
treated for PEL fourteen patients achieved a complete
remission. A PEL recurrence occurred in seven patients, 5-
97 months after diagnosis. Three patients, originally
described as cases #977, 993 and 1006,° developed lym-
phomas with extracavitary localizations several months
after PEL, involving the spleen (month 8), the maxillary
sinus (month 36), and the mediastinum and heart cavities
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(month 39) respectively. Secondary tumors and the
matched primary PEL tumors were comparatively ana-
lyzed to distinguish the recurrence of original PEL tumor
in a different anatomical site from the occurrence of novel
HHV-8-associated lymphoma.

In cases #993 and 1006, the extracavitary lymphoma
and PEL cells collected from the same patients demon-
strated identical morphology (Figure 1A-B). Immunophe-
notype, A light chain restriction, EBV and HHV-8 viral sta-
tus, and monoclonal immunoglobulin heavy chain (IGH)
gene rearrangement were also identical (Table 1). Similar
levels of HHV-8 DNA load were also found in both lym-
phoma localizations. In both cases, the clonal identity
between the PEL tumor and the extracavitary lymphoma
localization was demonstrated by the IGH complementa-
ry determining region 3 (CDR3) sequencing. However, a
cytoplasmic expression of CD3 antigen was observed in
the mediastinal tumor cells from patient #1006, whereas
the matched PEL cells were found to be CD3-negative
(Table 1). Aberrant expression of CD3 by PEL cells has
previously been reported in extraserous PEL' and in extra-
cavitary solid PEL variants.” In such cases, the immunos-
taining was often cytoplasmic, weak or/and restricted to a
minority of tumor cells.

In case #977, morphology, immunophenotype and
molecular characteristics of the spleen lymphoma were
consistent with HHV-8-associated multicentric Castleman
disease (MCD)-related microlymphoma.” ' In contrast to
PEL cells collected from the same patient, the spleen
tumor cells consisted of IgM-positive and CD138-negative
HHV-8-infected plasmablasts (Figure 1C-D), characterized
by a A light chain restriction and an oligoclonal pattern of
IGH gene rearrangements (Table 1). In the spleen, the
HHV-8 DNA load was found to be 17-fold lower than in
the matched PEL tumor. Furthermore, low levels of EBV
DNA sequences were detected in the spleen whereas the
corresponding PEL cells were found to be EBV-negative
(Table 1).

Molecular analysis of HHV-8 clonality demonstrated an
oligoclonal pattern of HHV-8 episomes in the PEL tumors
of patients #977 (Figure 1E) and 1006 (Figure 1G). In case

Table 1. Pathologic, immunologic and molecular features of lymphoma cells at the time of diagnosis and recurrence.

Patient Sample Morphology Immunophenotype Light chain B-cell Tumor cell HHV-8 DNA load ~ EBV DNA load
restriction clonality* percentage’ (copies/cell)* (copies/cell)
993 Ascitis PEL cells CD3- CD20- cytp+ lambda monoclonal 96% 21 5.8
CD30+ CD138+ LANA-1+
Maxillary sinus PEL-like CD3- CD20- cytp+ lambda monoclonal >95% 20 2.1
tumor cells LANA-1+
1006 Pericardial PEL cells CD3- CD20- lambda monoclonal 95% 76 negative
effusion CD30+ CD138+ LANA-1+
Mediastinal PEL-like cytCD3+ CD20- lambda monoclonal >95% 61 negative
tumor cells CD30+ CD138+ LANA-1+
977 Pleural PEL cells CD3- CD20- CD7+ none monoclonal 97% 221 negative
effusion CD30+ CD138+ LANA-1+
Spleen Plasmablasts CD3- C20- IgM+ lambda oligoclonal 50% 13 0.013

CD30- CD138- LANA-1+

PEL: primary effusion lymphoma; LANA-1: latency-associated nuclear antigen-1; EBV: Epstein-Barr virus; HHV-8: human herpesvirus-8; cytu+: cytoplasmic expression
of u heavy chain ; cytCD3+: aberrant cytoplasmic expression of CD3 antigen. (*): assessed by PCR detection of monoclonal immunoglobulin beavy chain (IGH) gene
rearrangements. (1): estimated by morphological analyses. (): determined by a quantitative real-time PCR assay (Taqman).
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Figure 1. Left panel: morphologic and immunohistochemical analyses.
(A, B). The mediastinal mass biopsy obtained from patient 1006 dis-
played a diffuse infiltration with large PEL-like tumor cells containing
irregularly shaped nuclei and abundant cytoplasm. (A. Hematoxylin
and Eosin (HE) stain, x400); latency-associated nuclear antigen-1
(LANA-1) immunostaining showed that most tumor cells exhibited the
pattern of nuclear speckles characteristic of HHV-8-infected cells. B.
LANA-1, x400). C, D. The spleen of patient 977 was infiltrated with coa-
lescent sheets of plasmablasts. These cells had a moderate
amphophilic cytoplasm and a large rounded nucleus often peripheral-
ly located and containing one or more prominent nucleoli (C, HE stain,
x400); they were HHV-8-infected. (D. LANA-1, x400). Right panel: HHV-
8 clonality analysis. Southern blot hybridization of Tag-l-digested
genomic DNA with a **P-labeled HHV-8 terminal repeat probe (803 bp
Notl fragment, kindly provided by Y. Chang, Columbia University, NY)
showed an oligoclonal pattern of HHV-8 episomes in PEL tumors from
patients 977 (E, three bands) and 1006 (G, two major bands). The lack
of detectable signal from the spleen of patient 977 (F) suggested a
polyclonal pattern of episomes in HHV-8-associated microlymphoma.
In the mediastinal mass biopsy from patient 1006 (H), the pattern of
HHV-8 episomes was found to be similar to that detected in the
matched PEL tumor, except for minor differences in a few faint bands
of large size that suggested the occurrence of episome rearrange-
ments during the course of PEL.

#1006, the pattern of HHV-8 episomes detected in the
mediastinal tumor (Figure 1H) was similar to that
observed in the matched PEL tumor, as both tumors con-
tained two major bands of identical size. No signal was
detectable in the spleen of patient #977 despite significant
HHV-8 DNA loads, suggesting that the splenic microlym-
phoma might contain polyclonal HHV-8 episomes (Figure
1F). Several studies on HIV-1-infected patients have
already suggested the clonal identity between PEL tumor
and its extraserous lymphoma localization. One patient
simultaneously developed a pericardial PEL and multiple
cutaneous lesions.” Another patient developed a small
bowel mass 10 months after a pleural PEL and a third
developed a cardiac lymphoma 2 years after a pericardial
PEL.* However, no sequencing analysis of the CDR3
region was performed.

Therefore, HHV-8-associated solid lymphoma which
develops in HIV-1-infected patients during the course of
PEL may be the result from two phenomena: (i) the recur-
rence of the original PEL tumor in extracavitary sites, (ii)
the occurrence of a second HHV-8-associated lymphoma
distinct from the primary PEL tumor, such as MCD-relat-
ed microlymphoma. We believe that in such cases, the
molecular analysis of B-cell and HHV-8 episome clonality
would help discriminate between these two possibilities
by demonstrating the common cellular origin of the orig-
inal PEL tumor and its extracavitary recutrence.
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