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totic process could be one of the most important
mechanisms.11-13

Apoptosis, triggered by the bone marrow micro-
environment and/or intrinsic cellular defects,  is
regulated at different levels by numerous factors
such as oncogenes and their protein products,
hematopoietic growth factors, immunologic fac-
tors, cell-cell or cell-stromal interactions, and crit-
ical adhesion receptors.14 Various oncoproteins are
involved in the control of cell proliferation, differ-
entiation and apoptosis. Overexpression or dysreg-
ulation of oncogenes such as bcl-2, c-myc, fas, ras,
p53, which can occur through many mechanisms
(translocations, mutations, deletion or gene ampli-
fication), may play a crucial role in oncogenesis by
affecting intracellular growth control, stimulating
cytokine production and promoting or suppressing
apoptosis. For example, whereas p53 inhibits cell
growth and suppresses tumor progression by the
induction of programmed cell death, bcl-2 is an
inhibitor of apoptosis; ras gene family members play
important roles in the transduction of growth fac-
tor signals and protect cells against apoptosis.
Many studies have shown an association between
raised levels of apoptosis and an increased ratio of
pro-apoptotic to anti-apoptotic oncoproteins in
hematopoietic precursors of MDS patients.5,7,15-19

Apoptosis is mediated by the accumulation of free
radicals inside the cells, with consequent oxidative
damage of DNA.20, 21 Some cytokines, such as tumor
necrosis factor (TNF)α, interleukin (IL)-1β, interfer-
on (IFN)γ, transforming growth factor (TGF)β may
be involved in the regulation of this phenomenon,
by suppressing or inducing apoptosis, depending on
the levels of the cytokines and the degree of
hematopoietic differentiation. Altered levels of
cytokines produced by marrow stromal cells have
been observed in peripheral blood and bone marrow
from MDS patients; in particular, high bone marrow
levels of TNFα seem closely related to the increase
of apoptotic cells.22 Suboptimal production of stim-
ulatory cytokines, as granulocyte or granulocytic
colony-stimulating factor, IL3, and erythropoietin,
might impair the survival and differentiation of the
hematopoietic stem cells.

The role of apoptosis in myelodysplastic
syndromes

Apoptosis or programmed cell death is a cellular
process characterized by morphologic and bio-
chemical changes, including fragmentation of cel-
lular proteins and nucleic acids, to maintain a
homeostatic balance between cell growth and cell
death.1 In the field of hematology default apopto-
sis appears in true malignancies, such as leukemia
and lymphoma, with consequent uncontrolled cell
growth; in contrast, in the bone marrow of patients
with myelodysplastic syndrome (MDS), which is a
clonal disorder of the stem cell, characterized by
dysplastic hematopoiesis and enhanced risk of
leukemic transformation, higher percentages of
apoptotic hematopoietic precursors were observed
than in normal subjects. This phenomenon is impor-
tant in early MDS, whereas in advanced MDS  the
percentages of bone marrow apoptotic cells are
lower than in normal subjects and similar to those
observed in acute leukemia. Thus, it has been
hypothesized that a high level of apoptosis may be
responsible for the ineffective hematopoiesis in
MDS, with the apparent paradox of peripheral
cytopenia associated with hypercellular bone mar-
row.2-9 This phenomenon is also clearly evident in in
vitro cell cultures in which cells cannot form
colonies in spite of the use of hematopoietic growth
factors.10 On the other hand, during the transfor-
mation of MDS into acute leukemia, apoptosis –
enhanced during the preleukemic state – appears to
diminish so that an uncontrolled growth of the
pathologic stem cell clone is permitted. The
leukemic transformation could be due to the acqui-
sition of genetic lesions that may either block pro-
grammed cell death or promote cell proliferation in
excess of the rate of apoptotis. Thus, the neoplas-
tic clone may acquire a sufficiently great prolifer-
ative advantage to overcome the pre-neoplastic
clone and expand in an uncontrolled way. Although
the real, complete pathogenesis of these hemato-
logic disorders is not yet perfectly known, the apop-
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Recent studies have shown that caspases, a cys-
teine-protease family, are the final effectors of the
cell death program. Caspases are activated by a
cascade mechanism and cause the destruction of
important cellular components. Targets of caspas-
es are cytoskeleton proteins and enzymes repairing
nucleic acids. In normal conditions caspases are
not casually activated and, after activation, they
are controlled by protein inhibitors of apoptosis.1

Although some of the molecular mechanisms of
the apoptotic pathway are known, the precise role
of this process in the pathogenesis of MDS  is still
controversial. In particular, which cellular com-
partment is most involved in apoptosis is unknown
and it is uncertain whether apoptosis has essential
physiopathologic importance or is only secondary
to the condition of ineffective hematopoiesis that
characterizes these syndromes. Thus, its clinical
importance and possible therapeutic implications
need to be clarified.

In the paper by Ramos et al.23 in this issue of
Haematologica the influence of marrow cell apop-
tosis and oncoprotein expression on prognosis in
MDS patients was examined. Whereas the apoptot-
ic rate was higher in MDS patients than in controls
but did not correlate with peripheral cytopenia and
had no prognostic influence on the overall survival,
a relation was observed between p53 expression and
clinical data. These findings further suggest that
apoptosis has a role in ineffective hematopoiesis of
MDS but mechanisms additional to increased apop-
tosis are involved in the pathogenesis of the disor-
der. On the other hand, they demonstrate the need
of studies to incorporate additional biologic and
molecular features into MDS classification in order
to improve prognostic evaluation and treatment of
this disease.

Rosangela Invernizzi
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Human herpesvirus 8-associated
primary effusion lymphoma in human
immunodeficiency virus-negative
patients: a clinico-epidemiologic variant
resembling classic Kaposi's sarcoma

The term primary effusion lymphoma (PEL)
defines an extranodal non-Hodgkin’s lymphoma,
usually classified as a B-cell lymphoma, that grows
in liquid-phase within body cavities. A mandatory
requisite for the diagnosis is the demonstration of
human herpesvirus 8 (HHV-8) genome within
tumor cells. HHV8 was first identified in late 1994
within acquired immunodeficiency syndrome
(AIDS)-Kaposi’s sarcoma (KS) lesions,1 subsequent-
ly in classic, iatrogenic, and endemic (African) KS
variants2,3 and finally, in 1995, within large-cell
type, AIDS-related intracavitary lymphomas.4 HHV-
8 infection is also associated with multicentric
Castleman’s disease5 and a range of post-trans-
plantation hematologic conditions, such as bone
marrow failure6 and lymphoproliferative disor-
ders.7,8 In 1996, body cavity based lymphomas har-
boring HHV-8 were proposed as a new entity with
the name of PEL, to be distinguished from other
primary and secondary lymphomatous effusions.9

PEL typically presents with recurrent effusions
but without a solid component. The most common
sites of involvement are the pleural, peritoneal and
pericardial cavities delimited by mesothelium.
Tumor cells may be co-infected by Epstein-Barr
virus (EBV) and show large-cell morphology, with
plasmablastic or immunoblastic features. Immu-
nophenotypic features include positive staining for
CD45, CD45R0, CD138, and activation-associated
antigens, and negative staining for B-/T-cell-asso-
ciated antigens. PEL cases exhibiting aberrant
expression of B-, T- and NK-markers have also been
reported. The B-cell lineage derivation of PEL cells
is established on the basis of clonal rearrangements
of the heavy immunoglobulin (Ig) genes and recent
polymerase chain reaction (PCR)-based findings of
a preferential expression of certain lambda light

chain genes, suggesting clonal proliferation by an
antigen selection process.10 In contrast to other
non-Hodgkin’s B-cell lymphoma types, neither c-
MYC nor other proto-oncogene rearrangements are
detected in PEL. Likewise, a wild type of the tumor
suppressor gene p53 is expressed, while mutations
of the BCL6 5’ non-coding regions have been
recently documented in most of the analyzed cas-
es.11 PEL cells show complex karyotypes, the most
frequent chromosomal abnormalities being trisomy
7, 12 and aberrations of chromosomal bands 1q21-
q25.11 The postulated normal cell(s) counterpart is
unknown, but the expression of CD138/syndecan-
1 and CD45R0 antigens, together with frequent
BCL6 mutations reflect a late stage of B-cell dif-
ferentiation.12 Recently, the expression status of
MUM1/IRF4 (multiple myeloma 1/interferon regu-
latory factor 4) protein, which is involved in phys-
iologic B-cell maturation, has been shown to clus-
ter selectively with PEL among lymphomatous effu-
sions, corroborating the notion that PEL originates
from post-germinal center, preterminally differen-
tiated B-cells.13

As to disease pathogenesis, the role of HHV-8 in
PEL development is widely accepted, whereas more
controversy exists on possible co-factors that may
trigger the transformation of HHV-8-infected lym-
phoid cells and their tropism for body cavities.

Over the last few years, PEL has been mainly
described in human immunodeficiency virus (HIV)-
positive patients.4,9,14 In the non-HIV setting, this
entity remains almost unreported but it may be
hypothesized that its epidemiology correlates with
the distribution of HHV-8 infection, which is
known to have a peculiar ethnic/geographic pat-
tern, being higher in the ethnic groups at risk for
classic KS, namely those of Jewish descent or those
living in the Mediterranean basin (i.e. Israel, Greece,
Spain and Italy)15-17 and sub-Saharan Africa.18 So
far, two examples of PEL have been reported in
HIV-negative transplant recipients, one from Haiti19

and one from Italy,20 but none from sub-Saharan
Africa where KS accounts for a high proportion of
all malignancies. However, one case of a black man
from South Africa with KS and unexplained pleur-
al effusions containing bizarre cells was reported
prior to the discovery of HHV-8.21 To date, there
are 20 well-documented cases developing in elder-
ly subjects9, 22,23,34 or even in centenarians35 of East-
ern European/Mediterranean or Jewish ancestry,
supporting the existence of a distinct clinico-epi-
demiologic variant of PEL paralleling classic KS, i.e.
classic PEL, as recently suggested also by Klepfish
et al.34




