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The incidence of lymphoma in patients with HIV infection greatly
exceeds that of the general population. The increased risk for
lymphoma appears related to multiple factors, including the
transforming properties of the retrovirus itself, the
immunosuppression and cytokine dysregulation that results
from the disease, and, most importantly, opportunistic infections
with other lymphotrophic herpes viruses such as Epstein-Barr
virus and human herpesvirus 8. Histologically lymphomas fall
into three groups: (1) those also occurring in immunocompetent
patients; (2) those occurring more specifically in HIV-positive
patients; and (3) those also occurring in patients with other
forms of immunosuppression. Aggressive lymphomas account
for the vast majority cases. They frequently present with
advanced stage, bulky disease with high tumour burden and,
typically, involve extranodal sites. Clinical outcome appears to
be worse than in similar aggressive lymphomas in the general
population. However, following the introduction of highly active
antiretroviral therapy, the risk for developing lymphoma in the
context of HIV infection has decreased and the clinical outcome
has improved.

was soon recognised that the incidence of
lymphoma in patients with HIV infection
greatly exceeded that in the general population.
The increased risk of lymphoma appears related to
multiple factors, including the transforming prop-
erties of the retrovirus itself, the immunosuppres-
sion and cytokine dysregulation that results from
the disease, and opportunistic infections with
other lymphotrophic herpesviruses such as
Epstein—Barr virus (EBV) and human herpesvirus
8 (HHVS). The heterogeneity in the pathogenesis
of lymphoma in HIV-infected patients is reflected
in the heterogeneous morphological subtypes.
The WHO classification of lymphoid neoplasms
categorises the HIV-associated lymphomas into (1)
those also occurring in immunocompetent
patients, (2) those occurring more specifically in
HIV-positive patients, and (3) those also occurring
in patients with other forms of immunosuppres-
sion (box 1)." Of these lymphomas, the majority
are aggressive B-cell neoplasms that also occur in
immunocompetent patients.

Following the onset of the AIDS epidemic, it
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EPIDEMIOLOGY AND CLINICAL FEATURES
The relative risk of non-Hodgkin lymphoma is
increased 60-200 fold in HIV-infected patients
when compared with the general population.” * For
certain subtypes of lymphoma, notably primary
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central nervous system (CNS) lymphoma, the risk
for HIV-infected patients was increased 1000-fold
over the general population during the early years
of the AIDS epidemic.* The widespread availability
and uptake of highly active antiretroviral therapy
(HAART) since 1996 has significantly reduced this
risk.”™® Although initial studies were inconsistent
in showing this trend, it has since been shown that
the risk reduction correlates with the improved
CD4 counts that result from HAART. This effect is
masked in patient populations where the avail-
ability or efficacy of HAART is compromised.

In addition to reducing the overall risk of
lymphoma, HAART has had other effects on the
epidemiologic characteristics of HIV-related lym-
phoma. A study linking the San Diego County
Cancer Registry data with the San Diego County
AIDS registry showed that the incidence of highly
aggressive B-cell lymphomas such as immuno-
blastic diffuse large B-cell lymphoma (DLBCL) was
reduced from 38% of HIV-associated non-Hodgkin
lymphomas cases in the pre-HAART era to 19% in
the post-HAART era.® A similar decrease was seen
in the proportion of primary CNS lymphoma, with

Box 1 Categories of HIV-associated
lymphomas

(1) Lymphoma also occurring in immunocompetent
patients

o Burkitt and Burkitt-like lymphoma
o Diffuse large B-cell lymphoma

— Centroblastic
- Immunoblastic (including primary CNS
lymphoma)

® Extranodal marginal zone lymphoma of

MALT type
e Peripheral T-cell lymphoma
e Classical Hodgkin lymphoma

(2) Lymphoma occurring more specifically in HIV-
positive patients

o Primary effusion lymphoma
o Plasmablastic lymphoma of the oral cavity

fype

(3) Lymphoma also occurring in other immuno-
deficiency states

e Polymorphic B-cell lymphoma (PTLD-like)
Adapted and modified from Raphael et al.’
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a decrease from 28% to 17%. By contrast, the proportion of
centroblastic DLBCL increased from 21% to 44% of cases, and
the proportion of Burkitt lymphoma increased from 4% to 9%.

The observed changes in frequency of specific subtypes
following the use of HAART can be explained by the dramatic
decrease in the proportion of HIV-infected patients with
profound immunosuppression. There is a significant relation-
ship between the lymphoma subtype that develops in HIV-
positive patients and the level of immunosuppression: Burkitt
lymphoma and centroblastic DLBCL occur in patients with
normal or slightly diminished CD4 counts; primary effusion
lymphoma (PEL) and immunoblastic DLBCL (including
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Figure 1 Histology and immunophenotype
of Burkitt lymphoma in HIV infection. Low
power view sEows classical morphology with
a starry star pattern (A). In the f\igh power
view the tumour is composed of intermediate
sized cells with mild pleomorphism and 2-3
indistinct nucleoli (B). The cytoplasm has
somewhat plasmacytoid characteristics (B).
The neoplastic cells have the typical
phenotype of Burkitt lymphoma expressing
CD20 (C), CD10 (D) and BCL6 (E), but not
BCL2 (F). They show virtually a 100%
proliferation ?;action with Kié7 staining (G).
Approximately half of the cases are Epstein—
Barr virus positive by in situ hybridisation for
EBV-encocﬁed RNA (H).

primary CNS lymphoma) most often present later in the course
of HIV infection in the context of marked immunodeficiency.
HIV infection also increases the risk of classical Hodgkin
Ilymphoma, with a relative risk of 8-10-fold compared to the
general population.” The effect of HAART on the incidence of
Hodgkin lymphoma (HL) is complex. While initial studies
reported no decrease in HL risk following the introduction of
HAART, more recent data suggest that there has been a slight
increase in the risk of HL among HIV-positive patients.
Additionally there is an apparent shift of sub-types with a
higher proportion of the nodular sclerosis subtype compared to
mixed cellularity or lymphocyte depleted subtypes.' It has been
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Figure 2 Histology of diffuse |o?e B-cell lymphoma in HIV infection. Low

power view showing an extranodal diffuse large B-cell lymphoma
presenting with small intestinal involvement (A). The tumour is
predominantly composed of centroblasts with occasional immunoblasts
and is indistinguishable form centroblastic lymphoma occurring in
immunocompetent patients (B).

speculated that the incidence of HL is actually lower in the
context of severe immunodeficiency when compared with
modest immune compromise, which is possibly related to the
lack of necessary immune interaction between the Reed—
Sternberg cells and the non-neoplastic inflammatory cells.

In HIV-infected patients, 80% of cases of non-Hodgkin
lymphoma (NHL) present with advanced systemic disease
and high levels of lactate dehydrogenase. There is a tendency
for the lymphoma to involve extranodal sites, as with other
immunosuppression-related lymphoma. Frequent sites of
involvement include the CNS, gastrointestinal tract, liver and
bone marrow. Other extranodal sites that are only rarely
involved in HIV-negative patients, such as the anorectum and
the heart, may also be affected.

PATHOGENESIS OF HIV LYMPHOMA

HIV is a lentivirus of the retrovirus family, and thus integrates
into host chromosomal DNA using a DNA intermediate. It has
been generally believed that integration of HIV is a random
process, and therefore this process is not in itself oncogenic."” In
support of this theory is the fact that Southern blot analysis of
HIV-associated lymphomas has failed to detect HIV
sequences,"”’ with rare reports of clonal integration restricted
to T-cell neoplasms." Although the neoplastic cells are not
themselves infected with HIV in most cases, in vitro evidence
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suggests that HIV does have transforming properties. Laurence
and Astin showed that HIV infection of B-cell lines derived
from EBV-seropositive individuals led to B-cell immortalisa-
tion, dysregulation of MYC, and activation of EBV." Certain HIV
gene products, particularly Tat, have been implicated as
potentially oncogenic in their role as transactivators of cellular
genes, such as IL6 and ILI10.'" Tat protein can more directly
interfere with cell cycle control by interaction with the
regulatory protein Rb2/p130" (as described in more detail
below). This role of the Tat protein has been proposed as a
significant factor in the pathogenesis of HIV-related Burkitt
lymphoma."”

The predominant contribution of HIV to lymphoma patho-
genesis is believed to be through indirect mechanisms. The
increased risk for lymphoma among HIV-infected individuals
appears related to multiple factors, including duration and
degree of immunosuppression, induction of cytokines leading
to B-cell proliferation, and opportunistic infections with
oncogenic herpesviruses such as EBV and HHV8."” EBV appears
to play a prominent role, given its presence in 40-50% of HIV-
associated lymphomas.' The loss of EBV nuclear antigen 1
(EBNAL1)-specific memory CD4 and CD8-positive T cells has
been associated with progression to malignant lymphoma in
AIDS patients." The deregulated and permissive immunological
environment appears to allow accumulation of genetic altera-
tions that lead to malignant transformation. The subtype of
lymphoma that evolves appears predicated by the degree of
immunosuppression, the presence or absence of coinfection,
and the particular genetic abnormalities that develop.

SPECIFIC CATEGORIES OF HIV-ASSOCIATED
LYMPHOMA

Burkitt lymphoma

Burkitt and Burkitt-like/atypical Burkitt lymphomas make up
the largest group of HIV-associated non-Hodgkin lymphomas,
comprising up to 35-50% of these neoplasms in some
studies.' " In other studies, perhaps related to differences in
pathological classification, Burkitt lymphoma is the second
most common subtype after immunoblastic DLBCL.
Classification of these lymphomas in the HIV setting follows
the same diagnostic criteria as are used in the general patient
population. That is, a diagnosis of Burkitt or Burkitt-like
lymphoma requires a medium-sized CDI10-positive B-cell
population with a high proliferative rate and demonstration
of a translocation involving the MYC gene." Peripheral blood
involvement is less common in HIV-infected patients compared
to HIV-negative patients with Burkitt lymphoma, although it
can occur” *°; when present, circulating neoplastic cells have
the characteristics of L3 acute lymphoblastic leukaemia (ALL),
as described by the French—-American—British group (although
it should be noted that, in the World Health Organization
classification, Burkitt lymphoma is classified as NHL, not as
ALL).

The cell population in Burkitt lymphoma is characteristically
uniform, with indistinct nucleoli, whereas Burkitt-like lym-
phomas show a greater degree of nuclear pleomorphism and
may contain more prominent nucleoli (fig 1). A subset of the
Burkitt lymphomas may show plasmacytoid differentiation, a
morphological variation that appears unique to AIDS patients.
In the plasmacytoid variant, the cells have eccentrically placed
nuclei and abundant cytoplasm that contains immunoglobulin.

Burkitt lymphoma occurring in the HIV setting is char-
acterised by multiple genetic lesions, with the relative
significance of each in the pathogenesis of this lymphoma
unknown. In addition to the translocation involving MYC, point
mutations in regulatory regions associated with MYC and
within the TP53 tumour suppressor gene are common.
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In the context of HIV infection, EBV-encoded RNA (EBER)
can be detected by in situ hybridisation in tumour cells in about
30% of Burkitt lymphomas, 50-70% of Burkitt lymphomas with
plasmacytoid differentiation, and 30-50% of Burkitt-like
lymphomas. Similarly to sporadic or epidemic forms of
Burkitt lymphoma, in HIV-associated EBER-positive disease
the viral oncogenes LMP-1 and EBNA-2 are not expressed. This
is in contrast to EBER-positive immunoblastic DLBCL and PEL,
which do show expression of these EBV-associated viral
oncogenes. Thus EBV may not play the same role in
oncogenesis in these different types of lymphoma.

It is interesting to note that although Burkitt lymphoma is
common in HIV-infected patients, it is not associated with
other forms of immunosuppression. This may indicate that the
oncogenic properties of HIV itself play a greater role in
pathogenesis in this highly proliferative tumour compared with
EBV or that there are other mechanisms. Dysregulation of cell
cycle proteins has been implicated in the development of
Burkitt lymphoma. Inactivating mutations of the tumour
suppressor gene RBL2 (Rb2/p130) are frequently found in
endemic Burkitt lymphoma, and are also found in sporadic
cases. By contrast, in HIV-associated cases, abnormal over-
expression of wild-type RBL2 is seen. This finding, in conjunc-
tion with studies indicating that the function of Rb2/p130 in
the control of the GO/G1 transition can be negated by physical
interaction with the Tat protein of HIV-1, may suggest a direct
role for HIV proteins acting synergistically with MYC activation
in the pathogenesis of Burkitt lymphoma."”

Diffuse large B-cell lymphoma

HIV-associated diffuse large B-cell lymphomas can involve
lymph nodes, or present in virtually any extranodal site. The
brain is the most common extranodal site, with primary CNS
lymphomas accounting for 15-30% of HIV-associated NHL
lymphomas. These neoplasms occur most frequently in the
cerebrum as multiple lesions, but can also involve the
cerebellum, basal ganglia or brain stem. The lymphoma cells
are distributed as perivascular cuffs, with frequent necrosis.
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Flgure 3 Histology of classical Hodgkin

mphoma in HIV infection. Most cases show
éatures of mixed cellularity subtype with
classical Reed-Sternberg cells and
polymorphic inflammatory background
including eosinophils (A). The vast majority
cases are Epstein—Barr virus (EBV) positive as
shown with EBV-LMP-1 staining (B).
Otherwise the Reed—Sternberg cells show
classical phenotype expressing CD30 (C)
and CD15 (D).

Other frequently involved extranodal sites in HIV-infected
patients include the gastrointestinal tract, liver and bone
marrow.

As in the HIV-negative setting, the category of HIV-
associated DLBCL is a clinically and pathologically heteroge-
neous group. These lymphomas show a morphological spec-
trum similar to that seen in the absence of HIV infection, with a
diffuse infiltrate of cells with large nuclei, vesicular chromatin,
and often prominent nucleoli (fig 1). The cell population
consists of a variable mixture of centroblastic cells characterised
by irregular nuclear contours, and one to several nucleoli
closely associated with the nuclear membrane, and immuno-
blastic/plasmablastic cells characterised by round to oval
nuclear contours and large, centrally located nucleoli (fig 2).
Plasmablastic cytological features can also be present, with cells
possessing abundant basophilic cytoplasm and eccentrically
located nuclei. Lymphomas with a predominance of centro-
blasts have been termed centroblastic DLBCL, whereas those
with greater than 90% immunoblasts/plasmablasts have been
termed immunoblastic DLBCL.

These two general morphological subtypes show correlation
with certain clinical features and molecular profiles. The
subtypes occur with approximate equal frequency in HIV-
infected patients, with the relative frequency of centroblastic
DLBCL increasing and that of immunoblastic DLBCL decreasing
in recent years due to advances in HIV therapy, specifically the
receipt of HAART by eligible patients (see above). Centroblastic
DLBCL occurs in the setting of mild immunosuppression, has a
low frequency of EBV positivity (30—-40%) without expression of
LMP-1, shows a germinal centre B-cell phenotype (expression
of CD10 and BCL6, and lack of expression of CD138 and
MUMI1), and frequently shows rearrangements of the BCL6
gene. In contrast, immunoblastic DLBCL usually occurs in the
context of severe immunosuppression, has a high frequency of
EBV positivity (80-90%) with frequent expression of LMP-1
and EBNA-2, shows a non-germinal centre B-cell/activated B-
cell phenotype (lack of expression of CDI0O and BCL6,
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expression of CD138 and MUM1), and lacks rearrangements of
BCL6. Primary CNS lymphomas usually represent the immuno-
blastic variant of DLBCL.

Recently, gene and protein expression profiling studies have
identified at least three subgroups within the heterogeneous
category of DLBCL that correlate with prognosis. These
subgroups are a germinal centre profile, an activated B-cell
profile, and “type 3" profile.”’** A few studies have made early
attempts to compare HIV-associated DLBCL with these studies
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Figure 4 Plasmablastic lymphoma of oral
cavity type in HIV infection. The neoplasm
typically presents as mucosal masses (A)
composed of intermediate-large sized cells
with round eccentrically located nuclei with
one two large nucleoli (B). The cytoplasm is
basophilic and a paranuclear hof may be
apparent (B). The tumour cells are often
negative for CD45 (C) and CD20, but may
show weak variable expression of CD79a
(D), and are often positive for plasma cell
markers such as CD138, VS38c and CD38
(E). Most cases are positive for Epstein-Barr
virus by in situ hybridisation for EBV-
encoded RNA (F). Typically the plasmablasts
contain abundant cytoplasmic
-, immunoglobulin, this case showin

| expression of IgA (G) and kappa ﬁght chain
(H).

in immunocompetent patients. In a study using tissue micro-
arrays, two dimensional contour-frequency plots constructed
from immunohistochemical expression summation scores
showed two distinct clusters in non-HIV-associated DLBCL
cases, corresponding to a high germinal centre phenotype and a
high activated B-cell phenotype. By contrast, the HIV-asso-
ciated DLBCL cases showed a single cluster on the contour plot,
that had an intermediate germinal centre/activated B-cell
phenotype.” This preliminary data may reflect that although

www.jclinpath.com
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there are morphological similarities between DLBCL subtypes
in HIV-infected and uninfected patients, there are distinct
differences in the underlying pathogenesis.

Low grade B-cell lymphoma

Epidemiological studies have indicated that HIV-infected
individuals may have a slightly increased incidence of low
grade non-Hodgkin lymphoma compared to the general
population, estimated as a 14-fold increased risk among HIV-
infected patients previously diagnosed with an AIDS-defining
illness.” These indolent B-cell lymphomas represent 3-7% of
HIV-associated lymphomas.””** Reported subtypes have
included follicular lymphoma, B-cell small lymphocytic lym-
phoma, extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue, and monocytoid B-cell lym-
phoma.* **** The low grade lymphomas tend to occur in
patients with relatively normal peripheral blood CD4 counts,
and patients appear to have a similar median survival to that of
HIV-negative patients with these types of lymphoma.*

Peripheral T-cell lymphoma

Although not established as an AIDS-defining illness, periph-
eral T-cell lymphomas constitute another rare type of HIV-
associated lymphomas. Studies have estimated a 15-fold
increased risk of T-cell neoplasms in HIV-infected persons
compared to the expected incidence in the general population.”
Reported cases have included a diversity of subtypes, including
peripheral T-cell lymphoma, unspecified, anaplastic large cell
lymphoma, angioimmunoblastic T-cell lymphoma, enteropa-
thy-type T-cell lymphoma, adult T-cell leukaemia/lymphoma
associated with HTLV-I infection, and extranodal NK/T-cell
lymphoma.*** The majority of cases have demonstrated a CD4-
positive phenotype, with only a few reported instances of a
cytotoxic CD8-positive phenotype.” ** ** *' A subset of the cases
have been associated with EBV,* and in one case clonal
integration of the HIV genome itself into the tumour cell DNA
was shown by Southern blot analysis."

Rarely, patients with advanced HIV infection present with a
massive CD8-positive cutaneous T-cell infiltrate that mimics a
T-cell lymphoma. These patients typically present with a
pruritic, persistent, generalised, papular eruption which may
mimic mycosis fungoides. The infiltrating lymphocytes show
pleomorphic morphology, involving the dermis and subcutis,
with occasional epidermotropism.* * These infiltrates most
often show polyclonal TCR rearrangements by molecular
genetic analysis, consistent with a reactive process. This may
reflect a specific immune response to the HIV infection, as the T
cells have been shown to have MHC class I restricted
cytotoxicity against HIV proteins.** Occasional reports have
described the development of clonal T-cell neoplasms in the
setting of these atypical infiltrates.* *

Classical Hodgkin lymphoma

HIV infection increases the risk of HL." The morphological
patterns are similar to those seen in patients without HIV
infection, although with a greater proportion of the subtypes
(mixed cellularity, lymphocyte depleted) with less favourable
prognosis compared to the general population." ¥ As noted
above, the greater proportion of mixed cellularity and lympho-
cyte depleted subtypes appears specifically related to severe
immunocompromise in HIV, while HIV-infected patients with
modest immunocompromise are more at risk for the develop-
ment of the nodular sclerosis subtype. The composition of the
reactive inflammatory infiltrate in HIV-associated HL is often
characterised by a predominance of CD8-positive T lymphocytes
over CD4-positive lymphocytes, by contrast with the back-
ground in HL without HIV infection.*”” This finding may simply
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reflect the depleted peripheral CD4 counts in this patient
population.

The cytological and phenotypic features of the Hodgkin
Reed—-Sternberg (HRS) cells in HIV-associated HL are similar to
those in non-HIV associated HL (fig 3). The HRS cells typically
express CD15 and CD30, express CD20 in a minor subset, and
lack expression of CD45.* In the vast majority of HIV-
associated HL there is coincident EBV infection, with nearly
all cases showing EBER and LMP-1 expression in the HRS
cells.*” This association with EBV is considerably stronger than
that seen in HL in the non-HIV infected population.

HIV-associated HL most often presents at an advanced
clinical stage, with B symptoms, frequent extranodal disease,
and an aggressive course." ¥ Unusual extranodal sites, such as
the skin, lung and gastrointestinal tract may be involved.*” *
These sites are essentially never involved by HL that is not
associated with HIV.

Primary effusion lymphoma

PEL is a distinct clinicopathological entity occurring almost
exclusively in HIV-infected patients. This lymphoma subtype
comprises less than 5% of all HIV-associated NHL. Cases of this
type were first described by Knowles ef al in 1989, but its
distinctive features were not fully recognised until after the
identification of the Kaposi sarcoma-associated herpesvirus/
human herpesvirus 8 (KSHV/HHVS8) in 1994.>>

PEL consists of a neoplasm of B-cell lineage that typically
presents as a pleural, peritoneal or pericardial effusion, usually
without a contiguous tumour mass, which is consistently
associated with KSHV/HHVS infection.' The tumour cells have
large round to irregular nuclei with prominent nucleoli, and
abundant deeply basophilic and occasionally vacuolated cyto-
plasm; these are described as immunoblastic/plasmablastic or
anaplastic morphological features.' Results of recent studies
have broadened the scope of PEL to include those presenting as
a solid tumour mass with or without an associated effusion.””*
The so-called “extracavitary” or “‘solid variant” of PEL most
commonly involves the gastrointestinal tract or soft tissue, but
can also involve lymph nodes.”> Some studies have suggested
that the extracavitary variant of PEL has a slightly better
prognosis when compared with cases presenting with effu-
sion.”>

The immunophenotypic features of PEL often make it
difficult to confirm B-cell lineage, as the neoplasm usually
lacks expression of most B-cell associated antigens including
CD19, CD20, CD79a and immunoglobulins. The most fre-
quently expressed antigens include those associated with
activation or plasmacytic differentiation, such as CD30, CD45,
EMA, CD71, MUM1, and CD138." * *° Aberrant expression of T-
cell associated antigens CD3 and CD7 has been reported.”** All
cases show positivity for HHV8/KSHV-associated latent nuclear
antigen (LNA1) demonstrated by immunohistochemistry.” The
presence of EBV coinfection can be demonstrated in most cases
by in situ hybridisation for EBER; however, the viral
oncoprotein LMP-1 is generally not expressed.' ** > >*

Studies of immunoglobulin genes in PEL show clonal
rearrangement and frequent mutations, consistent with a
post-germinal centre B-cell neoplasm.*”>' °° Gene expression
studies on PEL have shown a profile with features of both
immunoblasts and plasma cells, clearly distinct from that of
other NHL and from germinal centre and memory B cells.*!
Rarely, clonal rearrangement of T-cell receptor genes has also
been demonstrated, although true cases of T-cell lineage PEL
are considered extremely rare.** ¢

PEL may occur preceding or subsequent to other HHV8-
associated diseases, including multicentric Castleman disease
(MCD) and Kaposi sarcoma.” * An HIV-infected patient with
recurrent, self-healing monoclonal HHV8 and EBV-positive
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plasmablastic cutaneous infiltrates that followed an indolent
clinical course has also been reported.” These ““precursor”
lesions suggest that additional genetic alterations are necessary
for evolution to PEL or other HHVS8-positive plasmablastic
lymphomas. This hypothesis is supported by cytogenetic studies
of PEL that have shown numerous structural and numerical
chromosomal abnormalities.® Recurring abnormalities include
trisomy 12, trisomy 7, aberrations in 1q21-25, and mutations
involving the 5’ non-coding region of the BCL6 gene.* No
rearrangements involving BCL1, BCL2, BCL6 or MYC have been
identified.”

Evolving disease entities associated with HIV infection
Recent literature has suggested new subtypes of HHVS8-
associated lymphoproliferative disorders distinct from PEL,
including plasmablastic lymphoma associated with MCD, and
germinotropic lymphoproliferative disorder. By contrast with
PEL, the neoplastic cells of plasmablastic lymphoma associated
with MCD are not coinfected with EBV.* In germinotropic
lymphoproliferative disorder, the plasmablasts contain clonally
integrated EBV and HHV8 DNA, but are localised within
germinal centres.”” The clinical features also contrast with those
of PEL, as patients have a more indolent disease course.”
Additional studies are necessary to further define these disease
entities and to better distinguish them from PEL.

Plasmablastic lymphoma of the oral cavity type
Plasmablastic lymphoma is a distinct type of diffuse large B-cell
lymphoma that occurs most often in the oral cavity or jaw of
HIV-infected individuals.' ®® This rare lymphoma subtype
accounts for 2.6% of HIV-related NHL.” The first description
designated this tumour as a lymphoma of the oral cavity®;
however, subsequent reports have described less frequent
involvement of extraoral sites such as the anal cavity,
gastrointestinal tract, lung, paranasal sinus, skin, spermatic
cord, testicle, bone and lymph nodes.”*"

Regardless of the site of occurrence, plasmablastic lymphoma
shows similar morphological and phenotypic features. The
neoplastic cells are intermediate to large in size, with round
nuclear contours and occasional multinucleation (fig 4).
Plasmacytic differentiation is usually apparent, with a cytolo-
gical spectrum including a minor population of small plasma-
cytoid cells with condensed chromatin ranging to large cells
with dispersed chromatin, prominent central nucleoli and
abundant basophilic cytoplasm with a paranuclear hof.' ** ¢ 7
The neoplastic population generally expresses CD45 and
plasmacytic markers such as CD138, EMA and MUMI1, and
usually lacks expression of pan-B-cell antigens such as CD20
and PAX5.' © 7 In early reports, slightly more than 50% of cases
were EBER positive as shown by in situ hybridisation studies®®;
in more recent series all cases of plasmablastic lymphoma have
been shown to be EBER positive.”” ? EBER-positive cases
generally lack expression of EBNA2 and LMP-1.” HHVS8
infection is not implicated in the pathogenesis of plasmablastic
lymphoma, with all cases negative for LNA1 when tested by
immunohistochemistry.® > While there is morphological and
phenotypic overlap with anaplastic myeloma, extramedullary
presentation and frequent EBV infection are distinctive
features.

Polymorphic B-cell lymphoma (PTLD-like)

HIV infection results in a reduction of T-cell immunity similar
to that iatrogenically induced in transplant patients. Therefore
it is not surprising that polymorphic lymphoid proliferations
resembling post-transplant lymphoproliferative disorders
(PTLD) have been reported in HIV-infected adults and children.
Histologically, these lymphoid proliferations have a variable
composition that includes small lymphocytes,” plasma cells,
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Take-home messages

® HIV infection is associated with a significantly increased
risk for malignant lymphoma.

o The majority of HIV-associated lymphomas are aggres-
sive B cell neoplasms that also occur in immunocompetent
patients.

e Opportunistic infection with lymphotropic herpes viruses
contributes to the pathogenesis of lymphoma subtypes
more unique to HIV positive patients.

® In HiV-infected patients, the risk of lymphomas has
decreased and the clinical outcome improved with highly
active antiretroviral therapy.

histiocytes and atypical immunoblasts often with plasmacytoid
or Reed-Sternberg-like cytological features.””® Similarly to
PTLD, these infiltrates are often associated with EBV infection.
By contrast with HIV-associated lymphoma, these polymorphic
infiltrates often show more limited disease distribution, lack
oncogene and tumour suppressor gene alterations, and may be
polyclonal or show a minor B-cell clone in a polyclonal
background. Regression of polymorphic B-cell lymphoma in
an HIV-infected patient after anti-retroviral therapy has been
reported.”
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