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Abstract Diffuse large B cell lymphoma (DLBCL) and
plasmablastic lymphoma (PBL) represent aggressive non-
Hodgkin lymphomas, particularly in the setting of HIV infec-
tion. Since the introduction of highly active antiretroviral ther-
apy (HAART), recent studies have documented improved
survival outcome in patients with AIDS-related lymphomas.
This study contributes a South African perspective by correlat-
ing the HIV status and prognosis of DLBCL and PBL with
differentiation profiles assessed by immunophenotyping. Anal-
ysis of the morphologic, immunophenotypic and clinicopath-
ologic features of 52 cases of DLBCL and 9 cases of de novo
PBL was performed. The overall survival of patients with PBL
was poorer than that of DLBCL (logrank p value 0.002).
Despite HAART, the overall survival with DLBCL and HIV
infection was significantly poorer than HIV negative patients
with DLBCL (p value <0.001). Profound immunosuppression
was evident in the HIV positive group as the mean CD4 count
was 151 cells/mm3 in DLBCL and 61 cells/mm3 in PBL. HIV
positive patients were significantly younger at presentation
with greater likelihood of extranodal lymphoma. When Hans’
and Muris’ algorithmic stratification of DLBCL were applied,
no statistical significance was demonstrated (p values 0.188
and 0.399 respectively). However, when Bcl-2 expression
occurred in germinal center-type DLBCL (Hans’ defined),

improved survival was conferred by the germinal center
immunophenotype (p value 0.007). The study demon-
strates that DLBCL and PBL have significant potential
for aggressive behaviour and poor outcome in the setting
of profound immunosuppression due to HIV infection.
Further studies are required to assess the effect of
targeted-immunotherapy (Rituximab) in combination with
recent amendment of the South African national antiretro-
viral treatment guidelines which has created tremendous
potential for improved survival in patients with AIDS-
related non-Hodgkin B-cell lymphomas.
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Introduction

Diffuse large B cell lymphoma (DLBCL), a malignant neo-
plasm of large B lymphoid cells, represents approximately
20–30 % of non-Hodgkin lymphomas in Western countries
and constitutes greater percentages in developing countries
[1]. Acquired immunodeficiency syndrome (AIDS) -
associated lymphomas are defined as those that occur with
increased frequency in patients infected with Human immu-
nodeficiency virus (HIV) with low CD4 counts [2]. In the
South African setting, DLBCL represents one of the
commonest HIV-associated non-Hodgkin lymphomas. Oth-
er aggressive B-cell lymphomas included in the HIV-NHL
group are plasmablastic lymphoma, Burkitt lymphoma and
primary effusion lymphoma [2, 3].

At immunohistochemical and molecular levels, there
have been salient prognostic subdivisions of DLBCL pro-
posed by several investigating groups which are inclusive of
Hans et al. [4], Chang et al. [5], Tumwine et al. [6], Amen et
al. [7], Muris et al. [8], Choi et al. [9], Alizadeh et al. [10],
and Madan et al. [11] among others.
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In 1978 Banks et al. published a remarkable case report of
an extramedullary lymphoid neoplasm displayingmorphologic
features of diffuse large B cell lymphoma of “immunoblastic
sarcoma” type. This neoplasmwas recognised as unique by the
lack of immunohistochemical expression of B-cell surface
markers and concomitant cytoplasmic expression of immuno-
globulin (IgG) leading to recognition of a malignant lymphoma
of plasmablastic identity [12]. Close to two decades thereafter,
the term plasmablastic lymphoma (PBL) was subsequently
coined by Delecluse et al. [13], following the description of
an acquired immunodeficiency syndrome-associated B-lineage
lymphoma with plasmacytic differentiation. Most recently, the
2008 WHO classification of tumours of haematopoietic and
lymphoid tissues recognised PBL as an independent large cell
non-Hodgkin mature B cell lymphoma, having been separated
from the DLBCL category [14].

Aim This study aimed to contribute a South African per-
spective by correlating the HIV status and prognosis of
patients with DLBCL and PBL with differentiation profiles
assessed by immunophenotyping. Prior to commencement,
institutional ethical approval of the study was obtained
(REC reference number 209/2006).

Method Cases of large cell lymphoma comprising diffuse large
B cell lymphoma and plasmablastic lymphoma were retrieved.
All cases were diagnosed at the histopathology department,
division of Anatomical Pathology, National Health Laboratory
Service, Groote Schuur Hospital, University of Cape Town,
South Africa. The cases were selected from a SNOMED-based
search of the DISA computer system and an intradepartmental
lymphoma database. Random selection of cases from both HIV
positive and negative patients was made and tissue samples
limited by the paucity of diagnostic tissue were excluded.

In total, 61 cases inclusive of 9 de novo PBL were
selected. Twenty seven tumours were diagnosed in HIV
positive patients, 28 in HIV negative patients and in 6
patients the HIV status was unknown.

Case selection in the HIV negative group focussed pre-
dominantly on the inclusion de novo DLBCL, not otherwise
specified. However, also included in this group were two
recipients of solid organ allograft transplantation (renal and
cardiac), one case of T-cell rich DLBCL, one case of
DLBCL possibly transformed from MALT lymphoma and
a case of primary DLBCL of the central nervous system.

All the cases were diagnosed between January 2004
and December 2007, allowing for a mean follow up of
27 months from the time of diagnosis. The slides were
morphologically reviewed and ancillary immunohisto-
chemistry was performed.

Treatment and co-morbidities were documented from the
clinical notes in close collaboration with the department of
radiation oncology.

Morphologic Features

The morphologic features of the tumours were assessed by
light microscopy using haematoxylin and eosin (H&E)
stained sections, 3–4 um in thickness.

Within nodal and extranodal locations, DLBCL
displayed diffusely destructive and widely permeative
growth patterns. Necrosis and apoptotic debris were
prominent features in some cases, particularly in HIV
positive patients. The vast majority of DLBCL displayed
mixed centroblastic and immunoblastic cytomorphologic
features (Fig. 1a). Prominent immunoblastic morphology
was evident in DLBCL occurring within the small

Fig. 1 a changed H/E (attached); caption ‐ DLBCL with mixed
centroblastic and immunoblastic cytomorphologic features. b and c
(H/E of c has been replaced; attached) ‐ PBL with starry‐sky appear-
ance and blast‐like features
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intestine of an HIV negative patient who received previ-
ous solid organ (renal) allograft transplantation. EBV
LMP-1 immunohistochemistry was positive in these tu-
mour cells.

All cases of plasmablastic lymphoma developed de novo
and displayed high grade features with sheet-like growth
patterns and interspersed tingible body macrophages which
imparted a starry-sky appearance (Fig. 1b). The individual
tumour cells displayed blast-like cytomorphologic charac-
teristics (Fig. 1c). Isolated cases of extra-oral plasmablastic
lymphomas showed variable, intermittently subtle, degrees
of plasmacytic differentiation.

The reviewed slides revealed no features of concomitant
viral cytopathy, granulomatous inflammation, Castleman
disease or Kaposi sarcoma.

Immunohistochemistry

Formalin-fixed, paraffin-embedded tissue blocks for each of
the selected cases were retrieved from the departmental
archives. A panel of immunohistochemical stains was
performed, at times augmenting those done at initial histo-
pathologic work-up and diagnosis. A total of 11, 3–4 micron,
sections were cut from each representative block, floated
onto silanised slides and heat fixed at 75 °C for 30 min. All
immunohistochemistry (IHC) was performed on a Dako
Autostainer (Universal Staining System) using the Envision
Detection System. Positive and negative controls were in-
cluded in each run (Table 1). Immunohistochemistry was
interpreted with the aid of a scoring system in which scores
of 0–4 were allocated in relation to the percentage of posi-
tively staining tumour cells (Table 2). Scores of 0–5 were
used when assessing the proliferation index (Ki67). Using
the cut-off limits of previous studies as guidelines, the level
for interpreting CD10, Bcl-6 and Bcl-2 as positive in this
study was >25 % tumour cell staining (i.e. score of at least
2). Any proportion of tumour cell immunoreactivity for
CD20, CD38, CD138, MUM1, EBV LMP1 and VS38C
was considered positive.

Statistical Interpretation

The data generated from the scoring system was captured in
Excel-spread sheets. Information regarding age, CD4 count,
IPI score, HAART, chemotherapy (CHOP) and radiation
treatment was obtained. Data spread sheets were subse-
quently created and statistical analysis of the gathered data
was conducted by a statistician using computer programme
SPSS version13. Kaplan Meier curves for survival, Logrank
test and the Cox regression model were used. In this study
the survival time refers to the time to death and the survival
time was censored. The comparison of survival curves be-
tween two groups was assessed by means of the Logrank
test. Two sided p values less than 0.05 were indicative of
statistical significance (Table 3).

Treatment

All patients with DLBCL and PBL were treated with CHOP
therapy (cyclophosphamide, vincristine, doxorubicin/
adriamycin and prednisone) without immunotherapy. Intra-
thecal chemotherapy was used prophylactically in patients
with nasopharyngeal or paraspinal involvement and in pa-
tients with central nervous system (CNS) disease [15, 16].
Some patients in this study also received varying therapeutic
combinations which included dose-reduced chemotherapy,
palliative radiotherapy, involved field radiotherapy and in-
trathecal chemotherapy. Patients with PBL were treated with
CHOP therapy and those with localised disease who had a
complete response received involved field radiotherapy.

HIV positive patients who responded poorly to CHOP
would receive palliative radiotherapy and/or palliative chemo-
therapy depending on the site and extent of residual disease.

All patients in the HIV positive group received highly
active antiretroviral therapy (HAART). Some patients re-
ceived HAART prior to the diagnosis of lymphoma while
others commenced HAART at the time of lymphoma diag-
nosis. During the course of this study, the 2004 South
African national antiretroviral treatment guidelines were

Table 1 Antibodies used in the
study Antibody Clone Dilution (PBS) Antigen retrieval Control

CD10 56C6 1:30 10 mM Citrate Tonsil

CD38 SPC32 1:60 1 mM EDTA Tonsil

CD138 MI 15 1:50 1 mM EDTA Appendix

Bcl-2 124 1:20 10 mM Citrate Appendix

Bcl-6 PG-B6p 1:20 1 mM EDTA Appendix

Mib-1 Ki-67 1:50 10 mM Citrate Appendix

EBV LMP-1 1:200 1 mM EDTA Positive lymph node

MUM-1 MUM 1p 1:50 1 mM EDTA Appendix

Plasma Cell VS38C 1 :30 1 mM EDTA Tonsil
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such that first line therapy comprised stavudine with
lamivudine and efavirenz or nevirapine. Second line
HAART therapy comprised zidovudine, didanosine and
lopinavir/ritonavir [17].

HIV negative patients who had poor response to CHOP
or who relapsed would be considered for high-dose salvage
chemotherapy and stem cell transplant. Due to resource
limitations, Rituximab was not available to public/state pa-
tients in South Africa during the course of this study.

Co-morbidities Occurring During the Course of the Study

Opportunistic infections frequently complicate the outcome
and survival of patients with lymphomas, particularly in the
setting of concomitant HIV infection. During the period of
our study (2004–2007), 11 patients in the HIV positive
group were diagnosed with tuberculosis and one patient
was diagnosed with Kaposi sarcoma. However, deaths
which occurred in the HIV positive group were clinically
and radiologically attributed to lymphoma rather than over-
whelming opportunistic infection.

Results

The mean and median ages of patients with DLBCL in the
HIV negative group were 54 and 59 years, respectively. In
contrast, in the HIV positive group the overall mean and
median ages were 43 and 36 years, respectively. Further
stratification revealed that the mean age of HIV positive
patients with DLBCL and PBL was 48 and 36 years,
respectively.

In the HIV negative and HIV status unknown group,
DLBCL was diagnosed in 18 females and 16 male patients.
Fifteen cases were diagnosed on biopsies of lymph nodes
and 18 cases on biopsies of extranodal sites. In one addi-
tional case, the distinction between nodal and extranodal
involvement was uncertain as the incisional biopsy originat-
ed from the retroperitoneum. The extranodal regions includ-
ed skin, kidney, testis (2 cases), nasopharynx (3), tonsil (2),
adenoids (2), central nervous system (2), small intestine,
spleen, bone (vertebra and clavicle) and breast.

In the HIV positive group there were ten males and eight
females. Five cases were diagnosed on lymph node biopsies
and 13 cases were diagnosed in extranodal topographic sites.
The extranodal sites included liver (3 cases), nasopharynx (4),
soft tissue, kidney, pancreas, spleen (2) and adrenal gland.

PBL was diagnosed in four male and five female patients,
all of whom had HIV infection. Two cases occurred in the

Table 2 Immunohisto-
chemistry scoring
system

Score % of tumour cells displaying
positive staining

0 negative

1 1–25

2 26–50

3 51–75

4 76–100

Table 3 Predictive value of individual and combined immunohisto-
chemical markers in DLBCL

Characteristics Number OS
(%)

Median survival
time (months)

P-value

Hans’ algorithm

GCB 25 43 27 0.188

Non GCB 27 22 11

Muris’ algorithm

Group 1 27 39 21 0.399

Group 2 25 24 11

HIV

Negative 28 40 16 <0.001

Positive 18 11 7

CD10

Negative 30 33 11 0.442

Positive 22 26 10

Bcl-6

Negative 19 13 16 0.487

Positive 33 39 18

MUM 1

Negative 23 37 13 0.124

Positive 29 28 11

Bcl-2

Negative 20 18 9 0.371

Positive 32 38 16

CD 38

Negative 1 14 11 0.769

Positive 51 33 13

Bcl-2 in GCB

Negative 10 20 7 0.007

Positive 15 64 27

Bcl-2 in non-GCB

Negative 7 14 21 0.268

Positive 20 25 11

IPI

Low risk: 0–2 31 38 13 0.794

High risk: 3–5 21 24 16

Ki-67

<4 21 39 21 0.079

≥4 31 26 9

Diagnosis

PBL 9 0 6 0.002

DLBCL 52 33 18
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gingiva and floor of mouth and seven were diagnosed in
extra-oral topographic regions. The latter included bone
(clavicle), rectum, anus, skin, extradural T8 spinal region,
scalp and suprasternal soft tissue region.

At the time of lymphoma diagnosis, the overall
mean CD4 count in patients with HIV infection was
121 cells/mm3. Further stratification revealed a mean
CD4 count of 151 cells/mm3 in patients with DLBCL
and mean CD4 count of 61 cells/mm3 in those with
PBL.

Immunohistochemistry Results

All the cases of DLBCL demonstrated diffuse expression of
CD20. High proliferation indices occurred in the HIV pos-
itive and negative groups (Fig. 2a). CD10 expression, in-
volving at least 25 % of tumour cells (score ≥2), was found
in 42 % (22/52) of DLBCL cases. Similarly, Bcl-6 expres-
sion was established in 63 % (33/52) while MUM1 expres-
sion occurred in 56 % (29/52) of cases. CD38 expression
was found in 98 % (51/52) of cases and EBV-LMP1 expres-
sion occurred in 5/52 cases. Bcl-2 expression (Fig. 2b),
involving at least 25 % of tumour cells, occurred in 62 %
(32/52) of DLBCL cases.

All cases of PBL in the study lacked CD20 expression
and 8/9 cases displayed diffuse MUM1 nuclear immuno-
expression. EBV LMP1 immunoexpression was detected in
3/9 cases, while VS38C, CD38 and CD138 expression was
found in all PBL cases. The proliferation index in PBL was
high and ranged from 76 to >95 %.

Statistical Results

Despite antiretroviral therapy, the overall survival of HIV-
positive patients with DLBCL was significantly poorer than
that of HIV-negative patients (Logrank test confirmed sta-
tistically significant p value of <0.001; Fig. 3). Although the
number of PBL cases was limited (n=9), the study revealed
that the overall survival of patients with plasmablastic lym-
phoma was significantly poorer than that of DLBCL (p
value of 0.002; Fig. 4).

When Hans’ algorithm was used to stratify cases of
DLBCL, there was no significant difference in survival
between patients with germinal centre-subtype DLBCL
and non-germinal centre subtypes (p value 0.188).

Similarly, when Muris’ algorithm was used to stratify
cases of DLBCL, no significant difference in survival was
demonstrated between group 1-type DLBCL and group 2-
type DLBCL (p value 0.399). Independent assessment of
CD10, Bcl-6 and MUM1 expression in DLBCL revealed no
significant differences in survival (p values 0.442, 0.487,
0.124 respectively).

Furthermore, no statistical significance was found when
Bcl-2 expression was assessed independently of the IPI score,
CD10, Bcl-6 and MUM1 expression. However, an interesting
finding was revealed when Bcl-2 expression occurred in ger-
minal center-type DLBCL, using Hans’ algorithmic stratifica-
tion, in that improved survival was conferred by the germinal
center phenotype (p value 0.007; Fig. 5).

No survival difference was demonstrated in patients with
low risk (0–2) and high risk IPI scores (p value 0.794).

Statistical observation revealed that CD138 expression in
DLBCL involving >25 % of tumour cells occurred only in
the HIV positive group and was associated with shorter
survival time in this study. However no statistical signifi-
cance was evident (p 0.402).

EBV-LMP1 expression was found in 3/9 cases of PBL
and 5/52 cases of DLBCL. In the latter group, 4/5 EBV
LMP1-positive DLBCL occurred in patients with HIV
infection.

CD38 expression occurred in all cases of DLBCL in the
HIV negative group and 16 cases of DLBCL in the HIV
positive group. CD38 expression in DLBCL was not asso-
ciated with statistically significant difference in survival
(p value 0.769).

Table 3 contains predictive values of individual and
combined immunohistochemical markers in DLBCL.

Fig. 2 a Ki‐67 immunohistochemistry demonstrating high prolifera-
tive index in DLBCL. b Bcl‐2 immunohistochemistry displaying dif-
fuse cytoplasmic staining in DLBCL
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Discussion

The occurrence of diffuse large B cell lymphoma is ampli-
fied by the confounding co-morbidity of immunosuppres-
sion due to HIV infection, a well established risk factor for
the development of NHL. The literature abounds with
reported studies of various prognostic factors proven to
successfully predict outcome in DLBCL. While synchro-
nously providing a South African perspective, this study
builds on and contributes to an elaboration of prognostic
factors in DLBCL and PBL.

The prognostic factors are inclusive of the long-standing,
internationally accepted International Prognostic Index
(IPI), which combines several clinical parameters to stratify
patients into (low, intermediate and high risk) prognostic
groups [1, 18–21]. In contrast to several studies, the present
study has not demonstrated significant survival differences
between low risk and high risk IPI indices. This finding is
likely due to limitations of the study sample size and het-
erogeneity of cases included.

Assessment of the mean and median ages at lymphoma
presentation revealed that HIV positive patients were signif-
icantly younger (greater than a decade) compared to the age
at presentation of DLBCL in HIV negative patients (HIV
positive—mean age 43; median age 36 years; HIV
negative—mean age 54; median age 59 years).

In the HIV positive group, lymphoma was diagnosed more
frequently on biopsies of extranodal topographic regions than
lymph node biopsies. In contrast, in the HIV negative/status
unknown group, DLBCL was diagnosed in relatively equal
proportions on biopsies of nodal and extranodal sites.

Several researchers have supported the positive prognostic
influence of HAART on AIDS-related lymphomas. In a pro-
spective observational study, Antinori et al. [22] established
that concurrent administration of HAART and chemotherapy
could significantly modify the natural history of non-
Hodgkin’s lymphoma in HIV infected patients. HAART
resulted in an increased response rate to chemotherapy and
prolonged overall survival. In addition, HAART could possi-
bly increase the tolerability of higher chemotherapy dose

Fig. 3 Kaplan Meier curves for
overall survival: DLBCL
occurring in HIV negative and
HIV positive patients. Despite
antiretroviral therapy, the
overall survival of HIV-positive
patients with DLBCL was
significantly poorer than that of
HIV-negative patients. Log-
rank test confirmed statistically
significant p value of <0.001

Fig. 4 Kaplan Meier curves for
overall survival in patients with
plasmablastic lymphoma and
DLBCL. The study revealed
that the overall survival of
patients with plasmablastic
lymphoma was poorer than that
of DLBCL. Log-rank test
confirmed a statistically
significant p value of 0.002

700 S. Pather et al.



intensities. In further support thereof, Navarro et al. [23]
demonstrated that patients treated with combination CHOP
and HAART experienced higher rates of complete remission
than those treated only with CHOP. Importantly, Besson et al.
[24] found that the incidence of AIDS-related lymphomas had
decreased significantly since the introduction of HAART.
Patients on HAART were found to have higher CD4 counts
at the time of lymphoma diagnosis and improved overall
survival. A decrease in the incidence of NHL after the intro-
duction of HAART has been further substantiated by the
findings of Seaberg et al. [25] and Franceschi et al. [26].

In 2004, the South African National Antiretroviral Treat-
ment Guidelines stipulated specific criteria for the initiation of
antiretroviral therapy (ART) in patients infected with HIV.
These criteria included CD4 <200 cells/mm3 irrespective of
the WHO-defined disease stage or WHO stage IV AIDS-
defining illness (which included lymphoma) irrespective of
the CD4 count. An accompanying essential criterion was that
of patient willingness and readiness to take antiviral therapy
adherently [17]. In 2010, the South African National guide-
lines were revised to include initiation of ART when CD4
counts less than 350 cells/mm3 occurred in patients with TB
and HIV co-infection and in pregnant women. In addition, the
criterion for the presence of drug-resistant tuberculosis
(MDR/XDR), irrespective of the CD4 count, was included
[27]. In August 2011, the guidelines were further revised and
synchronised with that of the World Health Organisation such
that commencement of ART would be indicated when CD4
counts were 350 cells/mm3 or less [28].

The 2004 national ART guidelines were in place during the
period of this study. As such, all HIV positive patients in the

study received HAART, either prior to the diagnosis of lym-
phoma or at the time of lymphoma diagnosis. Despite
HAART, a significant finding in this study was that the overall
survival of patients with DLBCL and HIV infection was
significantly poorer than that of patients with DLBCL in the
absence of HIV infection (p value <0.001). This finding
contrasts that of several studies in which higher remission
and improved survival rates have been established in NHL
occurring in HIV positive patients receiving HAART [22, 24,
29, 30]. Factors contributing to the disparate survival outcome
in our HIV positive group include severe immunosuppression
(mean CD4 121 cells/mm3 ), delayed initiation of antiviral
therapy until an advanced stage of HIV infection in combina-
tion with limiting issues such as ARV non-compliance and the
dreaded possibility of ARV treatment failure.

DLBCL is an aggressive malignancy and despite
multidrug chemotherapeutic regimens, remissions were pre-
viously achieved in 40–60 % of cases [1, 21, 31]. Recently,
further improvement in outcome of an additional 10 % has
been documented in HIV negative patients due to Rituximab
augmentation of chemotherapy regimens [32–34]. In the
resource-limited setting of public health care in South Afri-
ca, Rituximab immunotherapy was unfortunately not avail-
able to state/public patients during the course of this study.

At immunohistochemical and molecular levels, there have
been several prognostic subdivisions of DLBCL. Hans et al.
[4] stratified cases of de novo DLBCL into prognostically
significant subgroups with germinal center B-cell–like
(GCB), activated B-cell–like (ABC) and type 3 gene expres-
sion profiles. The germinal center group of DLBCL which
was CD10+ or Bcl6+/CD10-/MUM1- was associated with

Fig. 5 Kaplan Meier curves for overall survival in DLBCL when Bcl-
2 expression occurred in the Hans-defined GCB group. No statistical
significance was found when Bcl-2 expression was assessed indepen-
dently of the IPI score, CD10, Bcl-6 and MUM1 expression (p value
0.371). However, an interesting finding was established when Bcl-2

expression occurred in germinal center-type DLBCL, using the Hans
algorithmic stratification [9], in that improved survival was conferred
by the germinal center phenotype. The accompanying statistically
significant p value was 0.007
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better overall survival relative to the non germinal center
group which was CD10-/Bcl6- or CD10-/Bcl6+/MUM1+.
The subclassification of DLBCL by gene expression was
correlated with protein expression using immunohistochem-
istry. Muris et al. [8] subsequently established an interesting
algorithmic stratification of DLBCL into prognostically
favourable (group 1) and unfavourable groups (group 2) based
on tumour expression of Bcl-2, MUM1 and CD10. Using
cases of primary nodal DLBCL, this algorithmic stratification
was found to bemost predictive of clinical outcome in patients
with intermediate to high IPI scores. When these prognostic
algorithms were used in the present study, no significant
differences in survival were established.

Bcl-2 is known to be an inhibitor of apoptosis. As such, it is
likely that the presence of high levels of Bcl-2 protein pro-
motes survival of tumour cells by reducing apoptosis and
conferring resistance to therapeutic agents [35–37]. Several
studies have supported the finding of poor prognosis when
Bcl-2 expression occurs in DLBCL [4, 8, 38–41]. In the
present study, when the occurrence of Bcl-2 expression in
germinal center-type DLBCL was assessed using Hans’ algo-
rithmic stratification, improved overall survival was conferred
by the germinal center phenotype. Barrans et al. [41] reported
that the GC phenotype was associated with an improved
survival in both Bcl-2 positive and negative groups. Muris et
al. [8] furthermore established that Bcl-2- positive cases of
DLBCL which concomitantly expressed CD10 were found to
have significantly better outcome than CD10-negative cases.
These findings suggested that Bcl-2 expression alone may be
insufficient to fully inhibit chemotherapy-induced apoptosis.
There is corroborative evidence supportive of the understand-
ing that CD10- expressing lymphoid cells, both neoplastic and
non-neoplastic, are inclined to become increasingly prone to
apoptosis. Often there is associated c-myc upregulation within
these cells with resultant cellular induction into the cell cycle.
This process creates the potential for improved response to
apoptosis-inducing therapy in CD10-expressing DLBCL and
maywell account for a significant survival advantage [42–46].

Several researchers have reiterated the positive prognos-
tic influence associated with Bcl-6 immunoexpression in
DLBCL [12, 47, 48]. However, in the present study Bcl-6
expression in DLBCL was not independently associated
with a positive influence on survival (p value 0.487).

Hoffman et al. [2] established that CD138 expression, in the
absence of Bcl-6 and CD10, was associated with poor overall
survival in AIDS-related B-cell lymphomas. In the present
study, CD138 expression in DLBCL involving >25 % of
tumour cells, occurred only in the HIV positive group and
was associated with shorter survival time. However, no statis-
tical significance was evident (p 0.402). Further investigation
of the significance of CD138 expression in larger studies is
required, as expression thereof is likely to be associated with
poorer prognosis in light of an activated B cell phenotype.

Plasmablastic lymphoma (PBL) incidence accounts for
approximately 2.6 % of all AIDS-associated non-Hodgkin
lymphomas and occurs most often in immunocompromised
adult patients with low CD4 counts [49–51] PBL has very
rarely been reported in paediatric patients, most of whom are
immunodeficient due to HIV infection [3, 52–55]. This
tumour also rarely occurs in HIV negative and/or elderly
patients with topographic sites of involvement inclusive of
the oral cavity and extra-oral sites [56–58]. Epstein Barr
virus (EBV) infection plays an important role in the patho-
genesis of oral/extra-oral PBL and is demonstrable in 60–
100 % of PBL using EBER in situ hybdridisation. However,
detection of expression of EBV latency-associated proteins
such as latent membrane protein-1 (LMP-1) by immunohis-
tochemistry is very much lower [59, 60]. Interestingly,
Rochford et al. [61] observed that EBER positive EBV
infection, without detectable LMP-1, was associated with
plasmacytic differentiation in EBV-infected B-cell lines.
PBL a very aggressive NHL with poor outcome, as the
estimated survival is usually less than 1 year [13, 14].

The present study included nine cases of de novo PBL
occurring in HIV positive adult patients. Analysis of the age
at presentation showed that HIV positive patients with PBL
were significantly younger (greater than a decade) than
those with DLBCL (HIV/PBL—mean age 36 years;
HIV/DLBCL—mean age 48 years). A difference of 18 years
was found between the mean age at presentation of HIV
positive patients with PBL and HIV negative patients with
DLBCL. Patients with PBL also had a significantly lower
mean CD4 count, 61 cells/mm3, in contrast to the mean CD4
count of 151 cells/mm3 in patients with DLBCL. Although
the number of plasmablastic lymphomas in this study is
limited (n=9), a significant difference in survival was dem-
onstrated in that the overall survival of patients with PBL
was poorer than that of DLBCL (p value 0.002). The median
survival of patients with PBL was 6 months. Four of the
patients with PBL were lost to follow-up.

The scenario of “lost to follow-up” was a significant limit-
ing factor in this group of patients. In the South African milieu,
loss of follow up may be attributed to low socio-economic
status resulting in frequent logistic and financial challenges in
accessing medical treatment, debilitating poor nutritional sta-
tus, undiagnosed opportunistic diseases and the unfortunate
reality of death occurring in non-hospitalised patients.

Conclusion

This study demonstrated that diffuse large B cell lym-
phoma and plasmablastic lymphoma have significant
potential for aggressive behaviour and poor outcome in
the setting of profound immunosuppression due to HIV
infection.
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Although the findings in this study are not novel, we
have demonstrated that in the South African setting, the
combination of clinical and biochemical prognostic param-
eters coupled with thorough morphologic assessment and
immunohistochemical analysis of DLBCL and PBL has
proven to yield prognostically useful information. In future,
this may facilitate consideration of management stratifica-
tion of HIV positive patients with DLBCL or PBL.

The welcomed recent revision of the South African Na-
tional Antiretroviral Treatment Guidelines has created tre-
mendous potential for improved survival in patients with
AIDS-related malignancies. Further studies are required to
assess the effect of these amendments in combination with
the role of targeted-immunotherapy on survival in patients
with AIDS-related B-cell lymphomas.
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