
Prognostic Factors in Chemotherapy-Treated Patients with
HIV-Associated Plasmablastic Lymphoma

JORGE J. CASTILLO,a ERIC S. WINER,b DARIUSZ STACHURSKI,c KIMBERLY PEREZ,a MELHEM JABBOUR,d

CANNON MILANI,d GERALD COLVIN,b JAMES N. BUTERAb

aThe Warren Alpert Medical School of Brown University, Division of Hematology and Oncology, The
Miriam Hospital, Providence, Rhode Island, USA; bThe Warren Alpert Medical School of Brown University,
Division of Hematology and Oncology, Rhode Island Hospital, Providence, Rhode Island, USA; cThe Warren

Alpert Medical School of Brown University, Department of Pathology, The Miriam Hospital, Providence,
Rhode Island, USA; dBoston University School of Medicine, Division of Hematology and Oncology, Roger

Williams Hospital, Providence, Rhode Island, USA

Key Words. HIV • AIDS • Plasmablastic lymphoma • PBL • Prognostic factors

Disclosures: Jorge J. Castillo: None; Eric S. Winer: None; Dariusz Stachurski: None; Kimberly Perez: None;
Melhem Jabbour: None; Cannon Milani: None; Gerald Colvin: None; James N. Butera: None.

The paper discusses the use of rituximab (Genentech, Inc.) and bortezomib (Millennium Pharmaceuticals, Inc.) to treat
HIV-associated lymphomas.

The content of this article has been reviewed by independent peer reviewers to ensure that it is balanced, objective, and free from
commercial bias. No financial relationships relevant to the content of this article have been disclosed by the authors or independent
peer reviewers.

ABSTRACT

Background. Plasmablastic lymphoma (PBL) is a vari-
ant of diffuse large B-cell lymphoma commonly seen in
the oral cavity of HIV-infected individuals. PBL has a
poor prognosis, but prognostic factors in patients who
have received chemotherapy have not been adequately
evaluated.

Methods. An extensive literature search rendered 248
cases of PBL, from which 157 were HIV�. Seventy cases
with HIV-associated PBL that received chemotherapy
were identified. Whenever possible, authors of the orig-
inal reports were contacted to complete clinicopatho-
logical data. Univariate analyses were performed calcu-
lating Kaplan–Meier estimates and compared using the
log-rank test.

Results. The mean age was 39 years, with a male pre-
dominance. The mean CD4� count was 165 cells/mm3.
Advanced clinical stage was seen in 51% and extraoral

involvement was seen in 43% of the cases. The expres-
sion levels of CD20 and Epstein-Barr virus– encoded
RNA were 13% and 86%, respectively. The overall sur-
vival duration was 14 months. In a univariate analysis,
early clinical stage and a complete response to chemo-
therapy were associated with longer survival. There was
no apparent difference in survival with regimens more
intensive than cyclophosphamide, doxorubicin, vincris-
tine, and prednisone (CHOP).

Conclusions. Patients with HIV-associated PBL
have a poor prognosis. Prognosis is strongly associ-
ated with achieving a complete clinical response to
CHOP or CHOP-like chemotherapy. The role of more
intensive regimens is currently unclear. Further re-
search is needed to improve responses using novel
therapeutic agents and strategies. The Oncologist 2010;
15:293–299
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INTRODUCTION

Plasmablastic lymphoma (PBL) is a distinct variant of dif-
fuse large B-cell lymphoma (DLBCL) and is strongly asso-
ciated with HIV infection. PBL was initially described in
1997, arising most commonly in the oropharyngeal area of
HIV-infected individuals [1]. Pathologically, PBL lacks ex-
pression of CD20, but because of its plasmacytic differen-
tiation, expresses plasma cell markers such as CD38,
CD138, or MUM1 (multiple myeloma oncogene 1). The
clinical course of PBL is characteristically aggressive, with
a reported median overall survival (OS) time of 15 months
[2]. However, spontaneous regression with antiretroviral
therapy (ART) has been reported [3–5], as well as pro-
longed and durable responses to chemotherapy [6–10].

Several prognostic factors have been identified in HIV-
associated lymphomas; these include the International
Prognostic Index (IPI) score [11] and CD4� cell count [12],
among others. Data on prognostic factors in PBL are lack-
ing and these analyses are unlikely to be performed pro-
spectively given the rarity of this malignancy, which
accounts for �2% of all HIV-associated lymphoma cases
[13]. The identification of prognostic factors in this popu-
lation may allow a better understanding of the biology of
this disease.

The principal objective of this study was to identify,
from a thorough literature search, potential prognostic fac-
tors for survival in HIV-associated PBL patients who have
undergone chemotherapy. A secondary objective was to de-
scribe their clinicopathological characteristics.

METHODS

Search
An extensive literature search was undertaken using
Pubmed/MEDLINE from January 1997 through September
2009. The search key was “plasmablastic lymphoma.” Our
search included letters to the editor, case reports, and case
series in all languages for which relevant clinicopathologi-
cal information was available; the minimum criteria for in-
clusion were a pathological diagnosis of PBL according to
the World Health Organization classification, age, sex, Ann
Arbor clinical stage, chemotherapy received, response to
chemotherapy, final outcome, and OS in months. Patients
who did not fulfill all the minimum criteria, patients with a
negative or unknown HIV status and patients who experi-
enced a complete remission (CR) without ever receiving
chemotherapy were excluded.

Data Gathering
Additional clinical data included CD4� cell count, use of
ART, Eastern Cooperative Oncology Group performance

status score, lactate dehydrogenase (LDH) levels, sites of
involvement (oral versus extraoral), bone marrow involve-
ment, presence of B symptoms, and cause of death. Addi-
tional pathological data included immunohistochemical
expression of CD20, Epstein-Barr virus (EBV)-encoded
RNA (EBER) [14] and Ki67, and cytogenetic abnormali-
ties. Attempts to contact the authors of the original papers
were done, whenever necessary, in order to obtain addi-
tional data. Approximately 40% of the authors were con-
tacted by e-mail, with a response rate of 30%.

Statistical Analysis
Clinicopathological variables were dichotomized to facili-
tate analysis and are presented using descriptive methods.
The OS time was defined as the time, in months, elapsed
between the date of diagnosis and the date of death or last
follow-up. The �2 test was used to evaluate the association
between the clinicopathological variables and response
to chemotherapy and final outcome. Univariate analyses
were done using Kaplan–Meier survival estimates, which
were compared using the log-rank test. p-values � .004 were
considered statistically significant, according to a Bonferroni
correction for multiple observations. Calculations and
graphs were obtained using MedCalc statistical software
(Mariakerke, Belgium).

RESULTS

Search Results
Our initial search resulted in 116 articles. After reviewing
the titles and abstracts, 33 articles were deemed not eligible
because they were reviews, editorials, or laboratory exper-
iments; 83 articles were selected for full-text retrieval. In
total, 248 cases were extracted, from which 157 were
HIV�. After excluding cases that did not meet our mini-
mum inclusion criteria, 70 cases were deemed appropriate
for this study. Cases originated from several countries, in-
cluding the U.S., Canada, Germany, Italy, Spain, Greece,
The Netherlands, India, Japan, Argentina, and Australia.

Clinicopathological Characteristics
The main characteristics of HIV-associated PBL can be
seen in Table 1. The median age at presentation was 38.8
years (range, 3–60 years). The male-to-female ratio was 4:1
(56 male and 14 female cases). In regard to HIV-related
characteristics, the mean CD4� cell count was 165 cells/
mm3 (range, 3–484 cells/mm3), and 37% of cases received
ART. Among the lymphoma-related clinical characteris-
tics, performance status and LDH level were seldom re-
ported (14% of the time in both cases); advanced clinical
stage (3 and 4) was seen in 51% of the patients. Fifty-seven

294 Prognostic Factors in HIV PBL

 by guest on July 22, 2011
w

w
w

.T
heO

ncologist.alpham
edpress.org

D
ow

nloaded from
 

http://theoncologist.alphamedpress.org/


percent of cases presented with oral involvement, 18% pre-
sented with bone marrow involvement, and 37% presented

with B symptoms. The overall response rate (ORR) to che-
motherapy was 77% (CR, 46%; partial response [PR],
31%), with 57% of the patients deceased at the time of pub-
lication of their respective report. The most common cause
of death was lymphoma progression (72%). Within the
pathological features, CD20 was expressed in 13% of pa-
tients, EBER was positive in 86% of patients, and Ki67 ex-
pression �80% was seen in 64% of the cases. Of note,
MYC/IgH rearrangement was reported in five patients. In
regard to chemotherapy, 50% of the patients were treated
with cyclophosphamide, doxorubicin, vincristine, and
prednisone (CHOP) or CHOP-like regimens, 23% were
treated with regimens more intensive than CHOP, such as
the EPOCH, HyperCVAD, and CODOX-M/IVAC regi-
mens, and 27% received other therapies or unspecified reg-
imens; 19% received radiotherapy and 10% received
intrathecal methotrexate.

Survival Analysis
The median OS time for the entire group was 14 months,
with a 5-year OS rate of 31% (Fig. 1). In the univariate anal-
ysis (Table 2), the variables associated with longer survival
were early clinical stage (Fig. 2A) and a CR to chemother-
apy (Fig. 2B). When evaluating survival in patients obtain-
ing a CR and a PR, there was a statistically significant
survival advantage for the former group (median OS time,
not reached versus 11 months; p � .0001). Patients obtain-
ing a PR had a significantly longer survival time than pa-
tients who did not achieve a response (median OS time, 11
months versus 3.5 months; p � .0001). Although a very
small subset (n � 5), patients with HIV-associated PBL
who carried a MYC/IgH translocation had a very poor me-
dian OS time of 3 months (data not shown). When evaluat-

Figure 1. Kaplan–Meier overall survival (OS) estimate in 70
patients with HIV-associated plasmablastic lymphoma treated
with chemotherapy.

Table 1. Selected clinicopathological characteristics of 70
patients with HIV-associated plasmablastic lymphoma
treated with chemotherapy

Characteristic n Percentage

Age (n � 70)

�40 yrs 28 40%

�40 yrs 42 60%

CD4� cell count (n � 29)

�200/mm3 18 62%

�100/mm3 13 45%

�50/mm3 11 38%

Clinical stage (n � 70)

Early (1 or 2) 34 49%

Advanced (3 or 4) 36 51%

Site of involvement (n � 70)

Oral 40 57%

Extraoral 30 43%

Bone marrow involvement (n � 40)

Yes 7 18%

No 33 82%

Chemotherapy (n � 70)

CHOP or CHOP-like 35 50%

More intensive than CHOP 16 23%

Other regimen 19 27%

Response to chemotherapy (n � 70)

Complete response 32 46%

Partial response 22 31%

No response 16 23%

Cause of death (n � 39)

Lymphoma progression 28 72%

Infections, including
opportunistic

9 23%

Unrelated 2 5%

CD20 expression (n � 51)

Positive or weakly positive 6 12%

Negative 45 88%

EBER in situ hybridization
(n � 42)

Positive 36 86%

Negative 6 14%

Ki67 expression (n � 22)

�80% 14 64%

�80% 8 36%

Abbreviations: CHOP, cyclophosphamide, doxorubicin,
vincristine, and prednisone; EBER, Epstein-Barr virus–
encoded RNA.
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ing the role of chemotherapy, regimens more intensive than
CHOP did not seem to confer a survival advantage (Fig. 3);
there was no difference in the clinical stage distribution be-
tween the two groups (p � .66).

DISCUSSION

PBL is a rare lymphoproliferative disorder initially reported in
the oral cavity of HIV-infected individuals. PBL represents a
challenging diagnosis given its atypical morphology and the

lack of expression of pan-B-cell-related antigens such as
CD20. Pathologically, the differential diagnosis of PBL in-
cludes Burkitt’s lymphoma with plasmacytic differentiation,
anaplastic variants of DLBCL, and poorly differentiated car-
cinomas. PBL also constitutes a therapeutic challenge, be-
cause patients are usually severely immunosuppressed or
undergoing treatment with ART, increasing the potential for
adverse events, such as opportunistic infections, and pharma-
cokinetic interactions with chemotherapy.

Table 2. Univariate analysis of prognostic factors for survival in 70 patients with HIV-associated plasmablastic lymphoma
who received chemotherapy

Variable OS (mos) Hazard ratio (95% CI) p-Value

Age

�40 yrs 16 1.0

�40 yrs 11 1.21 (0.61–2.39) .58

CD4� cell count

�200/mm3 NR 1.0

�200/mm3 18 1.75 (0.55–5.56) .35

Use of ART

Yes NR 1.0

Never 7 3.29 (1.28–8.48) .01

Clinical stage

Early (1 or 2) 28 1.0

Advanced (3 or 4) 8 3.13 (1.64–6.25) .0007

Response

CR/PR 27 1.0

No response 3.5 122.19 (36.44–409.68) �.0001

Site of involvement

Oral 16 1.0

Extraoral 11 1.07 (0.55–2.07) .84

Bone marrow involvement

No 13 1.0

Yes 7 6.31 (1.55–25.68) .01

B symptoms

Absent 18 1.0

Present 6 3.36 (1.06–10.61) .04

CD20 expression

Positive 18 1.0

Negative 12 1.02 (0.29–3.58) .97

EBER expression

Negative 20 1.0

Positive 11 1.01 (0.33–3.07) .99

Ki67 expression

�80% NR 1.0

�80% 11 4.60 (1.35–15.67) .02

Abbreviations: ART, antiretroviral therapy; CI, confidence interval; CR, complete response; EBER, Epstein-Barr virus–
encoded RNA; NR, not reached; OS, overall survival; PR, partial response.
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The clinicopathological characteristics of this group of
patients were similar to those seen in prior reports [2, 15].
HIV-associated PBL more frequently affects younger male
individuals with CD4� cell counts �200/mm3. Oral sites
are the sites most commonly involved, although extraoral
PBL has emerged, likely as a result of greater recognition of
this disease among clinicians and pathologists, as well as
better diagnostic methods. Clinicians treat PBL similarly to
other aggressive lymphomas—half the cases reported were
treated with CHOP or CHOP-like regimens. However,
there was a significant portion of patients who were treated
with more intensive regimens, likely reflecting the overall
dissatisfaction with the historical results obtained with
CHOP. However, based on our results, there was no evi-
dence of longer survival with more intensive regimens. It

should be realized that higher intensity therapies were pos-
sibly given to patients with higher risk disease, who may
have a worse prognosis, introducing a potential bias in our
results.

Chemotherapy, however, can induce an ORR of 77%,
but, despite this, the OS time remains short, at 14 months
(28 months in early stages and 8 months in advanced
stages). Likely explanations for this poor prognosis are: (a)
the relapsing nature of PBL, which can be influenced by im-
munosuppression, because many relapses were seen in pa-
tients who stopped ART; (b) the chemoresistance of PBL,
because the most common cause of death was lymphoma
progression; and (c) the development of infectious compli-
cations, because this was the second most common cause of
death.

Little is known about potential prognostic indicators in
HIV-associated PBL. In fact, a recent review failed to dem-
onstrate an association between survival and several clini-
copathological characteristics [2]. A potential reason for
this lack of association is that many patients did not receive
chemotherapy, most likely because of their poor perfor-
mance status, whereas other patients achieved sustained re-
missions with the institution of ART alone. In order to
overcome these shortcomings, only chemotherapy-treated
patients were included in this analysis.

The median OS duration seen this group of HIV-asso-
ciated PBL patients is concordant with a prior report [2].
The most commonly used prognostic tool in aggressive
lymphomas is the IPI score. The IPI score has also been val-
idated, although retrospectively, in a series of reports, and is
considered by many to be the standard of care for risk strat-
ification in HIV-associated lymphoma [11, 16, 17]. Unfor-
tunately, in our study only a small fraction of the cases had
available LDH levels and performance status scores, mak-

Figure 2. Kaplan–Meier survival estimate in patients with HIV-associated plasmablastic lymphoma treated with chemotherapy
according to clinical stage (A) and response to therapy (B).

Figure 3. Kaplan–Meier survival estimate in 70 patients with
HIV-associated plasmablastic lymphoma according to chemo-
therapy regimen received.

Abbreviation: CHOP, cyclophosphamide, doxorubicin,
vincristine, and prednisone.
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ing the evaluation of the IPI score in HIV-associated PBL
impossible. Despite this obstacle, several features were as-
sociated with survival, including response to therapy and
clinical stage. Among other weaker factors were the use of
ART and bone marrow involvement. The latter, however,
could have been just a reflection of clinical stage. As with
other aggressive lymphomas, achieving a response
emerged as a prognostic factor for survival, and significant
survival differences were seen in patients achieving a CR
versus a PR and a PR versus no response. Because the use of
more intensive chemotherapy or the degree of immunosup-
pression does not seem to play a role in survival, a potential
explanation for the different responses could be based in the
biological heterogeneity inherent to PBL [18].

Recent studies have identified a group of patients with
DLBCL with concurrent MYC gene rearrangements treated
with rituximab plus CHOP (the R-CHOP regimen) [19]. Such
patients tend to have a worse prognosis and higher rates of cen-
tral nervous system involvement. Some authors have sug-
gested treating these patients with regimens used for Burkitt’s
lymphoma. Five patients in our series had translocations be-
tween chromosomes 8 and 14, which are typically seen in Bur-
kitt’s lymphoma [20–23]. Those patients presented with a
CD4� cell count �200/mm3 (n � 4), advanced stage (n � 3),
and extraoral involvement (n � 4), had disease associated with
EBV (n � 3) and an OS time of 3 months. None of those pa-
tients achieved a CR with chemotherapy; however, they did
not receive chemotherapy regimens more intensive than
CHOP. It is possible that these patients could have had Bur-
kitt’s lymphoma with plasmacytic differentiation misdiag-
nosed as PBL, although low CD4� cell counts are not typical
of Burkitt’s lymphoma.

Currently, the treatment of HIV-associated PBL is not
standardized, and because of the short survival duration seen,
further research is needed to improve our therapies. By defini-
tion, the PBL cell of origin is a nongerminal center or activated
B cell (NGC/ABC). Recent studies have reported the potential
value of the proteasome inhibitor bortezomib in patients with
DLBCL of NGC/ABC origin [24]; bortezomib elicits its anti-
lymphoma effect by blocking nuclear factor �B and by sensi-
tizing NGC/ABC DLBCL patients to chemotherapy. Only

one patient in our series was treated with single-agent bort-
ezomib, achieving a short-lived PR but finally succumbing to
infections [21]. There is an ongoing phase I/II trial, sponsored
by the AIDS Malignancies Consortium, using bortezomib in
combination with ifosfamide, carboplatin, and etoposide with
or without rituximab in patients with relapsed or refractory
HIV-associated non-Hodgkin’s lymphoma (ClinicalTrials.
gov identifier, NCT00598169) [25]. A randomized phase II
trial is evaluating the role of R-CHOP with or without bort-
ezomib in patients with previously untreated NGC/ABC
DLBCL (ClinicalTrials.gov identifier, NCT00931918) [26].
The latter trial can include HIV� patients that are receiving
ART.

Finally, the role of rituximab is unclear in the treatment of
HIV-associated PBL, but it might be of benefit in the small
proportion of patients whose lymphoma cells express CD20
[1, 3, 8, 27]. However, CD4� cell counts have to be taken into
consideration prior to starting rituximab therapy [28]. Based
on recent studies, the administration of rituximab seems to be
safe in patients with CD4� cell counts �100/mm3 while re-
ceiving proper antibiotic prophylaxis [29].

CONCLUSIONS

The present report adds to the current body of literature in re-
gard to prognostic factors in HIV-associated PBL treated with
chemotherapy. Several clinical factors were associated with
survival, including clinical stage and the use of ART; how-
ever, obtaining a CR to chemotherapy seems to be the stron-
gest predictor of survival. Therapies more intensive than
CHOP do not seem to prolong survival. Further research is
needed to understand the biology of PBL, which seems to be
very heterogeneous, in order to improve therapies.
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