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Background

Human immunodeficiency virus (HIV)-negative plasmablastic ymphoma (PBL) is a rare
entity of diffuse large B-cell ymphoma (DLBCL). The clinicopathological features of and
optimal treatment for HIV-negative PBL remain largely unknown.

Methods

To gain insight into this distinct lymphoma, we summarized the clinicopathologic charac-
teristics of 8 unpublished HIV-negative PBLs and performed a comprehensive review of
394 published cases.

Results

Of the 8 unpublished PBLs, the median patient age was 53.0 years. Four patients pre-
sented with stage IV disease. All 8 patients showed a plasma cell-like immunophenotype.
Of the six patients who received anthracycline-based chemotherapy, including two who
received bortezomib, three patients achieved a continuous complete response, two pa-
tients died due to disease progression, and one patient was lost to follow-up. The other
two patients achieved continuous complete response after receiving chemotherapy com-
bined with radiotherapy and surgery. Of the 402 patients, the majority were male, with
amean age of 58.0 years. EBV infection was detected in 55.7% of the patients. The median
survival times of the patients who received CHOP or CHOP-like regimens and intensive
regimens were not reached and 23.0 months, respectively, and the intensive regimen
did not improve the survival outcome (P=0.981). Multivariate analysis showed that EBER
remained the only independent factor affecting overall survival (OS).

Conclusion

HIV-negative PBL is a distinct entity with a predilection for elderly and immunosup-
pressed individuals. Intensive chemotherapy had no apparent survival benefits over the
CHOP regimen in terms of OS; the prognosis of this disease is poor with current chemo-
therapy methods, and treatment remains a challenge.
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INTRODUCTION [1, 2]. Plasmablastic lymphoma was once considered to occur

Plasmablastic lymphoma (PBL) is a HIV-related lymphoma
that constitutes less than 3% of all non-Hodgkin’s lymphoma

predominantly in human immunodeficiency virus (HIV)-
positive individuals. However, an increasing number of PBLs
in immunocompetent patients have been reported in case
series around the world. To date, little is known about
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HIV-negative PBL, including its epidemiology, clinicopatho-
logical features, treatment, and outcome. To further inves-
tigate this rare entity, we report our 8 patients with HIV-neg-
ative PBL and present an extensive literature review of 394
published cases of HIV-negative PBL.

MATERIALS AND METHODS

Patient selection

This was a retrospective study. Eight patients with PBL
between January 2007 and October 2016 were identified
through the pathology databases of Xiangya Hospital of
Central South University, the Second Xiangya Hospital of
Central South University and Hunan Cancer Hospital. All
patients were negative for HIV. The histological diagnosis
of PBL was based on hematoxylin and eosin (HE) staining
and immunohistochemical results according to the 2008
WHO classification of tumors of hematopoietic and lymphoid
tissues [1]. The histology slides and reports of all cases were
independently reviewed by a second hematopathologist at
Hunan Cancer Hospital to confirm the diagnosis.

Table 1. Clinical data of the 8 HIV-negative PBL patients.

Review of literature

We conducted a literature search of the PubMed, Embase,
and Cochrane Library electronic databases of English journals
and CNKI, Wanfang and VIP databases of Chinese journals
using the following search terms: ‘plasmablastic lymphoma
and human immunodeficiency virus-negative/HIV-negative’
and ‘PBL. Each article was acquired in full, and the references
of each article were examined in an effort to eliminate pre-
viously included cases. After excluding reviews without addi-
tional cases, unpublished abstracts, cases of HIV infection
and cases associated with human herpesvirus 8 (HHV-8)
or large B-cell lymphoma arising in HHV-8-associated multi-
centric Castleman disease (MCD), 394 individual PBL cases
were retrieved. All patients expressed at least one of plasma
cell marker (CD138, MUMI1, VS38c) and were negative or
partially positive for CD20.

Ethics approval and consent to participate

Written informed consent to store the patients’ blood sam-
ples and other medical information in our hospital database
was obtained from all of the patients, and we also obtained
separate consent to use these data in research. This study
was approved by the Institutional Review Board of the
National Cancer Institute and the ethics committees of

Case 1 Case 2 Case 3 Case 4 Case 5 Cases 6 Case 7 Case 8

Age (yr) 66 42 55 54 52 27 69 43
Sex Male Male Male Male Female Male Male Male
ECOG PS 1 1 1 1 1 1 1 1
Primary site (s) Lymph nodes ~ Nasopharynx Oral cavity —Oral cavity lleocecum Bone Nasal cavity ~ Skin
Lymph nodes involvement Yes Yes Yes Yes Yes Yes No Yes
Other organs involved Pelvis, No No Lung No No No No

humerus,

femur, axial

skeleton
B-symptoms Yes Yes Yes Yes Yes Yes No No
BM involvement No No No No No No No No
Ann Arbor stage 1\ Il 1l 1\ Il 1\ I v
Comorbidities Posthepatitic Diabetes No No Diabetes ~ Hepatitis B Diabetes Hepatitis B

cirrhosis mellitus mellitus mellitus,

hypertension
Lytic lesions Yes No No No No No No No
M protein IgA - - - - - - -
CSF cytology - - - - - - - -
Surgery No No No No Yes No No No
Chemotherapy Bor+CHOP GEMOX Bor+CHOP CHOP No CHOPE CHOP CHOP
IFRT NO Yes No No No No No No
Response PR CR CR No CR PD CR CR
Outcome DOD Alive Alive DOD Alive N/A Alive Alive
Follow-up (mo) 6 24 10 3 23 Lost to 79 45
follow-up

Abbreviations: BM involvement, bone marrow involvement; Bor, bortezomib; CHOP, cyclophosphamide+doxorubicin+vincristine+
prednisolone; CHOPE, cyclophosphamide+doxorubicin+vincristine+prednisolone+etoposide; CR, complete remission; CSF cytology,
cerebrospinal fluid cytology; DOD, death of disease; ECOG PS, Eastern Cooperative Oncology Group performance status; GEMOX,
gemcitabine+oxaliplatin; IFRT, involved-field radiotherapy; IgA, immunoglobulin A; M protein, monoclonal protein; N/A, not applicable; PBL,

plasmablastic lymphoma; PD, progressive disease; PR, partial remission.

Blood Res 2020;55:49-56.

bloodresearch.or.kr



HIV-negative plasmablastic lymphoma

51

Xiangya Hospital of Central South University, the Second
Xiangya Hospital of Central South University and Hunan
Cancer Hospital. The study was performed in accordance
with the Declaration of Helsinki and the institutional guide-
lines of the local ethics committee.

Data and survival analysis

Overall survival (OS) was defined as the time from the
date of diagnosis to the date of death or the last follow-up
visit. Survival analysis was performed using the Kaplan-Meier
method, and curves were compared using the log-rank test.
Significant factors from univariate analysis (P <0.05) were
further examined by multivariate analysis with Cox
regression. A P-values were two-sided, and the level of sig-
nificance was set at P£<0.05. Statistical analyses were per-
formed by using SPSS 19.0 software (SPSS Inc., Chicago,
IL, USA).

RESULTS

Case reports

The clinical data of all 8 patients are summarized in Table
1. All patients were negative for human immunodeficiency
virus, and the median age at diagnosis was 53.0 years (27.0-
69.0 yr). B symptoms were present in 6 patients. The primary
sites included the lymph nodes, nasopharynx, oral cavity,
ileocecum, bone and skin. Four patients presented stage IV
disease (case 1, case 4, case 6, and case 8), three presented
stage II disease and, one presented stage I disease. One patient
(case 1) showed clinical characteristics of plasma cell myelo-
ma, such as monoclonal IgA spikes and lytic bone lesions
observed by computed tomography (CT) scans, but serum
calcium, blood urea nitrogen (BUN) and creatinine were
in normal ranges.

All the 8 patients showed morphologic features of diffuse
large B-cells, with or without plasmacytic differentiation,
and showed a plasma cell-like immunophenotype. In our
study, all the patients were positive for MUM1 and negative
for CD20 and CD45. CD138 and CD38 were positive in
4 cases and negative in one case. CD79a, Pax5, and EMA
were variably positive. The average proliferation index was
90% (range from 80% to 100%). EBER-1 in situ hybridization
was performed in all cases, and only one patient had positive
results. HHV 8 was negative in all cases (Table 2).

Of the eight patients, six patients received anthracy-
cline-based chemotherapy, including two patients who re-
ceived bortezomib (case 1, case 3). Three patients achieved
complete response (CR) and were still alive without disease,
while the other two patients (cases 1, case 4) progressed
and died after 3 and 6 months, respectively, due to disease
progression. The remaining patient was lost to follow-up
four months after diagnosis. One patient (case 2) achieved
CR after receiving chemotherapy with GEMOX (gemcitabine,
oxaliplatin) and involved-field radiotherapy and was still
alive at the time of follow-up. One patient (case 5) underwent
right hemicolectomy and did not receive adjuvant
chemotherapy. She is alive and asymptomatic and has had
no disease progression for 23 months postoperatively.

Clinicopathological features in 394 published cases and our
8 cases

Data from our 8 cases and the 394 reported HIV-negative
PBL cases are summarized in Table 3. HIV-negative PBL
occurred in a wide spectrum of patients, aged from 1 to
88 years, with a median age at diagnosis of 58.0 years. As
Table 3 shows, patients older than 60 years accounted for
42.7% of all the patients. HIV-negative PBL was more com-
mon in males, with a male to female ratio of 2.79. Although
most patients (53.5%) presented with advanced stage disease,

Table 2. The immunohistochemical characteristics of the 8 cases of HIV negative PBL cases.

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8
CD45 - - - - - - - -
CD20 - - - - - + - -
CD79a + ++ - - - + + +/-
PAX5 - ++ - - + + - -
CD3 - +/- - - + - - -
CD38 - + + + + + + +
CD138 ++ - + + + + + +/-
MUM1 + + + + + + + +
EMA + - + - - - - -
CD56 - - - - - - - -
KAPPA/LAMBDA N/A + N/A - - + N/A +
CYCLIN D1 + - - - - - - -
EBER1 - ++ - - - - - -
CD10/BCL2/BCL6 - + - - - + - -
Ki-67 90% 90% 95% 80% 100% 80% 85% 80%
HHV 8 - - - - - - - -

Abbreviations: N/A, not applicable; PBL, plasmablastic lymphoma.
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Table 3. The characteristics of the 402 PBL patients.

IC PT
Characteristics Total %
Total (N) EBV+ (N) EBV- (N) Total (N) EBV+ (N)  EBV- (N)

No. of cases 402 100 311 104 90 56 44 8
Sex (M/F) 296/106 73.6/26.4 228/85 72/20 56/22 44/12 26/3 4/2
Age (yr, >60/<60) 126/169 42.7/57.3 101/123 50/42 35/43 13/23 12/17 1/5
Median (range, yr) 58.0 (1-88) 60.0 62.0  59.0(24-83) 54.0(1-79) NA NA
Ann Arbor stage (I-1I/111-1V) 153/176 46.5/53.5 124/136 44/39 19/36 16/19 5/9 0/3
B symptoms (yes/no) 50/69 42.0/58.0 33/53 11/19 12/16 3/8 1/5 2/2
LDH level (elevated/normal) 45/38 54.2/45.8 31/33 12/17 11/9 7/3 4/3 3/0
Primary involved site 295

Oral cavity 37 12.5 29 10 9 4 4 0

LN 67 22.7 52 23 20 6 5 0

Gastrointestinal tract 54 18.3 43 12 18 7 3 2

Other extranodal sites 137 46.4 100 45 29 21 17 4
BM involvement (yes/no) 49/261 15.8/84.2  33/165 7/75 12/48 8/21 6/17 1/1
Immunosuppression status 365

No immunosuppression 229 62.7 238 82 76 0 0 0

With immunosuppression 136 37.3 73 24 14 39 30 8

Post transplantation 56/136 0 0 0 39 30 8

Immune-related disease 53 51 22 11 1 1 0
Current or previous malignancy 25 25 2 5 0 0 0
CD38+ 110/126 87.3 81/95 30/36 24/32 6/6 4/4 11
CD138+ 310/342 90.6 256/280 68/76 61/70 44/51 24/27 5/6
MUMT + 206/224 92.0 172/188 50/51 46/55 24/27 13/15 2/2
VS38c+ 21/22 95.5 10/11 6/6 2/3 5/5 4/4 11
CD20+ 38/361 10.5 20/294 5/89 2/70 6/51 2/27 0/6
CD30 27/115 21.7 25/95 19/43 4/38 1/11 1/5 0/4
CD79a+ 68/152 44.7 56/130 22/48 16/43 9/13 5/9 2/2
CD45+ 68/139 48.9 56/120 19/33 19/46 12/18 11/16 11
CD56+ 41/168 24.4 33/141 14/51 9/53 10/31 9/23 0/6
EMA+ 39/69 56.5 26/48 6/15 13/20 2/6 1/4 0/1
Ki-67+ (median, range) 80% (1-100%) NA NA NA NA NA NA
EBER+ 173/309 56.0 123/243 103/103 0/89 44/52 NA NA
MYC rearrangement 51/97 52.6 38/68 20/34 13/25 9/20 8/17 1/3
Treatment 253 202 75 51 18 12 2

Surgery 44 17.4

Chemotherapy 233 92.1 191 71 50 15 9 2

Radiation therapy 49 19.4 35 11 5 10 5 2

Stem cell transplant 17 14 3 4 0 0 0
Chemotherapy regimens 233

CHOP or CHOP-like 124/233 53.2 101 50 23 8 6 1

Intensive chemotherapy 44/233 18.9 39 8 12 2 0 0

Bor-based chemotherapy 16/233 6.9 13 3 7 1 1 0

Other regimen 51/233 21.9 40 9 8 4 1 1
Survival (mo, N=256)

Median 19.0 23.0 NR 18.0 19.0 19.0 NA

Mean 46.7 53.0 78.2 23.3 33.3 36.5 3.0

Range 0-120 1-120 1-120 1-52 0-70 0-70 1-4

Abbreviations: BM, bone marrow; Bor, bortezomib; IC, immunocompetent; LDH, lactate dehydrogenase; LN, lymph node; NA, not available;

NR, not reached; PBL, plasmablastic lymphoma; PT, posttransplant.

bone marrow involvement was present in only 15.8% of
the patients. The most involved sites were the lymph nodes,
gastrointestinal tract and oral cavity. EBV infection was com-
mon in HIV-negative PBL, involving 56.0% of the patients.
Immunosuppression, including post-transplantation status,
immune-related disease and current or previous malignancy,

was noted in many patients (37.3%).The immunohistochem-
ical characteristics of the 402 patients are summarized in
Table 3.

Treatment and prognostic factors
The treatments for 253 patients are summarized in Table

Blood Res 2020;55:49-56.
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3, and chemotherapy was administered to 233 patients
(92.1%). More than half of the patients (124/233) received
a CHOP or CHOP-like chemotherapy regimen. Approximately
17.4% of the patients underwent surgery, and 19.4% of the
patients received radiotherapy. Forty-four patients received
an intensive regimen, including hyper-CVAD (hyperfractio-
nated cyclophosphamide, vincristine, doxorubicin, and dex-
amethasone), DA-EPOCH (dose-adjusted etoposide, doxor-
ubicin, vincristine, cyclophosphamide, prednisone), and
CODOX-M/IVAC (CODOX-M: cyclophosphamide, vincris-
tine, doxorubicin, high-dose methotrexate; IVAC: ifosfa-
mide, etoposide and high-dose cytarabine). Bortezomib com-
bined with chemotherapy was given to 16 patients in the
first-line or salvage treatment setting. Fifteen patients under-
went autologous stem cell transplantation (SCT) after achiev-
ing CR1 or partial response (PR) 1, and two patients received
SCT as salvage therapy after disease progression.

Of the 253 treated patients, 46.2% achieved CR, 26.9%
achieved PR, 0.8% achieved stable disease, and 25.7% ach-
ieved primary progressive disease. The one-year and

1.0+
0.8
0.6 1

0.4 1

Overall survival rate (%)

0.2 1

0-0 T T T T T 1
0 20 40 60 80 100 120

Time (mo)

(@]

1.0 1

0.8

0.6

0.4 EBV positive

Overall survival rate (%)

0.2 EBV negative

P=0.004
0.0 T T T T T 1
0 20 40 60 80 100 120

Time (mo)

two-year OS rates were 55.9% and 44.8%, respectively (Fig.
1A). The median survival time of patients receiving intensive
regimens was 23.0 months, however, the median survival
time of those who received CHOP or CHOP-like regimen
has not yet been reached. The intensive regimen did not
improve the survival outcome (Fig. 1B). Bortezomib com-
bined with chemotherapy was given to 14 PBL patients (in-
cluding two from unpublished cases) without HIV infection
as first-line treatment [3-12]; 10/14 achieved CR or PR, and
the median survival time was 11.0 months. A bortezo-
mib-based regimen was also used in two refractory/recurrent
patients; however, although dramatic clinical response was
achieved, these two patients died shortly after because of
disease progression [3, 13, 14]. For stage I patients, the appli-
cation of radiotherapy did not improve OS, and the one-year
OS rate was 80.0% vs. 83.8% for patients with and without
radiotherapy (P=0.926).

In this study, univariate analysis revealed that the sig-
nificant factors affecting OS included disease stage (P<
0.001), B symptoms (P=0.001), LDH level (P=0.025), EBER

1.0 7

0.8 1

0.6 1 CHOP or CHOP-like regimen

0.4 4

Intensive regimen

Overall survival rate (%)

0.2 1

P=0.981
00 T T T T T 1
0 20 40 60 80 100 120

Time (mo)

|w]

1.0 1

0.8

0.6 1

Without MYC rearrangement
0.4

With MYC rearrangement

Overall survival rate (%)

0.2 4

P=0.729
0.0 T T T T 1
0 20 40 60 80 100

Time (mo)

Fig. 1. (A) The 1-year and 2-year overall survival rates were 55.9% and 44.8%, respectively (N=253). (B) The median survival time of patients
receiving intensive regimens was 23.0 months, while the median survival time of those who received CHOP or CHOP-like regimen has not yet been
reached. Intensive regimen did not improve the survival outcome (£=0.981). (C) Significant impact of EBV on overall survival (OS). Patients with
EBV positivity showed a significantly better OS (1-year OS, 65.0% vs. 51.5%; P=0.004). (D) Significant impact of MYC rearrangement on OS. MYC
rearrangement did not affect the survival outcome (1-year OS, 64.3% vs. 52.4%; P=0.729).
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(P=0.004) (Fig. 1C), chemotherapy (P=0.010) and CR status
(P<0.001). However, MYC rearrangement failed to predict
the survival outcome of PBL (Fig. 1D; P=0.729). Multivariate
analysis showed that EBER (P=0.016) remained the only
significant independent factor affecting OS.

Non-transplanted patients

The median age of these patients was 60 years. Among
the 316 patients, 28 patients had a history of malignancy,
and 53 patients were complicated with autoimmune disease.
The lymph nodes were the most frequently affected site,
followed by the gastrointestinal tract and oral cavity. The
EBV+PBL group and EBV-PBL group of non-transplanted
patients harbored similar clinical (Table 3) and pathologic
(Table 3) characteristics.

The mean and median survival times of non-transplanted
patients were 53.0 and 23.0 months, respectively. EBER ex-
pression was associated with a better outcome (1-year OS,
66.0% vs. 55.4%; P=0.005). CD45 expression and MYC re-
arrangement did not affect the survival outcome. The median
survival time of the EBV-positive IC-PBL subgroup has not
yet been reached, and the median survival time of EBV-neg-
ative IC-PBL subgroup was 18.0 months.

PBL in transplant recipients

The median age of HIV-negative post-transplanted pa-
tients was younger than that of non-transplanted patients
(54 yr vs. 60 yr). The most commonly involved sites were
the gastrointestinal tract and lymph nodes. Autoimmune
disease occurred in only one patient.

The survival time of transplant recipients was similar to
that of non-transplanted patients, with a median survival
time of 19.0 months. MYC rearrangement was relatively
less detected in transplanted patients than in non-trans-
planted patients and failed to predict the survival outcome.

DISCUSSION

PBL is a rare tumor subtype that has a predilection for
HIV-positive individuals, accounting for approximately 2.6%
of HIV-related lymphoma [15]. In this report, we investigated
the clinicopathologic characteristics, treatment, outcome and
prognostic factors of 402 patients with HIV-negative PBL
(including 8 unpublished cases).

The pathogenesis of HIV-negative PBL remains unclear.
EBV infection, MYC gene rearrangements and other genetic
alterations are possible pathogenic factors. In situ hybrid-
ization for EBV-encoded RNA (EBER) was positive in over
half of the HIV-negative PBL patients in our study and
was associated with favorable survival outcomes. The over-
expression of PD-L1 in EBV+PBL indicated that these tumors
may evade immune responses through the PD-1/PD-L1 path-
way, which could provide inhibitory signals that down-
regulate T-cell function [16]. We hypothesize that EBV in-
fections may be important in the tumorigenesis of HIV-neg-
ative PBL. Some types of cytogenetic variations, including

IG/MYC rearrangements and abnormal expression of pl6,
MDR-1, and PRDM1, have been detected in HIV-negative
PBL [16-18]. IG/MYC rearrangements are the main cytoge-
netic alteration in plasmablastic lymphomas and were once
proposed as an adverse predictor of PBL [19, 20]. In our
study, IG/MYC aberrations were detected in approximately
half of the patients and failed to predict the survival outcome
of PBL, which is consistent with other reports [15, 20].
MYC rearrangement may be associated with EBV status and
PRDM1 and play a significant role in the pathogenesis of
PBL [16, 18].

HIV-negative PBL occurred in patients aged 1 to 88 years
old, showing a predilection for the elderly population and
male patients [21, 22]. It seems that HIV-negative PBLs
are more heterogeneous in primary locations than in
HIV-positive cases, of which the predominant site of involve-
ment is the oral cavity [23, 24]. HIV-negative PBL can occur
in various organs, including the gastrointestinal tract, sino-
nasal cavity, bone marrow, skin, and lung [22, 25]. In our
study, the most commonly involved site was the lymph no-
des, followed by the gastrointestinal tract and oral cavity.
Our data showed that PBL was present in over half of the
patients without HIV, which is similar to HIV-associated
PBL [24]. Compared with HIV-negative PBL patients, pa-
tients with HIV-associated PBL have a significantly higher
expression of EBER (75%) and ki67 (median, 90%) [24].
However, the expression of CD20 (7.2%) was relatively lower
and the expression of CD56 (2.2%) was slightly higher in
HIV-positive PBL than in HIV-negative patients in our re-
search [24], and this result is inconsistent with a previous
study that showed that HIV-positive individuals have a sig-
nificantly higher expression of CD20 and CD56 [26].

The optimal treatment of PBL has not yet been established.
The prognosis of this rare lymphoma is poor with currently
available chemotherapy. CHOP (cyclophosphamide, hydrox-
ydaunorubicin, vincristine, and prednisone) or CHOP-like
chemotherapy is a common regimen used for HIV-negative
PBL, with an overall response rate of approximately 60-70%
[27, 28]. More aggressive chemotherapy regimens, including
hyper-CVAD, CODOX-M/IVAC and DA-EPOCH, are rec-
ommended by the National Comprehensive Cancer Network
(NCCN), as these regimens may lead to better outcomes
[29]. However, consistent with previous studies [15, 30],
our data showed that there was no apparent survival benefit
of intensive chemotherapy over CHOP or CHOP-like
regimens.

Some novel agents have shown some activity in HIV-neg-
ative PBL patients and may play an important role in first-line
treatment in the future. Bortezomib is a proteasome inhibitor
that may have a potent effect in treating HIV-negative PBL
when combined with or without chemotherapy, and it may
overcome typical chemoresistance and improve survival out-
comes [6, 8, 31]. Bortezomib combined with chemotherapy
has achieved good outcomes and was well tolerated in some
cases. Recently, a retrospective study including 8 cases of
PBL (5 patients were HIV-positive, 2 were HIV-negative,
1 with a history of liver transplantation) demonstrated that

Blood Res 2020;55:49-56.
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bortezomib in combination with etoposide, prednisone, vin-
cristine, cyclophosphamide, and doxorubicin (V-EPOCH)
was a safe and effective regimen for PBL, with a complete
response rate of 100% and 2-year OS rate of 50% [32]. In
our study, the overall response rate of patients treated with
bortezomib-containing regimens was 71.4%, and the median
overall survival time was 11 months. It seems that bortezomib
may be more effective in patients with HIV infection. The
relatively small sample size, individual variations, and diver-
sity of chemotherapy may also affect the results. The role
of bortezomib in the treatment of HIV-negative PBL needs
further investigation. The immunomodulator lenalidomide
was also reported to be effective in a patient with HIV-neg-
ative PBL [33]. Approximately 30% of PBLs express the
activation marker CD30, providing the rationale for the use
of an anti-CD30 antibody. Brentuximab vedotin has shown
activity against HIV-negative PBL in a patient with relapsed
PBL with CD30 expression [34]. The GEMOX (gemcitabine,
oxaliplatin) regimen was used in one of our cases and led
to long-term remission. Gemcitabine and oxaliplatin were
applied to one HIV-associated PBL patient and achieved
good results when combined with other chemotherapy drugs
[35]. The GEMOX regimen was also reported to be effective
in an HIV-negative PBL patient who achieved PR, under-
went auto-hematopoietic stem cell transplantation (HSCT)
and was still alive after 26 months of follow-up [11]. The
GEMOX regimen may be an effective and tolerant chemo-
therapy regimen for PBL. Although the above regimens have
achieved success in some cases, prospective clinical trials
with large samples are sparse on account of the rarity of
the disease, and the treatment of HIV-negative PBL is still
a challenge.

Compared with chemotherapy or radiotherapy, au-
to-HSCT may produce better outcomes for patients with
high-risk disease. Our study demonstrated that HIV-negative
PBL patients who received auto-HSCT after achieving CR
or PR gained survival benefits. Auto-HSCT might be feasible
and beneficial for the consolidation of first-line responses
in patients with PBL, especially for those with high-risk
disease [25, 36]. Allo-HSCT was reported to successfully in-
duce durable remission for a patient with refractory
HIV-negative PBL in a case report [37]. The treatment value
of auto-HSCT and allo-HSCT in HIV-negative PBL warrants
further prospective clinical trials.

Overall, the prognosis of patients with HIV-negative PBL
remains dismal with current treatment, with a median sur-
vival time of 6 to 19 months [21, 22, 24, 38, 39]. Our results
are similar to those of these studies, with a median survival
time of approximately 8 months. Notably, the primary sites
did not affect the survival outcome.

Several risk factors for HIV-negative PBL have been identi-
fied in previous studies, including clinical stage, im-
munosuppression status, EBV status, patient CR status, and
international prognostic index (IPI) [22, 38, 39]. In our study,
a univariate analysis showed that disease stage, B symptoms,
LDH level, EBER status, chemotherapy and CR status were
significant factors affecting the OS rates. However, only

EBER status remained a significant independent factor in
the multivariate analysis.

In conclusion, PBL is a rare malignancy with a poor prog-
nosis, and intensive chemotherapy did not provide better
survival outcomes for HIV-negative PBL than the CHOP
regimen. EBER status may be an independent prognostic
factor of survival, and new drugs need to be investigated
for PBL.
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