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Plasmablastic lymphoma (PBL) is a rare and aggressive subtype of large

B-cell lymphoma with plasmacytic differentiation. Although limited-

stage (LS) PBL has a favorable outcome, extensive-stage (ES) PBL has

a poor prognosis, with amedian survival of 12–18months [1–3]. Newly

diagnosed PBL is commonly treated with combination chemotherapy,

such as dose-adjusted etoposide, prednisone, vincristine, cyclophos-

phamide, and doxorubicin (DA-EPOCH), followed by consolidation

autologous stem cell transplant (autoSCT) in ES cases [2, 4]. Novel

agents such as bortezomib, lenalidomide, and daratumumab have been

used in case reports or small case series, often as a component of

multi-agent therapy in both the frontline and salvage settings [5, 6].

However, due to small sample sizes and a lack of prospective studies,

the clinical benefit of these agents are not well established. Patients

with relapsed/refractory (r/r) PBL still have a very poor outcome and

most die from the disease.

B-cell maturation antigen (BCMA) is a cell surface protein involved

in B-cell maturation and differentiation into plasma cells. Physiolog-

ically, BCMA is exclusively expressed in mature plasma cells and a

subset of B-cells. Multiple myeloma (MM) cells universally express

BCMA [7]. BCMA-directed cellular and immunotherapies are emerg-

ing as important treatment options for r/rMM [8, 9]. Studieswith small

sample sizes reported variable levels of BCMA expression in Hodgkin

lymphoma and non-Hodgkin B-cell lymphoma [10]. However, most of
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these studies did not evaluate PBL as a separate group. One study

reported seven PBL cases and all of them had strong BCMA expres-

sion rated as 3+ on immunohistochemistry (IHC) [11]. In the current

study, we identified all patients with a diagnosis of PBL who presented

to Moffitt Cancer Center in Florida, USA from January 2006 to April

2023, and retrospectively performed BCMA IHC staining (Cell sig-

naling Technology clone E6D7B, Leica BOND IHC Protocol) on the

available archived FFPE biopsy samples. The study was approved by

the institutional review boards.

Progression-free survival (PFS) was calculated as the time from dis-

ease progression or last follow-up to treatment start date. Overall

survival (OS) was calculated as the time from death or last follow-up to

date of PBLdiagnosis. The association of BCMAexpressionwith PFS or

OS was evaluated using a log-rank test, with continuous variables con-

verted to categorical by classifying themas above or below themedian.

All analyses were done using SAS 9.2.

A total of 32 PBL patients were identified. The median age was 59

years (range 31–83 years); 11 patients (34.4%) were in stage I/II (LS)

and 21 (65.6%) had stage III/IV (ES); nine patients (28.1%) were HIV

positive; and 57.1% of evaluated cases were EBV positive by EBER.

Treatment data was available for 30 patients. Themost common front-

line therapies were EPOCH and CHOPwith or without rituximab; four

patients received bortezomib combined with EPOCH; seven patients
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TABLE 1 Patient characteristics, treatments, outcomes and B-cell maturation antigen (BCMA) expression in plasmablastic lymphoma (PBL).

Number (%) Extensive stage (ES, III-IV) Limited stage (LS, I-II) ALL patients

N 21 11 32

Age, years, Median (range) 55 (31–81) 60 (38–83) 59 (31–83)

Male 13 (61.9) 9 (81.8) 22 (68.8)

ECOG performance status

< /= 2 18 (85.7) 11 (100) 29 (90.6)

> 2 3 (14.3) 0 (0.0) 3 (9.4)

HIV positive 9 (42.9) 0 (0.0) 9 (28.1)

EBV positive 10/18 (55.6) 6/10 (60) 16/28 (57.1)

MYC rearrangement 5/10 (50.0) 0/4 (0.0) 5/14 (35.7)

MYC and BCL2 rearrangement 0/10 (0.0) 0/4 (0.0) 0/14 (0.0)

CD20 positive 4/20 (20.0) 1/10 (10.0) 5/30 (16.7)

CD19 positive 2/9 (22.2) 1/3 (25.0) 3/13 (23.1)

Frontline treatment

CHOP+/- R 5 (23.8) 5 (55.6) 10 (33.3)

EPOCH+/- R 11 (52.4) 2 (22.2) 13 (43.3)

EPOCH+ bortezomib+/- R 4 (19.1) 1 (11.1) 5 (16.7)

Other* 1 (4.8) 1 (11.1) 2 (6.7)

Radiation therapy 6 (28.6) 4 (44.4) 10 (33.3)

Autologous SCT 6 (28.6) 1 (11.1) 7 (23.3)

Allogeneic SCT 2 (9.5) 0 (0.0) 2 (6.3)

CD19 CAR-T 2/21 (9.5) 0/9 (0.0) 2/30 (6.7)

Response to frontline treatment

CR 9 (45.0) 7 (87.5) 16 (57.1)

PR 3 (15.0) 1 (12.5) 4 (14.3)

SD/PD 8 (40.0) 0 (0.0) 8 (28.6)

PFS P value**

Median (95%CI), months 6.7 (3.4, 8.3) NR (NA) 0.002

3-year PFS rate 21.2% 100%

OS P value**

Median (95%CI), months 14.7 (10.2, 33.7) 89.1 (56.7, NA) 0.01

3-year OS rate 24.0% 100%

BCMA Immunohistochemistry Extensive stage (III-IV) Limited stage (I-II) ALL patients

N 13 5 18

Proportion of BCMA+ cells, median (IQR) 70% (5%–100%) 90% (40%, 100%) 75% (40%, 100%)

BCMA expression strength,N (%)

Negative 1 (7.7) 0 (0) 1 (5.6)

Weak 5 (38.5) 1 (20) 6 (33.3)

Intermediate to strong 7 (53.8) 4 (80.0) 11 (61.1)

Abbreviations: BCMA, B-cell maturation antigen; CHOP, cyclophosphamide, doxorubicin, vincristine and prednisone; CI, confidence interval; CR, complete

recovery; EPOCH, etoposide, prednisone, vincristine, cyclophosphamide and doxorubicin; LS, limit stage; NA, not estimable; NR, not reached; OS, overall

survival; PFS, progression-free survival; PR, partial recovery; SCT, stem cell transplant.

Two patients in LSmissed data on treatment; Three patients in LS and one patient in ESmissed data on treatment responses.

*One patient received hyper-CVAD, and another patient received CyBorD (cyclophosphamide, bortezomib, and dexamethasone).

**p-Value calculated using log-rank test.



DONG ET AL. 287

F IGURE 1 a: Images (40X) of the neoplastic plasmablastic lymphoma (PBL) cells H & E (A), immunohistochemical stain for CD138 identifying
the PBL cells (B), B-cell maturation antigen (BCMA) cytoplasmic staining pattern (C), and BCMAmembranous staining pattern (D). b:
Representative intensities and percentages of BCMA expression.

(23.3%) received autoSCT in the first remission (Table 1). Median

follow-up was 77.6 months calculated using the reverse Kaplan-Meier

method. Consistent with previous reports, patients with ES PBL had

worse outcome than those with LS PBL, with 3-year OS rates of 24%

and 100%, respectively, p= 0.01 (Table 1).

Among the 20 patients with ES PBL and known treatment

responses, 11 did not achieve complete recovery (CR) after frontline

therapy. Ten of these 11 patients died, nine within 2 years, and one

within 3 years; the only patient who survived had a very good partial

response to frontline CHOP and proceededwith autoSCT.
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Two patients with CD19+ PBL received CD19 Chimeric antigen

receptor (CAR)-T after multiple lines of therapy. Both died within

30 days, one from disease progression and the other from multiple

treatment complications.

Out of the 18 cases with tissue available for the IHC study,

17 (94.4%) had positive BCMA expression (Figure 1A). The median

percentage of BCMA+ cells was 75%. Eleven (61.1%) cases had inter-

mediate to strong BCMA staining (Figure 1B). Neither BCMA+ cell

percentage nor BCMA expression level was associated with disease

stage, response rate, PFS, or OS (p> 0.10 for all tests).

In our study, the majority of our PBL cases tested positive for

BCMA, and the percentage of BCMA+ cells seemed comparable to

MM cases [7]. To our knowledge, this is the largest and the first report

that systemically evaluated BCMA expression in PBL. Our results pro-

vide evidence to explore BCMA as a potential target in PBL. Targeting

BCMA demonstrated important success in MM with two anti-BCMA

CAR-T products, idecabtagene vicleucal (ide-cel) and ciltacabtagene

autoleucel (cilta-cel), currently approved for r/r MM after four or

more lines of therapy [8, 9]. Similarly, the anti-BCMA/CD3 bispecific

T-cell engager, teclistamab, was also granted approval for r/r MM

[12]. Belantamab mafodotin-blmf, an antibody-drug conjugate target-

ing BCMA was initially granted accelerated approval by the Food and

Drug Administration for r/r MM but was voluntarily withdrawn from

the market upon negative results of the phase 3 DREAMM-3 trial.

Given the expression of BCMA in PBL and the lack of effective treat-

ment of r/r PBL, these patients could be considered in trials evaluating

the BCMA-targeting therapies. In fact, in a case report recently pub-

lished, one patient with refractory PBL achieved CR after one infusion

of cilta-cel and remained inCR after 14months [13]. Another notewor-

thy point in our study is, 10 of our 11 ES patients who did not achieve

CR after frontline chemotherapy died from the disease, therefore clin-

ical trials for this condition are of paramount importance, especially

with consideration of BCMA-directed therapies. Besides IHC, flow

cytometry can be used to detect and quantified BCMA expression and

can be used in clinical practice [14]. Lastly, we did not find an associa-

tion of BCMA expression with clinical outcomes as oppose of MM, in

which higher BCMA expression was associated with shorter PFS and

OS [7]. The lack of association in our studymaybedue to the small sam-

ple size, or, it may reflect a difference in biological role of BCMA in PBL

from MM. Our results will need to be corroborated with other series,

in order to confirm our findings. Translational studies need to evalu-

ate the dynamics of BCMA protein expression on PBL cell membrane

and the activity of BCMA-targeting agents in vitro and in animal mod-

els of PBL, exploring the potential difference of their activities in PBL

andMM.
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