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Introduction:

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 a median
survival of 12-18 months. Patients with relapsed/refractory (r/r) PBL have limited treatment options and most die from the
disease.

B cell maturation antigen (BCMA) - directed cellular and immunotherapies are highly effective in MM. The data on BCMA
expression in PBL is limited. Literature review identified one report including 7 PBL cases all of which expressed BCMA. We
studied all patients with a diagnosis of PBL who presented to Moffitt Cancer Center in Florida, USA from Jan. 2006 to Apr. 2023,
and retrospectively performed BCMA immunohistochemistry (IHC) staining on the available archived FFPE biopsy samples.
Methods:

Progression-free survival (PFS) was calculated as time from disease progression or last follow up to treatment start date. Overall
survival (OS) was calculated as time from death or last follow up to date of PBL diagnosis. Association of BCMA expression
with PFS or OS was evaluated using logrank test, with continuous variables converted to categorical by classifying as above
or below median. All analyses were done using SAS 9.2.

Results:

A total of 32 PBL patients were identified. The median age was 59 years (range 31-83 years); 21 (65.6%) had stage lll/IV (ES); 9
patients (28.1%) were HIV positive; and 57.1% of evaluated cases were EBV positive by EBER. Treatment data was available for
30 patients. The most common frontline therapies were EPOCH and CHOP with or without rituximab; four patients received
bortezomib combined with EPOCH; 7 patients (23.3%) received autoSCT in 1 5t 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 CR after frontline therapy. Ten of
these 11 patients died due to disease progression, 9 within 2 years and 1 within 3 years. Two patients received CD19 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 IHC study, 17 (94.4%) had positive BCMA expression (Figure 1). The median
percentage of BCMA+ cells was 75% (Table 1). Eleven (61.1%) cases had intermediate to strong BCMA staining. Neither
BCMA+ cell percentage nor BCMA expression level was associated with disease stage, response rate, PFS, or OS (p>0.10 for
all tests).

Discussion:

In our study the majority of our PBL cases tested positive for BCMA, and the percentage of BCMA+ cells seemed comparable
to MM cases.To our knowledge, this is the largest and the first report that systemically evaluated BCMA expression in PBL.
Our results provide evidence to explore BCMA as a potential target in PBL. Currently two anti-BCMA CAR-T products and an
anti-BCMA/CD3 bispecific T-cell engager have been approved for r/r MM. A BCMA-targeting antibody-drug conjugate (ADC)
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Belantamab mafodotin-blmf was initially granted accelerated approval by FDA for r/r MM but was later voluntarily withdrawn
from the market. Given the expression of BCMA in PBL and the lack of effective treatment of r/r PBL, these patients could
be considered in trials evaluating the BCMA-targeting therapies. In fact, in a case report recently published, one patient with
refractory PBL achieved CR after one infusion of BCMA CAR-T and remained in CR after 14 months. Ten of our 11 ES patients
who did not achieve CR after frontline chemotherapy died from the disease, emphasizing the importance of clinical trials for
this condition.

We did not find an association of BCMA expression with clinical outcomes as oppose of MM, in which higher BCMA expression
was associated with shorter PFS and OS. The lack of association in our study may be due to the small sample 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 to confirm our findings. Translational studies need to evaluate the
dynamics of BCMA protein expression on PBL cell membrane and the activity of BCMA-targeting agents in vitro and in animal
models of PBL.
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Table 1. Patient and BCMA in Plasmablastic. (PBL}
Number (%) MEWMQW(ES. lil- | Limited stage (LS, I-] | All Patients
N Fil T 32
Age, years, 55 (31-81) 60 (38-83) Seaas) |
Median (range}
Wale 13619 {818) 27 (68.8)
ECOG performance status
<=2 18 (85.7) 11 (100} 25 (80.6)
B 3(14.3) T(0.0) ETCEN
HIV positive G424 0(0.0) GEET)
EBV positive 1018 (55.6) 610 (80) 16028 (57.1)
MYC rearrangement S0 (50.0) 0 (0.0} 514 (35.1)
MYC and BCL2 rearrangement 0110 (0.0) 4 (0.0) 014 {0.0)
CD20 positive 4720 (20.0) 110 (10.0) 5130 (16.7)
CD18 positive 29 (22.3) 73 25.0) 313 (231)
Frontiine treatment
CHOP +- R 5(238) 5(556) 10(33.3)
EPFOCH +-R 11 (524 2(223) 13(43.3)
EPCCH + bortezomib +/- R 4(19.1) 1(11.1) 5(16.7)
Giher 1148) T FICK]
Radiation therapy 6286 [YCEE) 10(33.3)
Autologous SCT 6(286) ENEED] 7@33)
Allogeneic SCT Z(8.5) T(0.0) 263
CD19 CAR-T 221 (9.5) 08 (0.0} 230 (5.7)
Response to frontline treatment
CR B (45.0) T(87.5) 16 (57.1)
FR 30150 1125 143
SOVPD &(40.0) 0(0.0) 5 (28.6)
FFS Fvalug™
Median (95%C), monihs 67(34,83) NR(NA) o002
3-year PFS rate H.2% 100%
=13 P valug™
Median (95%C1), monihs 147 (102, 337) BO1(56.7, NA) L]
d-year OS rale 4.0% 100%
BCMA Immunchistochemistry " Advanced stage (V) |  Limited stage (1) | ALL Pationts
N K] 5 ]
| Proportion of BCMA# cells, median (IQR) | 70% (5% - 100%) 0% (0%, 100%) T5% (40%, 100%) |
| BCMA expression strength, N (%)
Negative T 0(0) 1056
Weak 5(385) 1020} 6(333)
Intermediate to sirong 7(53.8) 4(800) BT
CHOP: d i . EPOCH:

and doxerubacin, NR: not reached, NAC not estimabile

. another patient recened

idi, bortezomib and dexamethasons).

Two pts in LS missed data on freatment, 3 pts in LS and 1 patient in ES missed data on ireatmant responses.
Cyfiorh) (cyclophospham

"One patient recenved Ryper-CVAD,
P value calculated using logrank lest.
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