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Abstract

Primary mediastinal (thymic) large B-cell lymphoma (PMBCL) is a rare, aggressive subtype of non-Hodgkin lymphoma
and has a complex inflammatory microenvironment. Although most patients can be cured with standard-of-care
immunochemotherapy, patients who have disease relapse have an unfavorable prognosis. Pre-treatment prognos-
tic biomarkers in PMBCL are needed. In this retrospective study, we analyzed the clinical features and outcomes of
PMBCL patients and their association with immune cell subpopulations identified by multiplex immunofluorescence
at initial diagnosis. Two different antibody panels were used to assess macrophages in tissue biopsy specimens col-
lected before the initiation of induction therapy. Twelve PMBCL patients, including five patients who had disease
relapse, were included in the analysis. At a median follow-up time of 32.2 months, the median progression-free and
overall survival durations were not reached. Our findings suggest that a high density of PD-L1" macrophages is asso-
ciated with favorable features, such as early disease stage and the absence of B-symptoms, and indicate that a high
percentage of PD-L1% macrophages and high densities of CD30+PD-L1% cells and CD30% cells might be associated
with a lower risk of relapse within 12 months of therapy initiation. Further studies are needed to develop a biomarker
signature predictive of treatment response with therapeutic consequences for patients with newly diagnosed PMBCL.
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To the editor

Primary mediastinal (thymic) large B-cell lymphoma
(PMBCL) shares several features with classic Hodgkin
lymphoma, such as 9p24.1 amplification, increased pro-
grammed cell death protein 1 (PD-1) ligand and CD30
expression [1, 2]. Between 7 and 20% of PMBCL patients
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Fig. 1 A-F Expression of PD-L1 and CD30 by multiplex immunofluorescence on pre-treatment biopsy and their association with clinical

characteristics and outcome

and features associated with treatment response. MIF
was not previously used to analyze PMBCL samples and
enables better characterization of the cellular composi-
tion of the tumor microenvironment in terms of cellu-
lar subtypes and has increased sensitivity compared to
conventional immunohistochemistry [6]. Methods are
described in Additional file 1.

Patient and treatment characteristics are given in
Table 1. Twelve PMBCL patients were included in this
study. The median age at the time of initial diagnosis was
33 years (range, 22—54 years). Of the 12 patients, 7 (58%)

had bulky disease, 5 (42%) had stage I or II disease, 7
(58%) had no B-symptoms, and 8 (67%) had an IPI score
of 0 or 1. Nine patients (75%) received 6 cycles of dose-
adjusted rituximab, etoposide, prednisone, vincristine,
cyclophosphamide, and doxorubicin [4]), as a first line
of therapy. However, no patients received consolidative
radiotherapy in first complete remission. Five patients
had disease relapse at a median of 6 months (range,
3-8 months) and received different additional therapies.
At a median follow-up time of 32.2 months (range, 18.3—
65.2 months), the median PFS and OS durations were not
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reached. At the most recent follow-up, one patient had
died of progressive disease.

Per patient, the mean tissue area analyzed was 93.66
mm? (range, 11.6-240.0 mm?) and the mean number of
cells analyzed was 9658 cells (range, 6453-12,351 cells).
The presented combination of markers output (Addi-
tional file 1: Table 1) is based on the previously most
commonly assessed combinations [7-9].

Compared with patients who had stage III or IV dis-
ease, patients who had stage I or II PMBCL had a sig-
nificantly higher mean density of CD68*PD-L1* cells
(115.4 vs. 21.2 cells/mm? p=0.02; Fig. 1A, D). Com-
pared with patients with B-symptoms, patients without
B-symptoms had a significantly higher mean percentage
of CD68TPD-L17 cells (26.2% vs. 3.9%; p=0.01; Fig. 1B).
Compared with patients who had disease relapse within
12 months of therapy initiation, patients who did not
have relapse within 12 months had a non statistically sig-
nificant higher mean percentage of CD687PD-L1" mac-
rophages (23.6% vs. 7.6%; p=0.14; Fig. 1C), higher mean
density of CD30"PD-L1" cells (156.9 vs. 38.1 cells/mm?,
p=0.14; Fig. 1E, Additional file 1: Figure 1), and higher
mean density of CD30™" cells (2,394.6 vs. 283.5 cells/mm?;
p=0.14; Fig. 1F).

Our results suggest that a high density and mean
percentage of PD-L1T macrophages in pre-treatment
tissue biopsy samples is associated with favorable fea-
tures, including early-stage disease and the absence of
B-symptoms. Moreover, our results indicate that a high
percentage of PD-L1" macrophages or high densities
of CD30"PD-L1% cells or CD30" cells in pre-treatment
biopsy samples might be associated with a lower risk of
relapse within 12 months of therapy initiation.

The present study had some limitations, including its
small, single-center cohort and the lack of markers to
precise the phenotype of lymphoma cells and further
elements from the immune microenvironment. Further
studies with additional patients are necessary to evalu-
ate potential confounding factors such as early-stage dis-
ease and the absence of B-symptoms. Besides, additional
research is warranted to develop PD-L1% macrophages
density and/or percentage as a potential response signa-
ture to predict response to checkpoint inhibitors in the
frontline setting [10]. We also acknowledge the limita-
tions of our study, including the need for a precise defi-
nition of the neoplastic cells since CD30 expression is
negative in around 15% of cases, can have a heterogene-
ous pattern [2] and can be expressed in reactive B-cells
of the background. A broader assessment using high-plex
technologies, which allows the association of different
markers to define specific cell phenotypes, is required to
better understand the immune landscape of PMBCL [11].
Several clinical trials of PD-1 inhibitors with or without
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brentuximab vedotin as frontline therapy for PMBCL
(notably NCT 04745949 and NCT04759586) are ongoing
[12]. The use of targeted therapies in the frontline set-
ting may decrease chemoresistance. However, immune
checkpoint inhibitors can cause immune-related adverse
events and brentuximab vedotin can induce neurotoxic-
ity and hematotoxicity. Predictive studies to improve the
personalization of PMBCL patients and avoid the unnec-
essary use of certain therapies and their associated risks
are an unmet need.

Abbreviations
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miF Multiplex immunofluorescence
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PFS Progression-free survival
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Additional file 1: Methods; Figure S1. Representative pictures showing
different cell densities of CD30+4-PD-L1+ cells. A-C) Multiplex immuno-
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and CD30+4-PD-L1+ cells median: 20.46 cells/mm2, respectively. D-E)
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CD30+4, PD-L14, and CD30+4-PD-L1+ cells (median: 604.62 cells/mm?2),
respectively. Supplementary Table 1.
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