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Article summary:

e R/RPMBL responds poorly to salvage therapy, promising results of the BV-nivolumab
combination have been reported with a significant proportion of responding patients
receiving subsequent auto or allo-SC.

e With a 3-year PFS of 65%, Bv-nivo +/- radiotherapy is an effective option with sustained
responses.



Patients with relapsed/refractory primary mediastinal large B-cell ymphoma (R/R PMBL) respond
poorly to salvage therapy. After the first relapse, the objective response rate (ORR) is 25%(1) and a
second study reported a 2-year progression-free survival (PFS) of 29%(2). More recently, CAR-T
cells have been proposed for R/R PMBL, with an ORR of 78% and a 2-year PFS rate of 54% to
64%(3,4). Similar results have been reported with the combination of Nivolumab and
brentuximab-Vedotin (BV-nivo), with an ORR of 73.3% and a 2-year PFS of 55.5%(5). However, in
this trial, 12 of the 29 patients treated with BV-nivo received subsequent autologous (auto, n=6) or
allogeneic (allo, n=6) hematopoietic stem cell transplantation {SCT), and only four patients
remained progression-free without SCT. Nivolumab is FDA-approved as single agent since 2016 for
the treatment of patients with classical Hodgkin lymphoma (cHL) who have relapsed or progressed
after auto-SCT, but is still unapproved for PMBL patients. Pembrolizumab is FDA-approved since
2018 as single agent for r/r PMBL after two or more prior lines of treatment. Brentuximab-
Vedotin is curently FDA-approved for six indications including cHL, but is still unapproved for PMBL
patients. Here, we report the results of 11 patients, two of them who were enrolled in the
CheckMate436 study, and 9 who were treated with BV-nivo in a real-life, off-label compassionate
use. None received auto or allo-SCT, but five received consolidation radiotherapy (CRT). After a
median follow-up of 44.0 months, median PFS and OS were not reached, 3-years progression-free
survival (PFS) and OS were 65 and 71% respectively. These data suggest that BV-nivo, eventually
followed by CRT, may be a reasonable approach for the treatment of R/R PMBL, without the need
for SCT, especially for patients with localized relapse.

Between May 2017 and October 2023, 11 patients with R/R PMBL (n=10) and MGZL (n=1) were
treated with BV-nivo at St Louis Hospital. PMBL diagnosis was performed by expert
hematopathologists following the diagnostic criteria established by previous pathologic
descriptions of PMBL from the literature and international classifications{6,7) with support of the
French Lymphopath network(8). All patients received Nivolumab 240 mg and Brentuximab-
Vedotin 1.8 mg/Kg intravenously every 21 days as previously reported(9). Response assessment
was performed using PET-CT and CT-scans according to 2014 Lugano criteria(10). Best ORR (BORR)
was defined as the proportion of patients achieving complete response (CR) or partial response
(PR) during treatment. Overall survival (OS) and PFS were estimated using Kaplan-Meier method.
The study was conducted in accordance with the declaration of Helsinki; institutional board
approval was obtained. All patients received written information.

Baseline Patient characteristics are presented in Table 1. Median age was 33 (19-82) years.
Patients had received a median of 2(1-6) previous lines of therapy, including one patient treated in
first relapse, one patient who received an auto-SCT, and 9 patients were considered to have
refractory disease to the most recent therapy.

After a median follow-up of 44 (9.6 - 58.5) months, median PFS and OS were not achieved, 3-years
PFS and OS rates were 65% and 71% respectively (Figure 1A, Figure 1B). Patients received a
median of 5(2-10) cycles. After four cycles, the ORR was 64% including 36% (n=4) CR and 27 %
(n=3) PR, three patients were in stable disease (SD) and one patient was in progressive disease
(PD). One patient with MGZL obtained a persistent CR with a 22.3 months follow-up. For the ten



patients with PMBL, the ORR after 4 cycles was 60% and the 3 years PFS was 64%. For the six
PMBL with localized disease, five underwent radiotherapy, the ORR after 4 cycles was 67% the 3-y
PFS was 83%. For the three disseminated PBML, ORR was 33%, the 3-y PFS was: 67% (Table 2).
Two patients achieved SD including one with durable SD (no relapse event after 58 months of
follow-up) and one who was lost to follow-up. Only one patient progressed on therapy and died
from lymphoma eight months later. None of the patients received consolidation with auto or allo-
SCT. Of the six patients with localized disease, five (all PMBL) received mediastinal involved-site
radiotherapy (ISRT). Among them, none had received prior radiotherapy, one had received prior
ASCT, two were disseminated at diagnosis (stage Ill and 1V), but all were localized (mediastinal
stage IE or I) at relapse prior to initiation of BV-nivo. These patients received a radiation dose of
30 Gy (n=3), 36 Gy (n=1) and 50 Gy (n=1), 5 fractions of 2 Gy per week. Status of the disease
before CRT was: CR (n=3), PR (n=1) and SD (n=1), after 4-6 cycles of BV-nivo (Figure 1C). None
received subsequent cycles of BV-nivo after CRT.

Among patients who did not received CRT, two achieved CR with 8-10 cycles of BV-nivo without
consolidation. One of them was still in CR after 44 months of follow-up, while the second died of
cardiac complication at age 86, in CR, 33 months after the start of treatment.

Treatment tolerance was good with a limited number of cycles administered; one patient
developed peripheral neuropathy grade 2. One patient developed grade 1 thyroiditis related to
nivolumab, and another developed multilocular granulomatosis (lymph nodes, pulmonary
condensation and spleen invasion) confirmed by lung biopsy, with spontaneous favourable
evolution without intervention. No significant acute toxicity was observed after CRT.

After a median follow-up of 44 months, our report of a monocentric use of BV-nivo for the
treatment of R/R PMBL and MGZL was effective, in line with previous reports (CheckMate 436(5)).
We reported 3-year PFS and OS rates of 65% and 71%, respectively, which testified of a sustained
efficacy of this strategy as a salvage treatment. Safety data was consistent with previous reports
using this combination (5).

The main difference between our report and the CheckMate436 trial is in the consolidation after
BV-nivo. In the CheckMate436 trial, 40% of patients underwent transplantation, including 20%
auto-SCT and 20% allo-SCT, while no patients underwent transplantation in our study. In contrast,
23% of patients in the CheckMate436 trial received non-palliative CRT, while 50% of PMBL
patients in our report received CRT. The results were excellent for the five patients with relapsed
localised PMBL, who were treated with BV-nivo for 4 to 6 cycles, followed by CRT. All of these
patients showed persistent responses after several years of follow-up.

Compared with the previously reported results of salvage therapy for this population with an ORR
of 25% and a 2-year progression-free survival (PFS) of 29% after a first relapse (1,2), these results
are consistent with the CheckMate436 trial and suggest a better efficacy than chemotherapy for
this population. However, the administration of 4 to 6 cycles followed by CRT is a less restrictive
and more cost-effective option and could be discussed for these patients from the first relapse,
especially in the rare case of elderly patients, although validation in a larger subset is needed,
especially for MGZL patients.

While the median number of cycles was the same in both series (5 cycles), the maximum number
of cycles administered was 10 in our cohort, compared to 22 for Nivo and 20 for BV, with 4



patients still on treatment in theCheckMate436 trial. Given the good results in both cohorts, a
lower number of cycles doesn't seem to affect the results, especially in patients receiving CRT.
As the CheckMate436 study, these results compare favorably in this setting to BV monotherapy
with an ORR of 13% (2/12)(11) or to PD-1 inhibition alone with an ORR of 41.5%(12), but in the
absence of a comparative clinical trial, #is-it's difficult to draw definitive conclusions on the
benefit of the combination, compared to PD-1 inhibition alone.

Anti-PD1 and local radiotherapy may be associated with abscopal effect in several tumor subtypes,
including Hodgkin's lymphoma (13). The involvement of this synergistic mechanism may partly
explain the good results in patients treated with BV-nivo followed by CRT, and the conversion of
PR or SD to CR after CRT.

Assessing the response of PMBL patients with bulky mediastinal disease using PET-CT is
challenging, and mediastinal biopsy should be considered as often as possible before initiating a
new line to avoid overtreatment of patients with persistent hypermetabolic mediastinal masses
without active disease. In this study, most patients underwent biopsy at relapse, but the
procedure was not systematic. The development of cfDNA may be of particular interest for this
specific population (14).

Limitations of our study are inherent to monocentric real-life retrospective studies in a rare
disease, including small number of patients, unsystematic reporting of treatment-emergent
adverse events, different number of cycles and different doses of radiation administered.
Moreover, follow-up is not long enough to assess the late toxicity of radiotherapy in a young
population, in particular valvular and coronary calcifications.

According to our data and in line with the CheckMate436 trial, BV-nivo appears to be safe and
effective for the treatment of R/R PMBL. Consolidation after this therapy seems to be a preferred
option for most clinicians in the community; our data suggest that CRT could be considered as
auto or allo-SCT, especially in local relapse due to its favourable safety profile and durability of
responses obtained. An open question is the possibility of using this combination as a bridge to
CAR-T-cells, which has not been reported to our knowledge.
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Characteristics

Female, n (%)

Age, years

median (range)

Age <65

Disease stage at initial diagnosis, n (%)

-1V

Extranodal localizations at diagnosis

Disease stage at inclusion, n (%)

Unknown

Prior lines of systemic therapy, median
(range)

Patients receiving only 1 line before
inclusion

First-line therapy, n (%)

R-CHOP

R-CHOP 14

R-CHOP 21

R-mini CHOP

R-ACVBP

R-EPOCH

Overall cohort
(n=11)

4 (36)

33 (19-82)

10 (91%)

4 (36)

7 (64)

6 (55)

6 (55)

2(18)
1(9)
2(18)

2 (1-6)

1(9)

4 (36)

1(9)

3(27)

1(9)

5 (45)

1(9)

PMBL patients
(n=10)

3(27)

34 (19-82)

9 (90%)

3(30)

7 (70)

5 (50)

6 (60)

2 (20)
1(10)
1(10)

2(1-3)

1(10)

3(30)

1(9)

2 (18)

1(9)

5 (50)

1(10)

Checkmate 436
(n=30)

17 (56,7)

36 (19 —83)

29 (97)

16 (53)

13 (44)

UK

UK

UK

UK
UK
UK

2 (2-5)

8(26,7)

UK

UK

UK

9 (30)



Other, n (%) 0 0 13 (43,3)

Prior Rituximab 11 (100) 10 (100) 30 (100)

Disease Status, n (%)

Refractory 9(82) 8 (80) 20 (67)

Relapsed 2 (18) 2 (20) 6 (20)

Best response to most recent systemic therapy, n (%)

CR 2 (18) 2 (20) 0

PR 0 0 6 (20)

Stable disease 4 (36) 4 (40) 6 (20)

Relapse/progressive disease 5 (45) 4 (40) 16 (53)

Unknown 0 0 2(7)
Prior ASCT, n (%) 1(9) 1(10) 4(13)
Prior radiotherapy, n (%) 1(9) 1(10) 3(27)

Table 1: Baseline Demographic and Clinical Characteristics. PMBL: primary mediastinal large B-
cell ymphoma, CR: complete response, PR: partial response, ASCT: autologous stem cell
transplantation, UK: unknown



Characteristics

ORR (%) post C4

and before CRT
[1C95%)]

CR (%) post C4
and before CRT
[1C95%]

Best ORR (%)
[1c95%]

3y PFS (%)
[1C95%]

0S (%)
[1C95%]

Overall
cohort
(n=11)

64
[31-89]

36

[11-69]

73
[39-93]

65
[32-88]

71
[34-92]

PMBL
patients
(n=10)

60

[26-88]

40
[12-73]

70

[35-93]

64
[31-88]

70
[33-92]

PMBL
patients
excluding
CM436 pts
(n=8)

63
[24-91]

38
[9-76]

63
[24-91]

75
[41-93]

83
[44-97]

Localized
PMBL
patients
(n=6)

67
[22-96]

50
[12-88]

83
[36-99]

83
[44-97]

80
[38-96]

Localized PMBL
patients
Receiving CRT
As
consolidation
(n=5)

80
[28-99]

60
[15-95]

100
[48-100]

100

100

Disseminated
PMBL
patients
(n=3)

33
[8-90]

33
[8-90]

33

[8-90]

67
[21-94]

100

Table 2: Responses of the overall cohort and by patient category including response after 4
cycles and before radiotherapy (ORR) and best response (BORR). PMBL: primary mediastinal
large B-cell ymphoma, CR: complete response, PFS: progression free survival, OS: overall survival.



Figure 1: Time to response, duration of response and Kaplan—Meier Estimates of Efficacy End
Points. Progression free survival (A) and overall survival (B). Symbols represent censored
observations. Waterfall plot (A): Each bar represents one patient. CR: complete response, PR:
partial response, SD: stable disease, PD: progressive disease, CRT: received consolidation
radiotherapy, MGZL: mediastinal grey zone lymphoma
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