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ABSTRACT

Aims: Up to 40% of patients with diffuse large B-cell ymphoma (DLBCL) have relapsed or refractory (R/R)
disease after first-line treatment with rituximab plus cyclophosphamide, doxorubicin, vincristine, and
prednisone, and outcomes are poor after hematopoietic stem cell transplantation failure. CheckMate
436 (NCT02581631) was a phase 1/2 study to evaluate the efficacy and safety of nivolumab, a PD-1/PD-L1
inhibitor, plus brentuximab vedotin (BV) for the treatment of R/R non-Hodgkin lymphoma.

Materials and methods: Adult patients received nivolumab plus BV in 3-week cycles. The primary
endpoint was overall response rate (ORR). Here, we report the results from the R/R DLBCL cohort (n =42).
Results: With a median follow-up of 7.7 months, the ORR was 28.6% (n=12), and 7.1% (n=3) of
patients achieved a complete response. Median duration of response (95% Cl) was 3.6 (1.2-36.5)
months. All patients experienced an adverse event (AE), most commonly diarrhea (n =20, 47.6%).
Grade 3/4 and 5 AEs occurred in 24 (57.1%) and 4 (9.5%) patients, respectively. Any-grade treatment-
related AEs occurred in 35 (83.3%) patients. No new safety signals were identified.

Conclusions: Overall, the efficacy data from CheckMate 436 do not support the use of nivolumab plus
BV for the treatment of R/R DLBCL.
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1. Introduction exhibited modest clinical activity in R/R DLBCL, with an

Approximately 30-40% of patients with diffuse large B-cell
lymphoma (DLBCL) have relapsed or refractory (R/R) disease
following first-line treatment with rituximab plus cyclopho-
sphamide, doxorubicin, vincristine, and prednisone [1,2].
About half may achieve durable remission with salvage
therapy followed by autologous hematopoietic stem cell
transplantation (auto-HCT) [3-5]. Outcomes are poor after
auto-HCT failure, with a median overall survival (OS) of 4
months and 1-year OS rate of 4% [6]. Therefore, novel and
effective treatments are needed for R/R DLBCL.
Programmed death ligand-1 (PD-L1) and CD30 are
expressed in 24% and 21% of DLBCL cases, respectively
[7-9]. Nivolumab is a fully-human immunoglobulin G4
monoclonal antibody that inhibits programmed death-1
(PD-1)/PD-L1 binding and is indicated for treatment of clas-
sical Hodgkin lymphoma [10,11]. Nivolumab monotherapy

overall response rate (ORR) of 36% [12]; ORR was 10% and
3% for patients in whom auto-HCT had failed and in
patients who were ineligible for auto-HCT, respectively
[13]. Brentuximab vedotin (BV) is an anti-CD30 antibody-
drug conjugate approved for treatment of classical Hodgkin
lymphoma and anaplastic large cell lymphoma [14,15]. In
a phase 2 trial (NCT01421667) in patients with R/R DLBCL,
BV monotherapy resulted in an ORR of 44%, irrespective of
CD30 expression [16]. Given the limited activity of nivolu-
mab as monotherapy, one strategy to improve nivolumab
efficacy is combining it with BV. BV may deplete immuno-
suppressive regulatory T cells and induce immunogenic cell
death, increasing antigen presentation and augmenting
nivolumab checkpoint blockade [17,18]. This analysis of
the phase 1/2 CheckMate 436 (NCT02581631) trial evaluates
the efficacy and safety of nivolumab plus BV in R/R DLBCL.
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e Among adult patients (n=42) with relapsed or refractory (R/R) dif-
fuse large B-cell lymphoma (DLBCL) who were treated with nivolu-
mab plus brentuximab vedotin (BV), 28.6% achieved an overall
response and 7.1% achieved a complete response.

e With a median 7.7 months of follow-up, the median duration of
response was 3.6 months (95% confidence interval, 1.2-36.5).

o Lower cluster of differentiation 30 (CD30) or programmed death
ligand-1 expression were both generally associated with worse
response outcomes.

¢ No new safety signals were identified for nivolumab or BV.

o CheckMate 436 does not support the use of combination nivolumab
plus BV therapy for the treatment of R/R DLBCL in adult patients.

2. Methods

As  described previously [19,20], CheckMate 436
(NCT02581631) enrolled patients in Canada, France, ltaly,
Spain, the United Kingdom, and the United States who
were aged >18 years with R/R DLBCL after failure of >1 prior
treatment line including auto-HCT or, if transplant ineligible,
following =2 multi-agent chemotherapy regimens. Eligible
patients had Eastern Cooperative Oncology Group perfor-
mance status scores of 0-1, CD30 expression on >1% of
tumor cells (by local immunohistochemistry), and =1 site of
measurable disease according to the Lugano 2014 classifica-
tion [21]. Epstein—Barr virus status assessment was not man-
datory at screening or during treatment. Race and ethnicity
were recorded by physician report at the study site. A sample
size of 40 patients was selected for a one-sided 90% con-
fidence interval (Cl) that excludes ORR of 40%, the null
hypothesis ORR rate.

Patients received nivolumab 240 mg intravenously (IV; day
8 of cycle 1, then day 1 of each subsequent 3-week cycle) plus
BV 1.8 mg/kg IV (day 1 of all cycles) until disease progression
or unacceptable toxicity. Primary endpoints were ORR by
investigator and safety. Secondary endpoints included com-
plete response (CR) rate, duration of response (DOR), duration
of CR, progression-free survival (PFS) by investigator, and OS.
Responses were assessed according to the Lugano 2014 clas-
sification [21]. Target lesion reduction by best overall response
(BOR) per investigator was defined for <6 of the largest domi-
nant nodes or nodal masses measurable by CT or positron
emission tomography CT.

ORR and CR were summarized by binomial response rate and
its corresponding 2-sided 80% Cl using the Clopper-Pearson
method. DOR, duration of CR, PFS, and OS were summarized
using the Kaplan-Meier product-limit method, and median
values, along with 2-sided 95% Cl based on log-log transforma-
tion were calculated.

This study was conducted in accordance with the International
Conference on Harmonisation Good Clinical Practice guidelines
and the Declaration of Helsinki. The trial protocol was approved by
the institutional review board and independent ethics committee
at each study site. All patients provided written informed consent.
Bristol Myers Squibb data sharing policy may be found at https://
www.bms.com/researchers-and-partners/independent-research
/data-sharing-request-process.html.

3. Results

This study was initiated on 11 February 2016 and completed
on 7 February 2022. Forty-two patients were enrolled in the R/
R DLBCL cohort (data cutoff: 23 July 2018); 17 (40.5%) had
relapsed disease, 12 (28.6%) had refractory disease, and 13
(31.0%) had relapsed and refractory disease (Table 1). Median
age was 59.0 (range, 24-85) years, 22 (52.4%) patients were
male, median CD30 expression (based on central lab analysis)
was 30.0% (range, 0-100%) of tumor cells, and 33/41 (80.5%)
evaluable patients had >5% PD-L1 expression at baseline.
Patients had received a median (range) of 3.0 (1.0-5.0) prior
lines of systemic therapy. A median (range) of 4.0 (1-80) doses
of nivolumab and 4.0 (1-34) doses of BV were received. At
database lock (30 March 2022), all patients had discontinued
treatment, mostly due to disease progression (n =29, 69.0%;
Supplemental Table S1). Nine (21.4%) patients received
a granulocyte-colony stimulating factor (filgrastim) as conco-
mitant medication.

At a median (range) follow-up of 7.7 (0.7-61.4) months, the
ORR was 28.6% (95% Cl, 15.7-44.6); 3 (7.1%) patients achieved
CR and 9 (21.4%) achieved partial response (Table 2). Median
DOR was 3.6 months (95% Cl, 1.2-36.5). Median PFS was 2.6
months (95% Cl, 1.4-2.8; Figure 1) and median OS was 13.3
months (95% Cl, 6.6-15.9). Twenty-one (50.0%) patients,
including all 12 who responded to treatment, had
a measurable reduction in target lesion (Figure 2). Patients
with higher CD30 expression generally had better responses
(Figure 3). Patients with the lowest PD-L1 expression generally
had worse response outcomes compared with patients with
higher PD-L1 expression (Supplemental Figure S1).

All patients experienced AEs, most commonly diarrhea
(n=20, 47.6%), fatigue (n=16, 38.1%), and nausea (n=16,
38.1%; Table 3). Grade 3/4 AEs occurred in 24 (57.1%) patients,

most commonly neutropenia (n=5, 11.9%), malignant
Table 1. Baseline characteristics.
DLBCL
Characteristic (N=42)
Median (range) age, years 59.0 (24-85)
<65 years 29 (69.0)
>65 and <75 years 9(21.4)
>75 and <85 years 3(7.1)
>85 years 1(2.4)
Sex 22 (52.4)
Male 22 (52.4)
Female 20 (47.6)
Race
White 36 (85.7)
Black or African American 3(7.1)
Asian 3(7.1)
Disease status
Relapsed 17 (40.5)
Refractory 12 (28.6)
Relapsed and refractory 13 (31.0)
Number of prior regimens
Median (range) 3.0 (1.0-5.0)
1 1024
2 16 (38.1)
3 19 (45.2)
4 3(7.1)
>5 3(7.1)

Data are n (%) unless otherwise stated.
Abbreviation: DLBCL, diffuse large B-cell l[ymphoma.
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Table 2. Efficacy.

DLBCL
(N=42)

ORR, n (%) 12 (28.6)

80% CI* 19.4-39.4

95% CI* 15.7-44.6
BOR, n (%)"

CR 3(7.1)

PR 9 (21.4)

SD 8 (19.0)

PD 17 (40.5)

utD 5(11.9)
DOR, median (95% CI), months 3.6 (1.2-36.5)
DOCR, median (95% Cl), months 36.5 (9.9-NR)
PFS, median (95% Cl),* months* 2.6 (1.4-2.8)

PFS rate at 12 months, (95% CI)* 16.2 (6.5-29.7)

PFS rate at 24 months (95% Cl)¥ 6.5 (1.2-18.3)
PFS by PD-L1 expression, median (95% Cl),* months*

>5% of tumor cells 2.7 (1.4-3.5)

<5% of tumor cells 1.5 (0.7-2.7)
0S, median (95% Cl), months* 13.3 (6.6-15.9)

0S rate at 12 months (95% CI)*
05 rate at 24 months (95% CI)*

0S by PD-L1 expression, median (95% Cl), months*
>5% of tumor cells

56.9 (39.9-70.7)
25.0 (12.3-40.0)

12.8 (6.1-15.9)

<5% of tumor cells 14.0 (3.4-NR)

*Confidence intervals based on the Clopper-Pearson method. 'Response
assessed by Lugano Classification 2014 [21]. *Median and rates computed
using Kaplan-Meier method.

Abbreviations: BOR, best overall response; Cl, confidence interval; CR, complete
response; DLBCL, diffuse large B-cell lymphoma; DOCR, duration of complete
response; DOR, duration of response; NR, not reached; ORR, overall response
rate; OS, overall survival; PD, progressive disease; PD-L1, programmed death-
ligand 1; PFS, progression-free survival; PR, partial response; SD, stable disease;
UTD, unable to determine.

neoplasm progression (n =5, 11.9%), and anemia (n =4, 9.5%).
Grade 5 AEs occurred in 4 (9.5%) patients: malignant neoplasm
progression (n=3, 7.1%) and sepsis (n=1, 2.4%). Any-grade
TRAEs occurred in 35 (83.3%) patients, most commonly

100
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peripheral neuropathy (n=14, 33.3%), diarrhea (n=11,
26.2%), and fatigue (n =10, 23.8%). The most common hema-
tologic TRAE was neutropenia (n =6, 14.3%). Grade 3/4 TRAEs
occurred in 15 (35.7%) patients, most commonly neutropenia
(n=5, 11.9%) and anemia (n =1, 2.4%). There were no cases of
grade 3/4 infusion-related reaction and no grade 5 TRAEs;
however, the study sponsor’s historical grading system for
AEs, which was used in this trial, only classified AEs as grade
5 if death occurred within 24 hours of onset of the AE. Thirty
(71.4%) patients died, most commonly from disease progres-
sion (n =26, 61.9%). One patient died from study drug toxicity
attributed to nivolumab (Stevens-Johnson syndrome, disease
progression, toxic epidermal necrolysis; Table 4). Six (14.3%)
patients died <30days after their last dose and 14 (33.3%)
<100 days after their last dose. The most common immune-
mediated AE was diarrhea (n =20, 47.6%; Supplemental Table
S2). None of the patients had an allogeneic HCT and 1 patient
received high dose chemotherapy followed by auto-HCT.

4. Discussion

In CheckMate 436, ORR was generally comparable with pre-
vious studies investigating PD-1 inhibitor monotherapy in
patients with R/R DLBCL for whom auto-HCT failed or who
were ineligible for auto-HCT. A previous study with nivolumab
(NCT02038933) reported an ORR and CR of 10% and 3%,
respectively [13], and a study of pembrolizumab monotherapy
(NCT01953692) demonstrated an ORR of 12% [22]. In the R/R
primary mediastinal B-cell lymphoma (PMBL) cohort of
CheckMate 436 (median follow-up, 11.1 months), nivolumab
plus BV demonstrated a higher ORR and CR rate (73% and
37%, per investigator) than those reported in this manuscript
for patients with R/R DLBCL [19]. However, PMBL exhibits

Median PFS,
months (95% CI)

2.6 (1.4-2.8)

Number of patients at risk
42 13 7 6

Figure 1. Progression-free survival.
Symbols represent censored observations.

12 15 18 21

Months

Abbreviations: Cl, confidence interval; DLBCL, diffuse large B-cell lymphoma; PFS, progression-free survival.
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Figure 3. CD30 expression by response status.

The horizontal line within each box represents the median, the lower and upper ends of the
boxes represent the 25th and 75th percentiles, and the whiskers indicate the most extreme
points within 1.5 of the IQR.

Abbreviations: CR, complete response; IQR, interquartile range; NR, not reported; PD,
progressive disease; PR, partial response; SD, stable disease; UTD, unable to determine.

9p24.1 genetic alterations in 45-63% of patients, resulting in
higher PD-L1/2 expression levels than observed in DLBCL,
which may explain the difference in response rates [23,24].
While median PFS and duration of response were short, there
was a small subset of patients (n=4) who achieved
a remission duration of >1 year.

The combination of nivolumab plus BV resulted in a lower
a response rate (28.6%) than a previous study examining BV
monotherapy (44%) and was similar to studies examining
nivolumab monotherapy (3-36%) in patients with DLBCL
[12,13,16]. While direct comparisons between studies cannot
be made, potential explanations may include differences in
patient populations, such as differences in baseline CD30 or

Table 3. Safety summary.

DLBCL
(N=42)
Any grade  Grade 3/4
AEs 42 (100.0) 24 (57.1)*
Non-hematologic AEs in 220% of patients
Diarrhea 0 (47.6) 1(2.4)
Nausea 6 (38.1) 0
Fatigue 6 (38.1) 1(24)
Peripheral neuropathy 4 (33.3) 2 (4.8)
Pyrexia 3 (31.0) 0
Abdominal pain 1(26.2) 1(2.4)
Cough 0 (23.8) 1(24)
Asthenia 0 (23.8) 3(7.1)
Hypokalemia 9 (21.4) 2 (4.8
Vomiting 9 (21.4) 1(2.4)
Constipation 9 (21.4) 0
Malignant neoplasm progressionJr 9 (21.4) 5(11.9)
Hematologic AEs 13 (31.0) 11 (26.2)
Neutropenia 6 (14.3) 5(11.9)
Anemia 5(11.9) 4 (9.5)
Thrombocytopenia 3(7.1) 3(7.1)
Febrile neutropenia 14 1(24)
Lymphadenopathy 1(2.4) 0
TRAEs 35 (83.3) 15 (35.7)
Non-hematologic TRAEs in 210% of patients
Peripheral neuropathy 14 (33.3) 2 (4.8)
Diarrhea 11 (26.2) 1(2.4)
Fatigue 10 (23.8) 1(24)
Rash 5(11.9) 1(2.4)
Hematologic TRAEs
Neutropenia 6 (14.3) 5(11.9)
Anemia 2 (4.8) 1(24)
Thrombocytopenia 124 1(2.4)

Data are n (%).

*There were also 4 (9.5%) patients who experienced grade 5 AEs. Defined as
progression of the tumor being treated on the study.

Abbreviations: AE, adverse event; DLBCL, diffuse large B-cell lymphoma; TRAE,
treatment-related AE.

PD-L1 expression, and differences in nivolumab dosing and
schedule between studies. Beyond differences in trial design,
the reason for the difference in response rates is unclear but
may be related to mechanisms of PD-1 resistance [25].



Table 4. Summary of deaths.

DLBCL

(N=42)
Deaths, n (%) 30 (71.4)
Disease progression 26 (61.9)
Study drug toxicity 1 (2.4)*
Other 3@
Deaths within 30 days of last dose 6 (14.3)
Deaths within 100 days of last dose 14 (333)

*This patient’s causes of death were Stevens—Johnson syndrome, disease pro-
gression, and toxic epidermal necrolysis. This was not considered a grade 5
TRAE as grade 5 TRAEs per protocol assessment criteria were defined as death
within 24 hours of the TRAE. TReasons for death were recurrent infection and
pancytopenia (n=1 [2.4%]), sepsis (n=1 [2.4%)]), and septic shock (n=1
[2.4%]).

Abbreviations: DLBCL, diffuse large B-cell lymphoma; TRAE, treatment-related
adverse event.

The safety profile reported in CheckMate 436 was compar-
able to studies with BV or nivolumab alone in patients with
hematological malignancies, and no new safety concerns were
identified [19,20,26].

CheckMate 436 demonstrates nivolumab plus BV has limited
efficacy in R/R DLBCL, but a similar safety profile to that observed
in PMBL [19]. Since initiation of this study, polatuzumab vedotin
with rituximab, cyclophosphamide, doxorubicin, and prednisone
has been approved as first-line therapy for adults with DLBCL
[27]. Additionally, CD19-targeted chimeric antigen receptor
(CAR) T cell therapy with both axicabtagene ciloleucel (the
ZUMA-1 trial [NCT02348216] and ZUMA-7 trial [NCT03391466])
and lisocabtagene maraleucel (the TRANSFORM trial
[NCT03575351] and TRANSCENT NHL 001 trial [NCT02631044])
have been approved for use in second-line or later DLBCL treat-
ment [28,29]. More recently, CD3/CD20 bispecific antibodies
epcoritamab (the EPCORE NHL-1 trial [NCT03625037]) and glofi-
tamab (NCT03075696) have been approved for third-line or later
DLBCL treatment [30-33]. Additional therapies are still required
for patients with R/R DLBCL who have previously received novel
therapies [34].

5. Conclusions

CheckMate 436 demonstrated a safety profile consistent with
nivolumab plus BV in the treatment of adults with other lym-
phoma subtypes; however, this trial does not support the use of
nivolumab plus BV in R/R DLBCL treatment. The role of nivolu-
mab and anti-PD-1 therapy in R/R DLBCL treatment is unclear.
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