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Key Points

• Patients with DLBCL
Richter transformation
of CLL have a poor
prognosis, especially if
they have had prior
BTKi exposure.

• Nivolumab and ibrutinib
combination therapy is
a safe and potential
treatment option in
patients with DLBCL
Richter transformation.
Richter transformation (RT) is a rare complication of chronic lymphocytic leukemia (CLL)

that has dismal outcomes. Upregulation of PD-1/PD-L1 drives immunological evasion in

patients with RT. We hypothesized that combining nivolumab, a PD-1 blocking antibody,

with the BTK inhibitor (BTKi) ibrutinib could potentiate tumor-cell killing. We conducted an

investigator-initiated phase 2 clinical trial to assess the efficacy of combined nivolumab and

ibrutinib in patients with diffuse large B-cell lymphoma (DLBCL) RT and CLL. Patients

included were ≥18 years of age with adequate hepatic and renal function. Patients received

nivolumab every 2 weeks of a 4-week cycle for a maximum of 24 cycles. A standard dose

ibrutinib was initiated from cycle 2 onward and continued daily until progression. For

patients who were already on ibrutinib at the time of study entry, the same was continued

while nivolumab was initiated. A total of 24 patients with RT with a median age of 64.5

years (range, 47-88) were enrolled. Ten patients (42%) had received prior treatment for RT

and 13 patients (54%) had received a prior BTKi. A total of 10 patients (42%) responded with

a median duration of response of 15 months. The median overall survival was 13 months.

Four of 24 (17%) patients had checkpoint inhibition–related immunological toxicities. In the

CLL cohort, 10 patients were enrolled, of whom 3 patients converted from partial to

complete remission; 1 patient had a grade 2 immunological toxicity. Combined nivolumab

and ibrutinib is an active regimen for patients with DLBCL RT with an overall response rate

of 42%. Given the limited treatment options for patients with RT, checkpoint inhibition

provides a potential therapeutic option. This trial is registered at www.clinicaltrials.gov as

#NCT02420912.
Introduction

The treatment of patients with chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL)
has significantly improved over the last decade with better understanding of disease biology and the
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availability of multiple targeted therapies.1,2 Despite these
improvements, about 2% to 10% of patients with CLL develop a
diffuse large B-cell lymphoma (DLBCL) transformation over the
duration of their CLL diagnosis, known as Richter transformation
(RT), resulting in median overall survival (OS) of less than
12 months.3-8 Chemoimmunotherapy is the standard first-line
therapy for patients with RT, resulting in objective responses in
~40% to 50% of the patients.3,9 Targeted therapies, such as
Bruton tyrosine kinase inhibitor (BTKi) and BCL2 inhibitor (BCL2i)
venetoclax, have shown modest responses in RT.10-13

Immune dysfunction is common in CLL with increased PD-1
expression on T cells and PD-L1 and PD-L2 on CLL cells; block-
ing PD-1/PD-L1 activates T cells and promotes immunological
synapse formation.14-18 However, checkpoint inhibitors have
shown limited clinical activity in patients with CLL.19 In patients with
RT, PD-1 is expressed on the neoplastic B cells but not on the CLL
cells.20-23 In addition, there is expression of PD-L1 by histiocytes
and dendritic cells in the tumor microenvironment and higher infil-
tration of FOXP3-positive T cells.23 In consequence, we anticipate
that the use of PD-1/PD-L1 pathway inhibitors would reduce the
immunological escape and potentially improve outcomes in
patients with RT.

The use of the PD-1 monoclonal antibody pembrolizumab as
monotherapy led to an overall response rate of 44% (4 of
9 patients responded with 1 complete response [CR] and 3 partial
responses [PRs]) in patients with RT, with a median progression-
free survival (PFS) of 5.4 months and median OS of
10.7 months.19 In the KEYNOTE-170 study, Armand et al showed
partial remission in only 1 of 18 (6%) patients with DLBCL RT
when treated with pembrolizumab.24 Given the role of ibrutinib in
reversing immune exhaustion and preclinical data reporting synergy
between PD-1/PD-L1 blockade and ibrutinib,25,26 we designed an
investigator-initiated phase 2 clinical trial to study the efficacy and
safety of combined ibrutinib and nivolumab therapy in patients with
RT. This study also included a cohort of patients with CLL which
was closed early due to slow accrual and availability of additional
novel therapeutic agents for patients with CLL.

Methods

The study was approved by the Institutional Review Board, regis-
tered on ClinicalTrails.gov (#NCT02420912), and conducted in
accordance with the Declaration of Helsinki. All patients were
recruited and treated at The University of Texas MD Anderson
Cancer Center (MDACC), Houston, Texas.

Patient population

DLBCL RT. Patients had to have a confirmed diagnosis of DLBCL
RT from either a lymph node/tumor site biopsy and/or bone marrow
biopsy and had relapsed or were refractory to at least 1 prior line of
therapy for CLL or RT. Patients with del(17p) were eligible even if
they had no prior therapy for CLL or RT. Eligible patients had to be
≥18 years of age, have an Eastern Cooperative Oncology Group
performance status of ≤2, and have adequate renal (serum
creatinine ≤1.5 × upper limit of normal) and hepatic function.
Detailed eligibility criteria are listed in the supplemental Appendix.
Patients with prior exposure to ibrutinib were allowed to enroll,
whereas those with autoimmune diseases were excluded. Patients
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with prior allogeneic stem cell transplant (allo-SCT) within
6 months or with active acute or chronic graft-versus host disease
(GVHD) were excluded.

CLL. Patients enrolled had to have CLL/SLL which was relapsed or
refractory to at least 1 prior line of standard therapy or untreated
del(17p) confirmed by fluorescence in-situ hybridization (FISH) and
an indication for treatment by International Workshop on CLL
(iwCLL) 2008 criteria. Patients were also eligible if they had been
on ibrutinib for at least 9 months for CLL/SLL with measurable
persistent disease (absolute lymphocyte count >4000/μL, any
lymph node >1.5 cm by CT scan, or >30% lymphocytes on bone
marrow aspirate differential).

Treatment plan and response assessments

Nivolumab was administered as a 3 mg/kg IV infusion over 1 hour
every 2 weeks each 4-week cycle, starting cycle 1 day 1 for a total
of 24 cycles, in the absence of disease progression or significant
toxicities. Ibrutinib was given 420 mg once daily starting cycle
2 day 1 and continued until disease progression or unacceptable
toxicities; ibrutinib could be initiated during cycle 1 for patients with
worsening disease. In both the RT and CLL arms, for patients who
were already on ibrutinib, the same was continued while nivolumab
was introduced. After the first 3 cycles, the frequency of nivolumab
administration could be reduced to once every 4 weeks at 3 mg/kg
as per the discretion of the investigator.

Response assessments were done by positron emission
tomography-computed tomography (PET-CT) scan and bone
marrow aspiration/biopsy after cycles 1, 3, 6, 9, 12, 18, and 24 for
all patients in the study. For patients with RT, the imaging was
graded as complete metabolic response (CMR), partial metabolic
response (PMR), no response, or progressive disease, as per the
Lugano classification.27 Responses for CLL were graded as per
the iwCLL 2008 modified response criteria.28

Adverse events were reported according to the National Cancer
Institute Common Terminology Criteria for Adverse Events, version
4.0.3. Special attention was given to monitoring for immunological
adverse events such as colitis, pneumonitis, and endocrinopathy.
Further details of response assessment, toxicity monitoring, dose
modifications of study drug, and therapy interruptions or discon-
tinuation are present in the supplemental Appendix.

Statistical analysis

DLBCL RT. The primary objective was to evaluate the best
response (BR) during the first 12 months of therapy. The primary
efficacy end point, BR, is defined as CMR or PMR occurring during
the first 12 months of treatment. The optimal 2-stage design pro-
posed by Simon was implemented.29 We assumed a target CMR/
PMR rate of 20% and a response rate of 5% or lower was
considered not desirable. With a type 1 error rate of 10% and 80%
power, we planned to enroll 9 patients in the first stage. If no
patients achieved CMR/PMR, the trial had to be stopped. If 1 or
more of the first 9 patients attained CMR/PMR, accrual had to be
continued until a total enrollment of 24 patients was reached. At
the end of the study, if ≥3 of the 24 patients achieved CMR/PMR,
the combination treatment was considered efficacious and worthy
of further investigation.
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Table 1. Characteristics of all patients at study entry (N = 24)

Number (%) or median [range]

Age, y 64.5 [47-88]

Gender, Male 14 (58)

Prior Therapies for CLL/RT 3 [0-10]

Prior therapy for CLL 20 (83)

Prior therapy for RT 10 (42)

Type of therapy for CLL/RT

CIT 19 (79)

BTKi 13 (54)

Ibrutinib 12 (50)

Acalabrutinib 1 (4)

BCL2i 5 (21)

PI3Ki 4 (17)

Allo-SCT 3 (13)

CLL IGHV status (n = 18)

Unmutated 13 (72)

Mutated 5 (28)

CLL FISH (n = 20)

Del(17p) 9 (45)

Del(11q) 4 (20)

Trisomy 12 4 (20)

Normal 3 (15)

CLL cytogenetics (n = 19)

Complex 12 (63)

CLL mutations (n = 17)

TP53 8 (47)

NOTCH1 4 (24)

BCL2i, B-cell lymphoma 2 inhibitor; Del, deletion; IGHV, Immunoglobulin heavy chain
variable region gene; PI3Ki, phosphatidyl inositol 3 kinase inhibitor.
CLL. Patients with CLL were included in 2 cohorts: (1) those who
were to be initiated on ibrutinib along with the nivolumab on trial
and (2) those who had already been on ibrutinib for >9 months and
nivolumab was introduced as part of the trial therapy.

In the first cohort, the primary objective was to evaluate BR during
the first 12 months of therapy. The primary efficacy end point, BR,
was defined as CR or CRi (complete remission with incomplete
count recovery) that occurred during the first 12 months of treat-
ment. For the second cohort, the primary objective was to evaluate
the conversion rate during the first 12 months of therapy. The
primary efficacy end point, the conversion rate, was defined as the
conversion from PR to CR/CRi that occurred during the first
12 months of treatment.

For both CLL cohorts, like the DLBCL RT cohort, the optimal
2-stage design proposed by Simon was implemented. We
assumed a target BR (attainment of CR/CRi for the first cohort or
conversion to CR/CRi from PR for the second cohort) of 20% and
a BR of 5% or lower was considered not desirable. With a type 1
error rate of 10% and 80% power, we had to enroll 9 patients in
the first stage. If no patients achieved BR, the trial had to be
stopped. If 1 or more of the first 9 patients attained BR, accrual had
to continue until a total of 24 patients had been enrolled. We had
to suspend accrual if, at the end of the first stage, all 9 patients
had been enrolled and no response had been observed. At the end
of the study, if 3 or more of the 24 patients achieved BR, the
combination treatment would be considered efficacious and
worthy of further investigation.

All patients who received at least 1 dose of any of the study
drugs constituted the efficacy and safety population. For both
DLBCL RT and CLL groups, toxicity monitoring was performed
in cohorts of 6 patients using a Bayesian approach and the trial
had to be stopped early if, at any point, there was an 80%
possibility of toxicity (defined as any grade 3 or higher non-
hematologic toxicity, which is at least possibly related to the
treatment) rate being >30%. Summary statistics are provided for
continuous variables. Frequency tables were used to summarize
categorical variables. OS and duration of response (DOR)
probabilities were calculated using the Kaplan-Meier method.
DOR was calculated from the time of response (CMR/PMR for
DLBCL RT; CR/CRi or conversion from PR to CR/CRi for CLL)
to relapse/progression or death from any cause. Statistical
analyses were performed using GraphPad Prism version 9,
GraphPad Software, San Diego, CA.

Results

DLBCL RT

From March 2016 to August 2018, 24 patients with a confirmed
diagnosis of DLBCL RT were enrolled and initiated into therapy.
Baseline disease characteristics and treatment history are detailed
in Table 1 and supplementary Table 1. The median age was
64.5 years (range, 47-88 years). The median number of prior
therapies received for CLL and/or RT was 3 (range, 0-10). Only
1 patient had not received any prior therapy for CLL and/or RT and
was enrolled with high-risk genetics [del(17p)], per protocol. A total
of 14 of 24 (58%) were previously untreated for RT and had
received a median of 2 (range, 0-5) prior therapies for CLL. The
remaining 10 of 24 (42%) patients had received a median of 1 prior
1960 JAIN et al
therapy for RT (range, 1-5) and a median of 4.5 prior therapies for
both CLL and/or RT (range, 1-10). Three patients (13%) had
undergone prior stem cell transplantation for their RT (2 allo- and
1 autologous SCT) and 1 patient had an allo-SCT for CLL. Thirteen
patients (54%) had prior exposure to BTKi (ibrutinib, n = 12;
acalabrutinib, n = 1). No patient had received prior PD-1/PD-L1
inhibitor for CLL and/or RT. A total of 6 of the 24 (25%) patients
had bone marrow involvement with RT. Of the 24 patients in the
study, 5 were already on ibrutinib at the time of trial therapy initi-
ation and ibrutinib was continued with the first cycle of nivolumab
as per trial protocol. Of the remaining 19 patients who were not on
ibrutinib at the time of trial therapy initiation, ibrutinib was initiated in
18 (1 patient never received ibrutinib and came off study during
cycle 1) during cycle 1 (n = 12) or cycle 2 (n = 6). The median
follow-up is 46.3 months (range, 1.2-61.3 months).

Efficacy. A total of 10 of the 24 (42%) patients responded to
combined nivolumab and ibrutinib at a median of 28 days (end of
cycle 1) from trial therapy initiation (range, 25-85 days). Of these
10 patients, 8 had a CMR observed on PET scan, and 2 had a
PMR. The median duration of treatment for patients who had a
23 MAY 2023 • VOLUME 7, NUMBER 10



response was 8.4 months (range, 3.7-16 months) compared to 2.6
months (range, 1-3.6 months) for nonresponders. Supplemental
Figure 1 shows the percentage change in lymphadenopathy as
assessed by PET-CT imaging and supplementary Figure 2 shows
the PET images of a heavily pretreated patient who attained CMR
for RT. Two of the responding patients had bone marrow involve-
ment by DLBCL at the time of study initiation; both patients cleared
the marrow DLBCL component at the time of metabolic response.
Among the RT responders, all 10 patients had evidence of CLL in
the bone marrow at baseline. With the exception of 1 patient
(patient #8, supplemental Figure 2) who achieved measurable
residual disease-negative remission in bone marrow, the remaining
9 RT responders had no significant improvement in CLL bone
marrow involvement.

A total of 3 of the 13 (23%) patients who had a prior exposure to BTKi
had a response, compared to 7 of 11 (64%) who were BTKi-naïve.
Importantly, themedian number of prior therapies received by the BTKi-
exposed patients was 4 compared to 1 in the BTKi-naïve group.
Among the 14 patients who had not received prior therapy for RT, 7 of
14 (50%) responded, compared to 3 of 10 (30%) patients who had
received prior therapy for RT. Five of 11 patients (45%) with del(17p)
and/or TP53 mutation had a response (all CMR). Among
the 10 responders, 6 patients initiated ibrutinib during cycle 1 (1 patient
was already on ibrutinib at trial therapy initiation) and 4 patients initiated
ibrutinib during cycle 2.

We assessed PD-1/PD-L1 expression in 10 patients (7 responders
and 3 nonresponders) by immunohistochemistry in available
baseline samples (lymph node, n = 9 and bone marrow, n = 1)
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(supplemental Figure 3). Among the 7 responders, 4 had PD-1
expression on large tumor cells; among the 3 nonresponders,
2 had PD-1 expression on large tumor cells.

Of the 10 patients who responded to the combination therapy,
4 (40%; 3 with CMR and 1 with PMR) proceeded to allo-SCT at a
median of 6.7 months (range, 4.2-10.4 months) from initiation of
treatment on the trial and at a median of 40 days (range, 28-56
days) from the last dose of nivolumab (Figure 1). Post allo-SCT
data were available for 3 patients; 1 patient had extensive acute
liver, gut, and skin GVHD and 2 patients had acute skin GVHD.
One additional responding patient underwent allo-SCT after
interval therapy with ibrutinib plus venetoclax for 3 months for CLL,
while remaining in CMR for RT. Another responding patient
underwent allo-SCT after receiving salvage therapy for relapse.

The median OS for all patients is 13 months (25 months for
responders vs 7.6 months for nonresponders) (Figure 2A and B).
Among the 10 patients who responded, the median DOR was
15 months, when not censored for allo-SCT, and 9.4 months, when
censored for allo-SCT (Figure 3A and B). The median OS for the
14 patients who were treatment-naïve for RT was 24.1 months and
9.1 months for the 10 patients who had received prior therapy for
RT (Figure 4). Supplemental Figure 4 shows the disposition of the
patients treated on this study.

Safety

All patients were included in the safety analysis (Table 2). One
patient with a prior history of allo-SCT had grade 3 transaminitis
and features of GVHD reactivation for which further therapy with
nivolumab was discontinued and the patient was taken off the
40
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Figure 2. Kaplan-Meier estimates of OS (N = 24). (A) OS for the overall cohort, N = 24. The median OS was 13 months. (B) OS of responders (n = 10) vs nonresponders

(n = 14). The median OS was 25 months for responders vs 7.6 months for nonresponders. NAR, Number at risk; non-resp, nonresponders; resp, responders.
protocol. Overall, 4 patients (17%) had immunological toxicities; 1
patient each had grade 4 lipase/amylase elevation, grade 3 trans-
aminitis (mentioned above), grade 2 anterior uveitis and grade 2
pneumonitis. Except for the post allo-SCT patient who was taken
off the protocol, the drug was reinitiated after resolution of immune
toxicity with supportive care, including a short course of steroids in
the patient with grade 2 pneumonitis and topical steroids for the
patient with grade 2 anterior uveitis. There was no recurrence of
immune toxicity on drug re-challenge.

CLL. From December 2015 to January 2017, 10 patients with CLL
with a median age of 57 years (range, 42-70 years) were enrolled:
7 patients to the first cohort and 3 patients, already on ibrutinib, to
the second cohort. Four patients (40%) had del(17p)/TP53
mutation and 4 patients (40%) had unmutated immunoglobulin
heavy chain variable region gene. The median lines of prior therapy
in the 7 patients in the first cohort was 1 (range, 1-3); 3 patients in
the second cohort had only received prior ibrutinib for their CLL for
13, 26, and 32 months. Two patients (29%) in the first cohort had a
A
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protocol-specified response of CR after 9 and 24 cycles of ther-
apy. One of 3 patients (33%) in the second cohort had a con-
version to CR from PR after 3 cycles of nivolumab therapy. The
median number of cycles on trial was 20 (range, 3-24). One patient
in the second cohort developed grade 2 bilateral anterior uveitis
after 21 cycles of therapy. The episode resolved on withholding
nivolumab and treatment with topical steroids.

Discussion

In our cohort of heavily pretreated patients with DLBCL RT, with a
median number of prior therapies received for CLL/RT of 3, we
noted an encouraging response rate of 42% with combined nivo-
lumab plus ibrutinib. The median DOR was 15 months and OS was
25 months for the responding patients.

The standard first-line treatment for RT generally includes
traditional chemoimmunotherapy regimens (such as R-CHOP,
O-CHOP, R-DHAP, R-EPOCH, and OFAR) and these lead to
responses in 30% to 60% of previously untreated RT with a
B
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median survival of less than 1 year.3,9,30-34 In a recent phase
2 study of venetoclax with dose-adjusted R-EPOCH (VR-EPOCH)
in 26 patients with RT (24 of 26 were previously untreated for RT)
with a median of 1 prior line of therapy for CLL, the overall
response rate was 62% with a median PFS of 10.1 months and
median OS of 19.6 months. In our study, we noted comparable
results for the patients who were treatment-naïve for RT, without
the use of intensive chemotherapy. We treated 14 patients who
were previously untreated for RT with a median of 2 prior CLL
therapies. We noted an overall response rate (ORR) of 50% (7 of
14) with a median DOR of 10.1 months and median OS of 24.1
months.

Ding et al reported the first study of checkpoint inhibition in patients
with RT. Among the 9 patients with RT (6 relapsed/refractory RT;
3 treatment-naïve RT), 4 of 9 (44%) had a response (1 CMR,
3 PMR) to pembrolizumab monotherapy with a median PFS of
Table 2. Treatment emergent adverse events at least possibly

related to the study treatment (N = 24)

Adverse events

All grade Grade 3-4

No. of patients with events, N (%)

Skin rash 6 (25) 0

Easy bruising 5 (21) 0

Arthralgia 5 (21) 0

Lung infection/pneumonia 3 (12) 1 (4)

Diarrhea 2 (8) 0

Myalgia 2 (8) 0

Amylase/lipase elevation 1 (4) 1 (4)

Transaminitis 1 (4) 1 (4)

Uveitis 1 (4) 1 (4)

Pneumonitis 1 (4) 0

Atrial fibrillation 1 (4) 0

Infusion reaction 1 (4) 0

Vomiting 1 (4) 0
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5.4 months and median OS of 10.7 months.19 Notably, all
4 responders had a prior exposure to ibrutinib. In contrast, in a
retrospective study of PD-1 blockade for 10 patients with RT, all of
whom were BTKi exposed, only 1 patient (10%) showed a
response and the median OS from initiation of PD-1 inhibitor was
just 2 months for the entire cohort.35 Younes et al reported a trial of
combined nivolumab and ibrutinib in patients with RT with an
overall response rate of 65% (10% CR and 55% partial response
by CT assessments) in 20 patients with DLBCL RT; all patients, by
study design, were BTKi naïve in this trial.36 In our study, we also
saw the majority of responses in the BTKi-naïve group with 7 of
11 (64%) responses vs 3 of 13 (23%) responses among patients
who had a prior exposure to BTKi. Our results are consistent with
the results by Younes et al with both studies using combined
nivolumab and ibrutinib for patients with RT and reporting ~65%
response rate in the BTKi-naïve cohort. To the best of our knowl-
edge, our study is the largest cohort of patients with DLBCL RT
treated with checkpoint inhibition. Based on these studies, PD-1
inhibition with or without ibrutinib is an appropriate treatment
option for patients with RT and therefore included in the National
Comprehensive Cancer Network guidelines.

Given that allo-SCT consolidation is the only potentially curative
modality for patients with RT, notably 4 of 10 responding patients
(40% of responders and 17% of all patients) were able to proceed
directly to an allo-SCT after the treatment. A fifth patient under-
went allo-SCT while maintaining response for RT with combined
nivolumab and ibrutinib but received interim venetoclax due to CLL
relapse. The use of checkpoint inhibitors like nivolumab before or
after allo-SCT pose the risk for immunological toxicities, including
higher risk of GVHD.37,38 In patients with Hodgkin lymphoma,
around 30% of those who received nivolumab for disease relapse
after allo-SCT had acute GVHD; notably all of these were reac-
tivation of prior GVHD.39 In our study, 1 of 3 patients who pro-
ceeded to allo-SCT directly after the study experienced systemic
acute GVHD and another patient who had a prior allo-SCT had
reactivation of GVHD, causing study discontinuation for the
patient. Though the risk appears low, it is important that patients
who proceed to allo-SCT after nivolumab-based regimens or are
offered the drug after a prior allo-SCT be closely monitored for the
onset or reactivation of GVHD.40

Clonally-related RT is associated with worse outcomes than
clonally-unrelated RT. Studies have shown that clonally-related
DLBCL RT is more commonly associated with PD-1/PD-L1
expression than de novo DLBCL.20,21 Unfortunately, we do not
have data for clonal relatedness of RT for our study patients;
however, based on published literature, we expect >80% to 90%
of the patients to have RT that is clonally-related to the underlying
CLL. We assessed the PD-1/PD-L1 expression in 10 patients with
available baseline samples, 7 of whom were positive for PD-1/PD-
L1. Five patients positive for and 2 of 3 negative for PD-1/PD-L1
responded to the treatment. With the caveat of limited sample
size, we are unable to establish response correlation with PD-1/
PD-L1 expression. Correlative studies are ongoing in responders
vs nonresponders to interrogate immune profile and activation in
samples from patients treated in this trial.

Check point inhibition adds to the emerging therapeutic landscape
for patients with RT. Early results of noncovalent BTKi pirtobrutinib
in patients with RT appear promising.41 Anti-CD19 chimeric
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antigen receptor T-cell therapy has also been investigated in
patients with DLBCL RT with early positive results.42-45 However,
these approaches need to be further studied to understand their
optimum timing in the treatment schema, the need for subsequent
allo-SCT and their effect on the underlying CLL compartment.

Of the 10 patients with CLL enrolled in the trial, 3 achieved CR/
CRi. However, due to the changing landscape of CLL therapies
with the introduction of novel BTK and BCL2 inhibitors, additional
patients were not enrolled in this cohort. In the study by Ding and
colleagues, of the 16 patients with CLL who received pem-
brolizumab monotherapy, none had a response.19 In the study by
Younes and colleagues, the response rate in patients with CLL
(n = 36) treated with ibrutinib and nivolumab combination therapy
was similar to single agent ibrutinib.36

In conclusion, combined nivolumab and ibrutinib is an active and
safe regimen for patients with DLBCL RT. Given the limited treat-
ment options for patients with RT, checkpoint inhibition provides a
potential therapeutic option for these patients.
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