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Introduction:While autologous CD19-targeting chimeric antigen receptor T-cells (CAR T) can induce high complete response
(CR) rates in relapsed and refractory (r/r) large B-cell lymphoma (LBCL) and follicular lymphoma (FL), over 50% of patients
experience progressive disease. Survival following CAR T failure is dismal, with only 1 in 5 patients living >2 years. Multiple
studies indicated that resistance to CAR T therapy may be driven by CAR T cell intrinsic and/or tumor intrinsic mechanisms.
Here, we evaluated the combination of PD-1 blockade with rituximab (R) and lenalidomide (len) with the rationale that it would
restore the function of exhausted T cells, enhance CAR T function with len and target the tumor and its immunosuppressive
microenvironment.
Methods: In this single center, phase I dose-escalation study, eligible patients included adults with r/r LBCL or FL who pro-
gressed following CD19 CAR T. Treatment consisted of R (375 mg/m2/day) on days 1, 8, and 15 of cycle 1 and day 1 of cycle 2.
Pembrolizumab (200 mg/day) was administered on day 1 of each 21-day cycle with the cycles repeated for up to 2 years (those
who attain an investigator-determined CR could stop pembrolizumab after 24 weeks). A standard 3+3 dose escalation of len
was pursued to determine the recommended phase 2 dose (RP2D), starting at 2.5 mg and escalated up to 10 mg on days
1-14 of each cycle for up to 12 cycles. The primary endpoint was overall response rate (ORR). Secondary endpoints included
safety, CR rate, progression-free survival (PFS), and overall survival (OS). Exploratory objectives sought to determine the effect
of combination therapy on peripheral blood T cells and evaluate baseline tumor characteristics that associated with clinical
outcomes.
Results: Fourteen patients initiated study treatment, 13 had LBCL (high grade B-cell lymphoma n=4; non-GCB DLBCL n=4;
GCB DLBCL n=3; transformed FL n=2), 1 had FL. 12 progressed following axicabtagene ciloleucel, 1 progressed after liso-
cabtagene maraleucel, and 1 following an investigational allogeneic CAR T. The median time from CAR (day 0) to enrollment
was 171 days (range 60-1134). The median time to progression following prior CAR T was 104 days (range 22-280). Median
age was 57.5 years (range 41-73), 64% were male, all had advanced stage disease (stage III n=1, stage IV n=13), 79% had
high-risk IPI, and 79% had an ECOG performance status of 1. Patients had a median of 3 prior lines of therapy (range 2-5),
86% were refractory to their last therapy. Four were treated at dose level 1 (2.5 mg len), 7 at dose level 2 (5 mg len), and
3 at dose level 3 (10 mg len). Five DLTs were observed, 3 at dose level 2 (3 gr 4 neutropenia > 7 days) and 2 at dose level
3 (1 gr 4 neutropenia > 7 days and 1 gr 3 febrile neutropenia). The RP2D was determined to be 2.5 mg of len. The most
common all grade treatment-emergent non-hematologic adverse events (TEAEs) included rash (n=6, 43%), hyperglycemia
(n=6, 43%), arthralgia/myalgia (n=5, 36%), diarrhea (n=4, 29%), and AST/ALT elevation (n=3, 21%). Grade 3 or higher TEAEs
included 79% neutropenia (gr3 n=2; gr4 n=9), 29% lung infection (gr3 n=3; gr5 n=1), 21% febrile neutropenia (gr3 n=3), 21%
lymphopenia (gr3 n=3), 21% anemia (gr3 n=3), and 14% thrombocytopenia (gr3 n=1; gr 4 n=1). With a median follow up of
37.5 months, the most common reason for discontinuation was progressive disease (n=7). Four patients (all LBCL) responded
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with all achieving a CR (ORR and CR rates were 29%) and all 4 patients remain in CR beyond 2 years, Figure 1. Median time
to CR was 39.5 days. Median PFS was 2.3 months (95% CI: 1.6 mos-NR). Six patients died due to progressive lymphoma. Two
patients died as a result of treatment-related AEs, 1 due to COVID19 infection, and 1 due to pneumonia/respiratory failure.
Median OS was 21.3 months (95% CI:4.7 mos-NR).
Conclusion: In these heavily pre-treated patients who progressed following CAR T-cell therapy, neutropenia was the dose
limiting toxicity that prevented escalation of lenalidomide beyond 2.5 mg when combined with pembrolizumab and R. Four
durable CRs were observed, none were observed at the RP2D. Risk mitigating strategies to reduce the incidence of febrile or
grade 4 neutropenia and biomarker exploration to identify those likely to achieve a durable response are needed to explore
this combination further.
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Figure 1

https://doi.org/10.1182/blood-2023-182978

4468 2 NOVEMBER 2023 | VOLUME 142, NUMBER Supplement 1 ABSTRACTS

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/142/Supplem

ent 1/4466/2191316/blood-1067-m
ain.pdf by guest on 02 June 2024

https://doi.org/10.1182/blood-2023-182978

