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Abstract

Patients with relapsed/refractory diffuse large B-cell lymphoma (DLBCL) transformed from indolent B-cell lymphomas, 
including Richter transformation, have a poor prognosis. PD-1/PD-L1 antibodies produce modest objective and complete 
response rates in B-cell non-Hodgkin lymphoma as monotherapy but may synergize with immunogenic chemotherapies 
such as gemcitabine and oxaliplatin (GemOx). Thus, we evaluated the safety and efficacy of atezolizumab plus rituximab 
and GemOx (R-GemOx+Atezo) in R/R transformed DLBCL, including Richter transformation. We conducted a phase I trial 
including patients with transformed DLBCL after ≥1 prior therapy. Patients received up to four cycles of R-GemOx+Atezo. 
Patients in complete remission could then proceed to R-Atezo maintenance until progression. A safety lead-in with eval-
uation of dose-limiting toxicity was performed to confirm the recommended phase II dose; subsequently the treatment 
was administered to two expansion cohorts: one with transformed follicular lymphoma (FL) and the other with non-FL 
transformed DLBCL, including Richter transformation. Twenty-seven patients were enrolled. One of the six patients in the 
safety lead-in had a dose-limiting toxicity attributed to atezolizumab, a grade 4 Stevens-Johnson syndrome. The most 
common grade ≥3 events were neutropenia (18.5%), lymphopenia (18.5%), and thrombocytopenia (14.8%). The overall and 
complete response rates were 59% and 33%, respectively. The overall and complete response rates in transformed FL were 
79% and 43%, respectively, and 38% and 23% in transformed non-FL, respectively. The median progression-free survival 
and overall survival of the total population were 4.2 and 7.7 months, respectively. R-GemOx+Atezo was well tolerated and 
demonstrated promising preliminary efficacy in patients with relapsed/refractory transformed DLBCL.

Introduction

Patients with chronic lymphocytic leukemia/small lympho-
cytic lymphoma and indolent B-cell non-Hodgkin lympho-
mas, including follicular lymphoma (FL), can experience 
histological transformation to diffuse large B-cell lymphoma 
(DLBCL). Transformed DLBCL can be challenging to man-
age, especially  if patients develop relapsed/refractory (R/R) 
disease.1,2 Patients with R/R transformed DLBCL have a poor 
prognosis, with an estimated 4-year event free survival and 
overall survival of 27% and 39%, respectively.3 Standard 

therapy for patients with R/R DLBCL who have primary 
refractory disease or relapse within 12 months after initial 
anthracycline-based chemoimmunotherapy is to proceed 
to chimeric antigen receptor (CAR) T-cell therapy, while for 
those who relapse after more than 12 months the standard 
management is salvage chemoimmunotherapy followed by 
autologous hematopoietic stem cell transplantation (HSCT) 
in chemosensitive patients eligible for transplant, or palliative 
therapies in patients who are not candidates for transplan-
tation.4-6 Among patients with R/R transformed DLBCL, a 
minority of patients who undergo autologous HSCT or re-
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ceive CAR T cells achieve long-term disease-free survival.3,5-7 
There were small subsets of patients with transformed FL 
in the pivotal and randomized CAR T-cell studies and there 
is no clear standard treatment for patients with Richter 
transformation (RT). Thus, better therapies for transformed 
DLBCL, including RT, is a clear unmet need.
Atezolizumab is a monoclonal antibody that binds pro-
grammed death ligand-1 (PD-L1) to inhibit the interaction 
between the programmed cell death-1 receptor (PD-1) and 
PD-L1.8 PD-1 or PD-L1 is overexpressed in several types of 
non-Hodgkin lymphoma, including DLBCL9, FL, and RT.10-12 
Anti-PD-1/PD-L1 monotherapy has demonstrated modest 
overall response rates ranging from 4-18% in FL and DLB-
CL.13 Atezolizumab has been safely combined with several 
agents in R/R DLBCL, such as polatuzumab vedotin, taze-
metostat, and obinutuzumab, but these combinations again 
demonstrated limited overall response rates ranging from 
16-25%.14-16 Preclinical data suggest synergy between immu-
nogenic chemotherapy with anti-PD-L1 antibodies, leading 
to eradication of PD-1/PD-L1 blockade-refractory tumor 
cells.17 One such immunogenic chemotherapy is oxaliplatin, 
which increases T- and dendritic cell infiltration, thereby 
increasing the cytotoxic T-cell:regulatory T-cell ratio and 
enhancing dendritic cell/macrophage function.17,18 Another 
example is gemcitabine, which depletes myeloid-derived 
suppressor cells, increases tumor cell expression of major 
histocompatibility complex class I, and shifts the polarity 
of tumor-associated macrophages.19-22 
The combination of gemcitabine and oxaliplatin (GemOx) is 
a commonly used salvage regimen for DLBCL. Transformed 
DLBCL is an ideal disease in which to evaluate the combina-
tion of immunogenic chemotherapy and checkpoint inhibitors 
given the genomic complexity of transformed FL. PD-1/PD-L1 
antibodies exhibit their greatest efficacy in tumors with high 
genomic instability (i.e., high tumor mutational burden and 
microsatellite instability).23,24 Transformed DLBCL, and in 
particular transformed FL, are more genomically complex 
than the underlying indolent B-cell non-Hodgkin lympho-
mas,25,26 and therefore may provide more neo-antigens ripe 
for recognition by T cells stimulated by checkpoint inhibi-
tors. We hypothesized that combining PD-L1 blockade with 
immunogenic R-GemOx would be safe and could enhance 
the antitumor activity driven by each type of therapy and 
lead to a higher response rate than chemotherapy or im-
munotherapy alone. We developed a pilot study to combine 
immunogenic chemotherapy, R-GemOx, with atezolizumab 
(R-GemOx+Atezo), to assess the safety and preliminary ac-
tivity of this combination in patients with R/R transformed 
DLBCL, including RT, and report our findings here. 

Methods

Study design and participants
We conducted a multicenter phase I trial through the Na-

tional Cancer Institute Experimental Therapeutics Clinical 
Trials Network (NCI ETCTN). Participating centers included 
City of Hope, University of California Davis, and Emory Uni-
versity. All participating sites obtained institutional review 
board approval. The trial was registered at clinicaltrials.
gov (NCT03321643). Eligible patients were ≥18 years old 
with histologically confirmed transformed DLBCL, including 
histological transformation from any indolent lymphoma, 
such as FL, marginal zone lymphoma, lymphoplasmacytic 
lymphoma or RT of chronic lymphocytic leukemia. Addi-
tionally, they must have had documented R/R disease after 
at least one prior treatment regimen (which did not have 
to be DLBCL-directed therapy), as defined using the 2014 
Lugano classification.27 Other inclusion criteria included an 
Eastern Cooperative Oncology Group performance status 
≤2 and adequate organ function. Exclusion criteria included 
prior receipt of GemOx, anti-PD1/PD-L1 therapy or alloge-
neic HSCT; prior chemotherapy, radiotherapy or systemic 
immunosuppressive therapy (with the exception of acute, 
low dose, systemic immunosuppressant medications) within 
2 weeks of enrollment; active central nervous system lym-
phoma; history of autoimmune disease; and pregnancy. A 
full list of eligibility criteria is provided in the Online Sup-
plementary Appendix. 
The study had a six-patient safety lead-in with a dose-lim-
iting toxicity (DLT) evaluation. Patients were enrolled in the 
safety lead-in via the traditional 3+3 method to establish 
the recommended phase II dose (RP2D). We included a dose 
de-escalation level in the event that excess toxicity was ob-
served at the starting dose level. Once the RP2D had been 
established, two separate expansion cohorts were enrolled: 
a cohort of patients with transformed FL and another cohort 
of patients with transformation of other non-FL indolent 
lymphomas or RT. The six patients from the safety lead-in 
portion of the study treated at RP2D were included in the 
expansion cohort accrual. R-GemOx consisted of rituximab 
375 mg/m2 intravenously (IV), gemcitabine 1000 mg/m2 IV, 
and oxaliplatin 100 mg/m2 on day 1 every 2 weeks. Atezoli-
zumab was given at a fixed dose of 840 mg IV every 2 weeks 
on day 1 starting with cycle 2. Patients could receive up to 
a maximum of four 21-day cycles of R-GemOx. Responding 
patients could then receive maintenance therapy with ritux-
imab 375 mg/m2 IV plus a fixed dose of atezolizumab 1,200 
mg IV (R-Atezo) every 4 weeks until disease progression or 
unacceptable toxicity (Figure 1A). Patients who achieved a 
complete response could transition to maintenance thera-
py after completing at least two cycles. Patients who were 
transplant candidates were required to complete at least 
the first two cycles of study therapy before proceeding to 
HSCT at the discretion of the treating physician. Positron 
emission tomography/computed tomography (PET/CT) was 
performed at baseline, followed by PET/CT (or CT scans 
once a complete response had been confirmed) after cycles 
2 and 4. For those receiving maintenance, PET/CT or CT 
scans were performed every 12 weeks until 2 years from 



Haematologica | 110 January 2025
144

ARTICLE - R-GemOx+Atezo in R/R transformed DLBCL  T. Othman et al.

the start of the study, then every 6 months while receiving 
maintenance therapy.

Study outcomes and statistical analyses
The primary endpoint was to establish safety and dosing 
of R-GemOx+Atezo by documenting adverse events and 
determining the maximum tolerated dose/RP2D. To be 
evaluable for DLT, a patient must have either experienced 
a DLT during the DLT period (i.e., cycle 2), or received the 
total planned doses of all drugs during the DLT period and 
not experienced a DLT (which included a therapy delay of 
>2 weeks due to a treatment-related toxicity). During the 
safety portion of the study, patients who were not evalu-
able for DLT were replaced. A list of the full DLT criteria can 
be found in the Online Supplementary Appendix. Toxicity 
monitoring was continued beyond the 28-day DLT period 
because of the immune-related adverse events associat-
ed with checkpoint inhibitors. Secondary endpoints were 
overall response rate, complete response rate, duration of 
response, progression-free survival, and overall survival. 
Baseline characteristics were summarized using descriptive 
statistics. Responses were determined using the Lugano 

2014 criteria.27 Duration of response was calculated from 
the time of first documented response to progression or 
death. Progression-free survival was calculated as the 
time from start of treatment to the date of progression or 
death, whichever came first. Overall survival was calculated 
as the time from start of treatment until death.  Patients 
who were alive and free of progression were censored at 
the date of last follow-up. Patients who started another 
therapy prior to progression were censored at that time. 
Survival estimates were calculated using the Kaplan-Meier 
method.

Results

Participants’ characteristics
Twenty-seven patients were enrolled and received treat-
ment (Figure 1B). All patients were evaluable for efficacy 
and safety. The patients’ baseline characteristics are listed 
in Table 1. The median age was 68 years (range, 44-80), 14 
patients (52%) had transformed FL, while 13 patients (48%) 
had transformed non-FL (9 chronic lymphocytic leukemia/

Figure 1. Clinical trial profile of this sin-
gle-arm trial of rituximab, gemcitabine, 
oxaliplatin, and atezolizumab. (A) Study 
schema. (B) CONSORT diagram. EOT: end 
of treatment; DLT: dose-limiting toxicity; 
PET/CT: positron emission tomography/
computed tomography; PB: peripheral 
blood; BX: biopsy; C8D1: cycle 8, day 1.

A

B
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small lymphocytic lymphoma, 3 marginal zone lymphoma, 
1 lymphoplasmacytic lymphoma). The median number of 
prior lines of treatment was 2 (range, 1-7), and two pa-
tients had received prior CAR T-cell therapy, one patient 
had previously received a CD20-CD3 bispecific antibody 
(mosunetuzumab), and one patient underwent autologous 
HSCT prior to enrollment. 

Safety
During the safety lead-in, eight patients were enrolled. Two 
patients were replaced because of progressive disease prior 
to completing the DLT evaluation period but were included 
in the response rate calculations. One of six patients eval-
uable for DLT had a DLT attributed to atezolizumab during 
the safety lead-in, a grade 4 Stevens-Johnson syndrome 
followed by infectious complications, eventually leading 
to asystole and death. The maximum tolerated dose/RP2D 
was dose level 1. The most common adverse events of any 
grade were fatigue (N=15), raised levels of transaminases 
(N=14), thrombocytopenia (N=13), nausea/vomiting (N=12), 
and hypertension (N=10) (Table 2). The most common grade 
≥3 events were neutropenia (N=5, 18.5%), lymphopenia 

(N=5, 18.5%), and thrombocytopenia (N=4, 14.8%) (Table 
2). There was only one grade ≥3 immune-related adverse 
event, which was the grade 4 Stevens-Johnson syndrome 
previously mentioned. There were two treatment-related 
deaths: the patient with Stevens-Johnson syndrome and 
one patient who experienced an infusion reaction that led 
to respiratory failure who simultaneously had progressive 
disease. Eleven patients (40.7%) proceeded to R-Atezo 
maintenance, and the most common grade ≥3 adverse 
events during maintenance were lymphopenia (N=3), hy-
pertension (N=2), leukopenia (N=2), and thrombocytopenia 
(N=2) (Online Supplementary Table S1).
Six deaths occurred either during treatment or within 30 
days of last treatment: disease progression (N=4), disease 
progression with concurrent sepsis during maintenance 
(N=1), and COVID-19 pneumonia (N=1). Other non-lym-
phoma related deaths include infection after coming off 
treatment for progressive disease (N=2) and respiratory 
failure from pneumonia after autologous HSCT. All patients 
have discontinued or completed protocol therapy. Reasons 
for discontinuing treatment included lack of objective re-
sponse or progression of lymphoma (N=12), switching to an 
alternative therapy (N=7) (5 patients underwent autologous 
HSCT, 2 patients received CAR T cells), non-fatal adverse 
events (N=4), and death on study (N=3). 

Efficacy
The overall and complete response rates in all patients 
were 59% (N=16) and 33% (N=9), respectively. Seven pa-
tients (26%) had a partial response, one patient (4%) had 
stable disease, nine patients (33%) had progressive disease, 
and one patient (4%) was not assessed for a response. A 
waterfall plot demonstrating the maximum change in tu-
mor size from baseline of all patients is shown in Online 
Supplementary Figure S2. The median duration of response 
in all responders was 4.0 months (Figure 2A), whereas 
that in patients achieving a complete response or a par-
tial response was 42.6 versus 3.0 months, respectively 
(Figure 2B). Of the nine patients who achieved a complete 
response, five (55.6%) in complete remission proceeded to 
autologous HSCT, one (11.1%) proceeded to maintenance, 
two discontinued treatment due to toxicity (peripheral 
neuropathy and an inflammatory reaction), and one died of 
a myocardial infarction, which was unrelated to treatment, 
after 42 months of maintenance therapy. The duration of 
therapy for each patient is summarized in Figure 2C. We 
note that durable remissions were observed irrespective 
of response to last therapy prior to enrollment and time 
elapsed from last line of treatment to enrollment. Table 3 
lists the response to R-GemOx+Atezo for each individual 
patient based on prior lines of therapy. We did not discern 
any clear correlation between prior receipt of and response 
to an anthracycline-containing regimen, response to CAR T 
cells, and time from last line of treatment to enrollment.  
Among the 14 patients with FL, the overall and complete 

Table 1. Baseline characteristics of the patients.

Characteristics
All patients  

 N=27

Age in years, median (range) 68 (44-80)
Male, N (%) 16 (59)
Race/Ethnicity, N (%)

Asian
Black
Non-Hispanic White
Hispanic or Latino
Pacific Islander

2 (7)
1 (4)

18 (67)
5 (19)
1 (4)

Subgroup, N (%)
Transformed follicular lymphoma
Other transformed indolent lymphoma

14 (52)
13 (48)

Performance status, N (%)
ECOG 0-1
ECOG 2

26 (96)
1 (4)

Extra-nodal involvement, N (%) 10 (37)
MYC rearranged, N (%) 4 (15)
Double/triple-hit, N (%)

Unknown
7 (25.9)

1 (4)
Prior lines of therapy, median (range) 2 (1-7) 
Refractory to last line of therapy, N (%) 8 (30)

Underlying Indolent lymphoma, N (%)
Follicular lymphoma
CLL/SLL
Marginal zone lymphoma
Lymphoplasmacytic lymphoma

14 (52)
9 (33)
3 (11)
1 (4)

ECOG: Eastern Cooperative Oncology Group; CLL: chronic lym-
phocytic leukemia; SLL: small lymphocytic lymphoma.  
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response rates were 79% and 43%, respectively. In non-FL 
transformed lymphomas, the overall and complete re-
sponse rates were 38% and 23%, respectively. There were 
three patients with transformed marginal zone lymphoma, 
of whom two achieved a complete response, while one pa-
tient achieved a partial response. There were nine patients 
with RT; the overall and complete response rates were 
22% and 11%, respectively. The median progression-free 
survival and overall survival of the total population were 
3.7 and 7.7 months, respectively (Figure 3A). The median 
progression-free survival in patients with transformed FL 
or non-FL were 3.7 and 3.1 months, respectively (P=0.4) 
(Figure 3B), and the median overall survival for the two 

groups were 22.5 and 7.3 months, respectively (P=0.4) 
(Figure 3C). Notably, one patient who received both an 
autologous HSCT and CAR T cells prior to enrollment 
had a partial response to R-GemOx+Atezo, while another 
patient who had been treated with mosunetuzumab and 
CAR T cells had progressive disease during treatment 
with R-GemOx+Atezo.

Discussion

R-GemOx+Atezo was tolerable and effective in R/R trans-
formed DLBCL. The starting dose was the RP2D, and most 

Table 2. Adverse events.

Adverse events related to treatment  
with at least two grade ≥ 2 events, N (%)

Transformed follicular lymphoma Other transformed lymphomas

Grade 1-2 Grade 3-4 Grade 5 Grade 1-2 Grade 3-4 Grade 5

Cardiac arrest - 1 (7) - - - 1 (8)

White blood cell count decreased - 3 (21) - 2 (15) 1 (8) -

Lymphocyte count decreased - 4 (29) - 2 (15) 1 (8) -

Neutrophil count decreased 1 (7) 3 (21) - 2 (15) 2 (15) -

Fever 3 (21) - - 3 (31) 1 (8) -

Dyspnea - - - 1 (8) 1 (8) -

Acute kidney injury - 1 (7) - - 1 (8) -

Atrial fibrillation - - - - 1 (8) -

Hyperkalemia - - - - 1 (8) -

Hypernatremia 1 (7) - - - 1 (8) -

Respiratory failure - 1 (7) - - 1 (8) -

Platelet count decreased 3 (21) 3 (21) - 6 (46) 1 (8) -

Maculo-papular rash 2 (14) - - - 1 (8) -

Aspergillosis - 1 (7) - - - -

Multi-organ failure - 1 (7) - - - -
Sepsis - 1 (7) - - - -
Stevens-Johnson syndrome - 1 (7) - - - -

Hypertension 6 (43) 2 (14) - - 2 (15) -

Infusion related reaction 2 (14) - - 1 (8) 1 (8) -

Increased alanine transaminase 6 (43) - - 7 (54) 1 (8) -

Dizziness - - - - 1 (8) -

Febrile neutropenia - 1 (7) - - 1 (8) -

Anemia 3 (21) 1 (7) - 3 (31) - -

Hypokalemia 2 (14) 1 (7) - - - -

Hypocalcemia 1 (7) 1 (7) - - - -

Nausea/vomiting   5 (36) - - 7 (54) - -

Fatigue 7 (50) - - 8 (62) - -

Peripheral sensory neuropathy 2 (14) - - 3 (31) - -
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toxicities were manageable. With the caveat of the small 
sample size, response rates were numerically higher in 
the FL cohort than in the non-FL cohort, although pro-
gression-free survival and overall survival were similar in 
the two groups. Durable responses were observed and 
appeared to be longer for those who achieved a complete 
response than in those who had a partial response. Nota-
bly, over a quarter of patients enrolled were successfully 
transitioned to autologous HSCT or CAR T-cell therapy. 
However, there was a rare but fatal complication with this 
regimen, Stevens-Johnson syndrome, which is known to 
occur with PD-1/PD-L1 blockade.28 Although uncommon, 

severe immune toxicities are an important limitation of 
using regimens that incorporate PD-1 blockade into ther-
apy for DLBCL.
Although R-GemOx previously demonstrated overall and 
complete response rates of 61% and 44%, respectively, in 
DLBCL,29 the patient population in that study is not directly 
comparable to ours: in the previous study the cohort pre-
dominately consisted of de novo DLBCL patients receiving 
second-line therapy, and none had RT. Moreover, the man-
agement of R/R DLBCL has evolved significantly since the 
original R-GemOx studies were conducted. Our trial was 
carried out more recently, with some patients having re-

A

B

Continued on following page.
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ceived prior, novel therapies. Recently, the phase III NIVEAU 
study showed no benefit in progression-free survival from 
the addition of nivolumab to R-GemOx in R/R DLBCL, and 
a median progression-free survival similar to that in our 
study.30 However, these patients were not restricted to 
transformed DLBCL and patients enrolled in the NIVEAU 
study had received only one prior line of therapy, which 
limits direct comparisons with our study. Regardless, the 
short progression-free survival we observed suggests that 
our regimen serves best as a bridge to more definitive ther-
apy, such as autologous HSCT or CAR T cells. In contrast 
to the efficacy of R-GemOx-Atezo that we observed in R/R 
transformed FL, the treatment was not very effective in RT. 
This finding parallels the results seen in KEYNOTE-170,31 
in which the response rate to pembrolizumab in R/R RT 
with DLBCL histology was only 6%, but differs from those 
of prior studies conducted by Ding et al. and Jain et al., 
which utilized pembrolizumab and nivolumab, leading to 
response rates of 44% and 42%, respectively.32,33 The striking 
difference in efficacy between these two studies and ours 
may be related to the use of a BTK inhibitor. The two prior 
studies included patients with recent or concurrent BTK 
inhibition, which may have immunomodulatory effects that 

possibly enhance the efficacy of PD-1/PD-L1 blockade.34,35 A 
third study of venetoclax, obinutuzumab, and atezolizum-
ab demonstrated overall and complete response rates of 
100% and 71%, respectively, in six patients.36 
The responses we observed may have been due to chemo-
therapy sensitizing lymphoma cells to PD-1/PD-L1 block-
ade, possibly due to the immunogenic effects of certain 
chemotherapeutic agents. This apparent chemosensitiza-
tion by PD-1 blockade has been observed in non-Hodgkin 
lymphoma, with several studies demonstrating improved 
response rates to chemotherapy in previously chemorefrac-
tory patients after PD1 blockade was given.37 Our study, as 
well as those conducted in RT by others, support the idea 
that PD1 combined with chemotherapy may be effective in 
non-Hodgkin lymphoma, but the types of chemotherapy or 
other concurrent/subsequent therapies may be important, 
as well as the immunogenicity of that particular agent. 
We note several important limitations to our study, such 
as the small sample size and lack of a comparator arm to 
determine whether the addition of atezolizumab affects 
the response rate to the immunogenic chemotherapy. At 
the time this study was conceived, there was a signifi-
cant dearth of trials studying transformed indolent lym-

Figure 2. Duration of response in patients treated with rituximab, gemcitabine, oxaliplatin, and atezolizumab. (A) Duration of 
response in all treated patients. (B) Duration of response in patients achieving complete or partial response. (C) Swimmer plot 
of patients enrolled. 95% CI: 95% confidence interval; NR: not reached; CR: complete response; PR: partial response; SD: stable 
disease; PD: progressive disease; NA: not available; Tx: treatment; R-Atezo: rituximab and atezolizumab.
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Figure 3. Survival outcomes in patients 
treated with rituximab, gemcitabine, ox-
aliplatin, and atezolizumab. (A) Progres-
sion-free and overall survival for all treat-
ed patients. (B) Progression-free survival 
for patients with follicular lymphoma or 
non-follicular lymphoma. (C) Overall sur-
vival for patients with follicular lymphoma 
or non-follicular lymphoma. 95% CI: 95% 
confidence interval; NR: not reached.

A

B
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phomas. Over the past few years, however, the Food and 
Drug Administration has approved newer agents such as 
CAR T-cell therapy and bispecific antibodies, which have 
all shown promising efficacy in transformed indolent lym-
phomas.6,38-40 Since the study was conducted primarily in 
the era before these therapies were available, our study 
cohort included a small number of patients receiving CAR 
T cells and bispecific antibodies. Moreover, we note that 
four patients did not receive an anthracycline-contain-
ing therapy for transformed DLBCL prior to enrollment, a 
standard-of-care treatment for this disease. The reasons 
for the treating investigators’ choice to forego a standard 
anthracycline-containing therapy for DLBCL were not col-
lected during the trial.
With further validation, the R-GemOx-Atezo regimen could 
be considered as an option for patients who relapse after 
CAR T-cell and bispecific antibody therapy. There may be 
appeal from using a PD-1/PD-L1 blocking antibody after 
these immunotherapies as there may be augmentation 
or re-sensitization of the prior immunotherapy. Moreover, 
this regimen has potential use as a bridging regimen for 
those intended to receive CAR T cells, for patients with 
late relapses after initial chemoimmunotherapy with an 
indication for autologous HSCT, or for allogeneic HSCT. The 
immunogenic and/or chemosensitizing effects of R-GemOx 
and PD-1/PD-L1 blockade may possibly impact the efficacy 
of subsequent immunotherapies, such as CAR T cells or 
bispecific antibodies, as has previously been observed with 
PD-1/PD-L1 blockade.37 
In conclusion, R-GemOx+Atezo was tolerable and effec-
tive in transformed DLBCL. The highest response rate to 
R-GemOx+Atezo was in patients with transformed FL. The 
response rate in patients with RT was lower than what has 
been described in some prior studies employing check-
point inhibitors. Our results support future evaluation of 

immunogenic chemotherapy combined with checkpoint 
inhibitors to improve outcomes in R/R transformed DLBCL. 
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