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Background/Aims: Polatuzumab vedotin combined with bendamustine and rituximab (Pola-BR) is a treatment option for 
relapsed/refractory diffuse large B-cell lymphoma (R/R DLBCL), particularly as bridging therapy before chimeric antigen recep-
tor (CAR) T-cell infusion. However, real-world data regarding its feasibility, efficacy, and safety in Korean patients are limited.
Methods: We conducted a single-center retrospective study of 52 patients with R/R DLBCL treated with Pola-BR between 
April 2021 and April 2024. Patients were categorized into three groups: salvage (n = 26), post-CAR T (n = 13), and bridging  
(n = 13). The primary endpoints were objective response rate (ORR) and complete response (CR) rate; progression-free surviv-
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INTRODUCTION

Diffuse large B-cell lymphoma (DLBCL) is an aggressive sub-
type of non-Hodgkin’s lymphoma (NHL), accounting for 30–
40% of NHL cases. The standard first-line therapy for newly 
diagnosed DLBCL consists of immunochemotherapy using 
rituximab, cyclophosphamide, doxorubicin, vincristine, and 
prednisone (R-CHOP). A significant proportion of patients 
achieve long-term remission with R-CHOP; however, approx-
imately 30–40% experience relapse following an initial re-
sponse or have primary resistance to treatment [1].

For patients with relapsed or refractory DLBCL (R/R DLB-
CL), salvage strategies traditionally involve intensive chemo-
therapy followed by autologous stem cell transplantation 
(ASCT). However, this approach is only effective in a sub-
set of patients, highlighting the need for alternative ther-
apeutic options to treat this disease. Consequently, novel 
treatment modalities with mechanisms distinct from those 
of conventional cytotoxic chemotherapy have been devel-
oped, including antibody-drug conjugates (ADCs), bispecific 
T-cell engagers, and chimeric antigen receptor (CAR) T-cell 
therapies. Although these advancements have improved 
the outcomes of R/R DLBCL, challenges remain regarding 
accessibility, financial burden, and feasibility. In particular, 
CAR T-cell therapies are not universally applicable. These 
therapies present significant barriers, such as treatment-re-
lated toxicities and limited efficacy in patients experiencing 
disease progression after CAR T-cell therapy [2,3].

Polatuzumab vedotin is a CD79b-directed ADC consist-
ing of a humanized immunoglobulin G1 monoclonal an-
tibody conjugated to the antimitotic agent monomethyl 

auristatin E. It is approved for the treatment of DLBCL as 
both frontline and salvage therapy in combination with cy-
totoxic chemotherapy. Polatuzumab vedotin combination 
with bendamustine and rituximab (Pola-BR) is indicated as a 
salvage regimen for patients with R/R DLBCL. The U.S. Food 
and Drug Administration (FDA) and the European Medicines 
Agency (EMA) approved Pola-BR based on the promising 
outcomes of a Phase II clinical trial [4].

According to the National Comprehensive Cancer Net-
work (NCCN) guidelines, Pola-BR is recommended as a 
second-line therapy for patients with R/R DLBCL who are 
ineligible for CAR T-cell therapy, particularly those who 
experience relapse within one year of first-line therapy or 
have a primary refractory disease. Additionally, Pola-BR may 
serve as a second-line treatment option for patients who 
relapse more than one year after completing first-line thera-
py and are not candidates for transplantation. Furthermore, 
Pola-BR is considered a potential bridging therapy prior to 
CAR T-cell therapy [5].

Despite the inclusion of Pola-BR in the treatment guide-
lines, data on its real-world feasibility, efficacy, and safety 
remain limited, particularly in Korean patients. Therefore, in 
this study, we retrospectively analyzed the therapeutic effi-
cacy, survival outcomes, and adverse events (AEs) associated 
with Pola-BR in both salvage and bridging CAR T-cell ther-
apy settings.

METHODS

Study design
This single-center retrospective study analyzed the data of 

al (PFS), overall survival (OS), and safety were secondary endpoints.
Results: The overall ORR was 51.9% (27/52), with 36.5% (19/52) of the patients achieving CR. The ORRs were 46.2%, 
53.8%, and 61.5% in the salvage, post-CAR T, and bridging groups, respectively, with corresponding CR rates of 30.8%, 
38.5%, and 46.2%. The bridging group achieved the highest response rates despite receiving a median of only one cycle, 
and patients with fewer prior treatment lines demonstrated superior responses. Grade 3-4 hematologic toxicities occurred in 
nearly all post-CAR T (100%) and salvage (92.3%) patients but were significantly lower in the bridging group (46.2%).
Conclusions: Pola-BR provided meaningful disease control in patients with R/R DLBCL. Its use as a bridging therapy before 
CAR T-cell infusion was associated with high response rates, favorable safety, and a successful transition to cellular therapy, 
underscoring its value as a practical option in this setting.
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52 patients with R/R DLBCL who received Pola-BR at Sam-
sung Medical Center (Seoul, Korea) between April 2021 and 
April 2024 (Fig. 1A). Among the patients, 47 had DLBCL, 
not otherwise specified (NOS) and the remaining five had 
other high-grade B-cell lymphoma subtypes, including dou-
ble-hit lymphoma, primary mediastinal large B-cell lympho-
ma, Epstein–Barr virus-positive DLBCL, and post-transplant 
lymphoproliferative disorder. Based on the clinical setting 
in which Pola-BR was administered, patients were catego-
rized into three groups: salvage therapy (salvage group, n = 
26), post-CAR T-cell failure (post-CAR T group, n = 13), and 
bridging therapy before CAR T-cell therapy (bridging group, 
n = 13). This study aimed to assess the objective response 
rate (ORR), complete response (CR) rate, progression-free 
survival (PFS), overall survival (OS), and safety profile. Giv-
en the retrospective nature of the study, the requirement 
for informed consent was waived, and the study protocol 
was approved by the Institutional Review Board of Samsung 
Medical Center (approval number: IRB NO. 2025-03-119). 
This research was conducted in accordance with the World 
Medical Association’s Declaration of Helsinki. 

Data collection 
The electronic medical records of the patients with R/R DL-
BCL who met the study criteria were reviewed to collect 
data on demographics (age and sex), disease characteris-
tics (stage, primary disease sites, presenting symptoms, and 
laboratory findings, including complete blood count, lactate 

dehydrogenase, and C-reactive protein), treatment history, 
and clinical outcomes. Relapsed disease was defined as dis-
ease progression after achieving a response to prior ther-
apy, whereas refractory disease was defined as failure to 
achieve a response or progression within 12 months of the 
last therapy, including post-ASCT. All patients received Po-
la-BR, consisting of polatuzumab vedotin (1.8 mg/kg, day 
2), bendamustine (90 mg/m2, days 2 and 3), and rituximab 
(375 mg/m2, day 1). Treatment responses were assessed 
using the Lugano 2014 criteria with positron emission to-
mography (PET)-based Deauville scores of 1–3 defined as 
complete metabolic response (PET-CR) [6]. AEs were graded 
according to the National Cancer Institute Common Termi-
nology Criteria for Adverse Events (CTCAE) version 5.0 [7].

Statistical analysis
The demographic and baseline characteristics were summa-
rized using descriptive statistics. Continuous variables were 
compared using Student’s t-test or Wilcoxon rank-sum test, 
as appropriate, whereas categorical variables were analyzed 
using chi-square or Fisher’s exact tests. PFS and OS were 
estimated using the Kaplan–Meier method, and group com-
parisons were performed using log-rank tests. Univariate 
and multivariate Cox proportional hazards regression mod-
els were used to identify the prognostic factors for survival 
outcomes. Statistical significance was defined as a two-sid-
ed p value of < 0.05.

Primary statistical analyses were conducted using IBM 

Figure 1. Characteristics and treatment outcomes of Pola-BR. (A) Patients treated with Pola-BR. (B) Overall objective response rates and 
subgroups. R/R, relapsed or refractory; Pola-BR, polatuzumab vedotin combined with bendamustine and rituximab; CAR, chimeric anti-
gen receptor; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.
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SPSS Statistics software (version 26.0; IBM Corp., Armonk, 
NY, USA). Swimmer plots were generated using Google Co-
laboratory (Colab) and Python (version 3.10; pandas, Mat-
plotlib). Kaplan-Meier survival curves and median survival 
estimates were generated using R (version 4.3.2; package 
survival, survminer, ggplot2, and ggtext). The distribution 
of the best responses according to prior treatment lines was 
visualized as 100% stacked bar charts using dplyr and gg-
plot2 in the same R environment.

RESULTS

Patient characteristics
A total of 52 patients were included in the analysis: 26 
(50.0%) in the salvage group, 13 (25.0%) in the post-CAR 
T group, and 13 (25.0%) in the bridging group. The base-
line characteristics were similar across the three groups  
(Table 1). The median age of all patients was 57 years 
(range, 29–83 yr), and the median Eastern Cooperative 
Oncology Group (ECOG) performance status was 1 (range, 
0–3). Most patients (90.4%) were diagnosed with DLBCL 
(NOS), with the non-germinal center B-cell subtype being 
predominant (65.4%). Eight patients had a history of sec-
ondary central nervous system (CNS) involvement before 

Table 1 Baseline characteristics of patients

Characteristic
Total patients 

(n = 52)
Salvage group 

(n = 26)
Post CAR T group 

(n = 13)
Bridging group 

(n = 13)
p value

Age (yr) 57 (29–83) 53 (29–83) 59 (36–75) 53 (31–75) 0.769
Sex 0.601

  Male 34 (65.4) 18 (69.2) 7 (53.8) 9 (69.2)

  Female 18 (34.6) 8 (30.8) 6 (46.2) 4 (30.8)
PS (ECOG) 1 (0–3) 1 (0–3) 1 (0–2) 1 (0–2)

  0–1 41 (78.8) 23 (88.5) 11 (84.6) 12 (92.3) 0.901

  ≥ 2 11 (21.2) 3 (11.5) 2 (15.4) 1 (7.7) 0.369
Diagnosis 0.063

  DLBCL, NOS 47 (90.4) 21 (80.8) 13 (100) 13 (100)

  Othersa) 5 (9.6) 5 (19.2) 0 (0) 0 (0)
Cell of origin 0.261

  GCB 15 (28.8) 8 (30.8) 2 (15.4) 5 (38.5)

  Non-GCB 34 (65.4) 15 (57.7) 11 (84.6) 8 (61.5)

  Others 3 (5.8) 3 (11.5) 0 (0) 0 (0)
CNS involvement 0.094

  Yes 8 (15.4) 4 (15.4) 0 (0) 4 (30.8)

  No 44 (84.6) 22 (84.6) 13 (100.0) 9 (69.2)
Previous treatments 3 (1–10) 3 (1–6) 4 (4–10) 2 (1–5) < 0.001
Previous ASCT 0.656

  Yes 15 (28.8) 7 (26.9) 3 (23.1) 5 (38.5)

  No 37 (71.2) 19 (73.1) 10 (76.9) 8 (61.5)

Values are presented as median (range) or number (%).
CAR T, chimeric antigen receptor T-cell therapy; PS, performance status; ECOG, Eastern Cooperative Oncology Group; DLBCL, 
diffuse large B-cell lymphoma; NOS, not otherwise specified; GCB, germinal center B-cell; CNS, central nervous system; ASCT, 
autologous stem cell transplantation.
a)Included high grade B cell lymphoma, primary thymic large B-cell lymphoma, Epstein–Barr virus positive DLBCL, post-transplant 
lymphoproliferative disorder.
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Pola-BR treatment, and more than 90% were refractory to 
previous treatments. Because CAR T-cell therapy is gener-
ally administered as a third-line treatment, patients in the 
bridging group had a median of two prior treatment lines 
(range, 1–5), which was significantly fewer than that in the 
salvage or post-CAR-T groups. Additionally, 15 patients had 
a history of ASCT during treatment.

Response rate and survival outcome of Pola-BR
In the total cohort, the ORR following Pola-BR therapy was 
51.9% (27/52), with 36.5% (19/52) achieving a CR (Fig. 1B).  
When analyzed by treatment intent, the salvage group had 
an ORR of 46.2% (12/26), with 30.8% (8/26) achieving CR.  
The post-CAR T group showed a similar ORR of 53.8% 
(7/13), with 38.5% (5/13) achieving CR. The bridging group 
exhibited the highest ORR of 61.5% (8/13), with 46.2% 
(6/13) achieving CR (Fig. 1B). The median PFS after the initi-
ation of Pola-BR for the entire cohort was 2.9 months, with 
no significant differences among the three groups (Fig. 2A). 
In contrast, the median OS after Pola-BR was 6.2 months 
for all patients. Patients in the bridging group had a lon-
ger median OS than those in the salvage and post-CAR T 
groups (12.5 vs. 3.8 and 5.2 mo, respectively), although 
the difference was not statistically significant (p = 0.1, Fig. 
2B). This observed difference in OS may be explained by the 
subsequent success of CAR T-cell therapy following Pola-BR 
bridging therapy.

Notably, 12 of the 13 patients (92.3%) who received 
Pola-BR as bridging chemotherapy successfully proceeded 

to CAR T-cell infusion (Fig. 3A), suggesting that Pola-BR ef-
fectively stabilized the disease, ensuring that most patients 
reached infusion without significant progression. Further-
more, the response to Pola-BR bridging therapy influenced 
the survival outcomes after CAR T-cell therapy. Patients who 
achieved CR after Pola-BR bridging therapy had a median 
PFS of 7.0 months, which was significantly longer than that 
of the patients who did not achieve CR (2.4 mo, p = 0.010, 
Fig. 3B). Similarly, the median OS was significantly different 
between the patients who achieved CR and those who did 
not (22.9 vs. 5.4 mo, p = 0.003; Fig. 3C).

Prognostic factors associated with survival
Next, we investigated the baseline clinical factors associat-
ed with survival outcomes using univariate and multivariate 
analyses. In the univariate analysis for PFS, refractory disease 
was strongly associated with worse outcomes (hazards ratio 
[HR], 6.22; 95% confidence interval [CI], 1.76–22.00; p = 
0.004). This finding remained significant in the multivariate 
analysis (HR, 7.67; 95% CI, 1.66–35.50; p = 0.009) (Supple-
mentary Table 1). Female sex was independently associated 
with superior PFS (HR, 0.376; 95% CI, 0.163–0.871; p = 
0.022). No other baseline variables, including age, intention 
to use Pola-BR, CNS involvement, or number of prior treat-
ment lines, were significantly associated with PFS.

For OS, poor performance status (ECOG ≥ 2), refractory 
disease, and absence of prior ASCT were associated with 
inferior survival in univariate analysis (Supplementary Table 2). 
Specifically, patients with refractory disease had a signifi-

Figure 2. Comparison of survival outcomes by treatment intent. (A) PFS. (B) OS. PFS, progression-free survival; OS, overall survival; CAR, 
chimeric antigen receptor.
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cantly higher risk of death (HR, 6.55; 95% CI, 1.54–27.99; 
p = 0.011). Multivariate analysis confirmed refractory dis-
ease as an independent adverse prognostic factor for OS 
(HR, 5.80; 95% CI, 1.13–29.70; p = 0.035). Conversely, 
patients who underwent ASCT demonstrated improved OS 
(HR, 0.326; 95% CI, 0.115–0.921; p = 0.035).

Impact of prior treatment lines on response
Given these heterogeneous outcomes, we evaluated wheth-
er the number of treatment lines before Pola-BR influenced 
the response. The median number of prior treatments be-
fore Pola-BR in the entire cohort was three (range, 1–10), 
indicating a diverse treatment history among the patients 
(Fig. 4A). Based on this data, patients were categorized into 
two groups: early use (≤ 2 prior lines of therapy) and late use 
(> 2 prior lines of therapy). Patients in the early use group 
demonstrated higher ORR and CR rates than those in the 
late use group (Fig. 4B). Specifically, the early use group had 
a CR rate of 56.2% and an ORR of 81.2%, whereas the late 
use group had a significantly lower CR rate of 27.8% and 
an ORR of 38.9% (Fig. 4B). 

CNS involvement and outcomes
Of the 52 patients, 10 (19.2%) had a history of CNS involve-
ment at some point during the course of the disease (Sup-
plementary Table 3). At the time of Pola-BR initiation, five 
patients presented with active CNS disease, while two had 
a history of CNS involvement that had been controlled be-
fore Pola-BR. The remaining three patients developed CNS 
relapse after achieving a systemic response to Pola-BR. Over-
all, the outcomes of the patients with active CNS disease at 
baseline were poor. These patients predominantly achieved 
only transient or limited responses, with most experiencing 
progression within a short period (median PFS, 0.33–2.40 
mo). In contrast, patients with prior CNS involvement who 
were in remission at Pola-BR initiation demonstrated more 
favorable outcomes, including durable systemic responses 
and controlled CNS status in some cases. Notably, three 
patients developed CNS relapse despite systemic disease 
control, highlighting the limited efficacy of Pola-BR in pre-
venting CNS recurrence. Two patients in the bridging group 
experienced leptomeningeal or parenchymal relapse, while 
one patient in the salvage group had CNS relapse despite 
achieving systemic CR. In the bridging cohort, CNS out-

Figure 3. Outcomes of Pola-BR as bridging therapy. (A) Swimmer plot of patients who received Pola-BR as bridging chemotherapy. (B) 
PFS by response (CR vs. Not CR). (C) OS by response (CR vs. Not CR). Pola-BR, polatuzumab vedotin combined with bendamustine and 
rituximab; PFS, progression-free survival; OS, overall survival; CAR, chimeric antigen receptor; CR, complete response; PR, partial response; 
SD, stable disease; PD, progressive disease.

Su
rv

iv
al

 p
ro

ba
bi

lit
y

1.0

0.8

0.6

0.4

0.2

0.0
	0	 12	 24	 36

Time (mo)B

Median PFS
CR: 7 mo

Not CR: 2.4 mo
p = 0.01

CR

Not CR

Su
rv

iv
al

 p
ro

ba
bi

lit
y

1.0

0.8

0.6

0.4

0.2

0.0
	0	 12	 24	 36

Time (mo)C

Median OS
CR: 22.9 mo

Not CR: 5.4 mo
p = 0.003

CR

Not CR

CR 5

CR 6

CR 8

CR10

CR11

CR 9

PR13

PR 1

SD 4

PD 7

PD12

PD 3

PD 2

	0	 6	 12	 18	 24	 30	 36
Months

Swimmer plot of Pola-BR bridge therapy

A

PFS

OS

Death

Alive

CAR T

www.kjim.org


302 www.kjim.org

The Korean Journal of Internal Medicine Vol. 41, No. 2, March 2026

https://doi.org/10.3904/kjim.2025.282

comes were heterogeneous. Most patients without CNS 
involvement successfully proceeded to CAR T-cell infusion; 
however, those with CNS relapse after Pola-BR ultimately 
experienced inferior outcomes, highlighting the challenge 
of CNS disease, even in a bridging settings.

Treatment-related AEs
All patients experienced at least one AE, with most events 
(82.7%) classified as grade 3–4 (Table 2). The incidence of 
severe AEs was highest in the post-CAR T group (100%), 
followed by the salvage (92.3%) and bridging (46.2%) 
groups. Hematological AEs, including anemia, neutropenia, 
and thrombocytopenia, were also common. The incidences 
of grade 3–4 anemia were 61.5%, 69.2%, and 38.5% in 
the salvage, post-CAR T, and bridging groups, respectively 
(p = 0.242). Neutropenia was significantly more frequent in 
the post-CAR T group (92.3%) than in the salvage (69.2%) 
and bridging (23.1%) groups (p = 0.006). Similarly, throm-
bocytopenia was observed in 80.8%, 92.3%, and 23.1% of 
the salvage, post-CAR T, and bridging groups, respectively 
(p = 0.001). Non-hematological AEs were observed in all 
groups, with no statistically significant differences between 
the categories. However, grade 3–4 non-hematologic AEs 
such as severe fatigue and infections tended to occur more 
frequently in the post-CAR T and salvage groups. Despite 
these trends, the differences in most of the non-hematolog-
ical AEs were not statistically significant.

DISCUSSION

This single-center retrospective study analyzed the data of 
52 patients with R/R DLBCL who received Pola-BR in three 
distinct settings: salvage therapy, post-CAR T-cell failure, and 
bridging therapy prior to CAR T-cell infusion. The ORR was 
51.9% and the CR rate was 36.5%, suggesting that Pola-BR 
can provide meaningful disease control in difficult-to-treat 
populations. These real-world outcomes are consistent with 
those reported in Western cohorts, in which ORRs ranged 
from 30% to 60% and CR rates were ≤ 50% [8-13]. More-
over, our outcomes fall between the higher ORRs but lower 
CR rates observed in Asian studies (ORR, ≤ 60–70%, CR, 
15–30%) [14-16]. Thus, our results are broadly compara-
ble across regions with only modest numerical differences. 
Such variations may be attributable to differences in patient 
characteristics (e.g., proportion of patients with refractory 
disease and prior ASCT), treatment timing (earlier vs. later 
line use), and small sample sizes, which limit statistical pre-
cision. Overall, although no major discrepancies were ob-
served, our data provide additional evidence supporting the 
applicability of Pola-BR in Korean patients, a population that 
is often underrepresented in pivotal trials.

In the heavily pretreated salvage and post-CAR T-cell fail-
ure cohorts, the outcomes remained modest, with a median 
OS of only 3.8–5.2 months. These results are comparable to 
or slightly worse than, the 6.3 months median OS previously 

Figure 4. Response rate by number of prior treatment lines. (A) Number of prior treatment lines. (B) Response rates by treatment by prior 
treatment lines (1–2 vs. 3–10). CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.
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reported for R/R DLBCL patients treated with conventional 
chemotherapy before the immunotherapy era [1,17]. Cox 
regression analysis identified refractory disease as a consis-
tent adverse prognostic factor, independently associated 

with inferior OS (HR, 5.80; 95% CI, 1.13–29.70; p = 0.035) 
and PFS (HR, 7.67; 95% CI 1.66–35.50; p = 0.009). Con-
versely, prior ASCT was associated with improved OS (HR 
0.326, 95% CI, 0.115–0.921; p = 0.035). However, this 

Table 2 Adverse events of patients

Characteristic
Total patients 

(n = 52)
Salvage group 

(n = 26)
Post CAR T group 

(n = 13)
Bridging group 

(n = 13)
p value

Any adverse events < 0.001

  Grade 1–2 9 (17.3) 2 (7.7) 0 (0) 7 (53.8)

  Grade 3–4 43 (82.7) 24 (92.3) 13 (100) 6 (46.2)

Hematologic adverse events

  Anemia 0.242

    Grade 1–2 22 (42.3) 10 (38.5) 4 (30.8) 8 (61.5)

    Grade 3–4 30 (57.7) 16 (61.5) 9 (69.2) 5 (38.5)

  Neutropenia 0.006

    None 16 (30.8) 7 (26.9) 1 (7.7) 8 (61.5)

    Grade 1–2 3 (5.8) 1 (3.8) 0 (0) 2 (15.4)

    Grade 3–4 33 (63.5) 18 (69.2) 12 (92.3) 3 (23.1)

  Thrombocytopenia 0.001

    None 5 (9.6) 2 (7.7) 0 (0) 3 (23.1)

    Grade 1–2 11 (21.2) 3 (11.5) 1 (7.7) 7 (53.8)

    Grade 3–4 36 (69.2) 21 (80.8) 12 (92.3) 3 (23.1)

Non-hematologic adverse events

  Any non-hematologic adverse events 0.188

    None 32 (61.5) 16 (61.5) 5 (38.5) 11 (84.6)

    Grade 1–2 14 (26.9) 7 (26.9) 6 (46.2) 1 (7.7)

    Grade 3–4 6 (11.5) 3 (11.5) 2 (15.4) 1 (7.7)

  Diarrhea 0.204

    None 49 (94.2) 25 (96.2) 11 (84.6) 13 (100)

    Grade 1–2 3 (5.8) 1 (3.8) 2 (15.4) 0 (0)

  Nausea 0.588

    None 49 (94.2) 24 (92.3) 12 (92.3) 13 (100)

    Grade 1–2 3 (5.8) 2 (7.7) 1 (7.7) 0 (0)

Fatigue 0.064

   None 43 (82.7) 23 (88.5) 8 (61.5) 12 (92.3)

    Grade 1–2 9 (17.3) 3 (11.5) 5 (38.5) 1 (7.7)

  Neuropathy 0.588

    None 49 (94.2) 24 (92.3) 12 (92.3) 13 (100)

    Grade 1–2 3 (5.8) 1 (7.7) 1 (7.7) 0 (0)

  Infection 0.824

    None 44 (84.6) 22 (84.6) 10 (76.9) 12 (92.3)

    Grade 1–2 2 (3.8) 1 (3.8) 1 (7.7) 0 (0)

    Grade 3–4 6 (11.5) 3 (11.5) 2 (15.4) 1 (7.7)

CAR T, chimeric antigen receptor T-cell therapy.
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finding should be interpreted with caution, as patients who 
undergo ASCT are typically a more favorable subgroup with 
better baseline fitness or disease biology, raising the possi-
bility that a selection bias rather than a direct treatment ef-
fect explains the association [18]. Female sex was also asso-
ciated with superior PFS (HR, 0.376; 95% CI, 0.163–0.871; 
p = 0.022), although this exploratory observation requires 
external validation. Collectively, these findings highlight the 
difficulty of achieving durable remission in multiple relapsed 
DLBCL and suggest that Pola-BR may serve as a tool primar-
ily for temporary disease control rather than as a curative 
option when used as a salvage regimen.

In contrast, the bridging group achieved the highest ORR 
(61.5%) and CR rate (46.2%) despite receiving a median of 
only one cycle. This short-course treatment enabled 92.3% 
of the patients to successfully proceed to their scheduled 
CAR T-cell infusion, a rate somewhat higher than that re-
ported in Western cohorts (70–85%) [10,12]. The ability 
to achieve rapid cytoreduction is clinically relevant because 
maintaining performance status and reducing tumor burden 
are essential prerequisites for CAR T-cell therapy [5,19,20]. 
Among the patients in the bridging group, those who 
achieved CR experienced longer post-CAR-T PFS than those 
without CR (7.0 vs. 2.4 mo, p = 0.010). However, given the 
small sample size, these observations should be regarded 
as exploratory rather than definitive. Overall, these findings 
suggest that the main value of Pola-BR in this context is to 
facilitate a successful transition to cellular therapy rather 
than to provide durable disease control as a monotherapy.

The timing of Pola-BR administration also appeared to in-
fluence the response outcomes. Patients who received Po-
la-BR after two or fewer prior lines of therapy achieved a 
substantially higher ORR (81.2%) and CR rate (56.2%) than 
those treated after three or more prior lines (ORR, 38.9%; 
CR, 27.8%). Although this association highlights the poten-
tial benefit of earlier use, it did not translate into improved 
OS in our cohort, as confirmed by Cox regression. Biologi-
cally, earlier administration may preserve the bone marrow 
reserve and reduce cumulative chemoresistance, thereby al-
lowing Pola-BR to exert greater therapeutic activity [21-23].

CNS disease is a particularly challenging comorbidity in 
the management of R/R DLBCL, and our findings reaffirm 
the limited efficacy of Pola-BR in this setting. Patients with 
active CNS involvement at the time of treatment initiation 
showed only transient or minimal benefits, with rapid pro-
gression occurring despite therapy. These results are con-

sistent with recent real-world data reporting CNS relapses 
despite the use of polatuzumab-containing regimens [24]. 
Although individuals with a history of CNS disease occasion-
ally maintained systemic remission and stable CNS status, 
this was not consistent, and several patients experienced 
CNS relapse even after achieving a systemic response. No-
tably, relapse occurred in both the salvage and bridging 
groups, indicating that Pola-BR provided little protection 
against CNS recurrence. Among the bridging patients, CNS 
relapse was associated with inferior outcomes after CAR 
T-cell infusion, underscoring the persistent vulnerability of 
this subgroup. Collectively, these observations suggest that 
the principal value of Pola-BR lies in its systemic cytoreduc-
tion, although its impact on CNS activity is limited. Future 
studies incorporating dedicated CNS-directed strategies or 
novel agents with enhanced CNS penetrance are essential 
to improve outcomes in this high-risk subgroup.

The incidence of grades 3-4 cytopenias (anemia, neutro-
penia, and thrombocytopenia) differed markedly between 
the groups. Nearly all patients in the salvage (92.3%) and 
post-CAR T groups (100%) experienced severe hemato-
logical toxicity. This pattern likely reflects a combination of 
disease aggressiveness, cumulative marrow injury from mul-
tiple prior therapies, and intensive and prolonged adminis-
tration of Pola-BR [25,26]. In contrast, the bridging group, 
treated earlier and with only one cycle, had a substantially 
lower rate of severe cytopenia (46.2%). This favorable safe-
ty profile is clinically relevant because maintaining patient 
performance status and hematopoietic function during the 
CAR T-cell manufacturing window is essential for treatment 
eligibility and better tolerance to eventual CAR T-cell toxic-
ities. Therefore, our findings suggest that a single cycle of 
Pola-BR is a manageable and safe therapeutic option that 
can facilitate CAR T-cell therapy without compromising pa-
tient fitness.

This study had several limitations. The retrospective, sin-
gle-center design and relatively small subgroup sizes limited 
the robustness of the survival analyses and the generalizabil-
ity of the findings. Additionally, Pola-BR demonstrated lim-
ited efficacy in preventing or controlling CNS involvement; 
several patients experienced CNS relapse despite achieving 
systemic CR. This highlights the critical and unmet need for 
better strategies for managing CNS diseases in high-risk pa-
tients. Moreover, the cost of Pola-BR remains a major bar-
rier, potentially limiting the number of cycles delivered in 
clinical practice, particularly in patients requiring intensive 

www.kjim.org


305

Kim CG, et al. Real-world use of Pola-BR

www.kjim.orghttps://doi.org/10.3904/kjim.2025.282

salvage therapy.
Prospective multicenter studies are needed to validate 

these findings, define the optimal timing and number of 
Pola-BR cycles, and directly compare their bridging effica-
cy and safety with those of other regimens. These studies 
should include a comprehensive evaluation of strategies to 
enhance CNS prophylaxis in high-risk patients. Furthermore, 
comprehensive cost-effectiveness analyses are essential to 
inform clinical guidelines and expand access to Pola-BR, 
particularly in healthcare systems with significant financial 
constraints.

In conclusion, our findings support Pola-BR as a clinically 
meaningful option for heavily pretreated R/R DLBCL, par-
ticularly as a bridging regimen for CAR T-cell therapy. By 
providing rapid cytoreduction with manageable toxicity, 
Pola-BR facilitates the successful transition to potentially 
curative cellular therapies, highlighting its practical value in 
contemporary treatment strategies.

KEY MESSAGE
1.	 Pola-BR provided meaningful but primarily tempo-

rary disease control in heavily pretreated R/R DLB-
CL, with its greatest utility as a bridging regimen 
enabling successful CAR T-cell therapy.

2.	 The timing and intensity of Pola-BR administration 
strongly influenced outcomes, with earlier use 
yielding higher response rates and limited-cycle 
bridging, thereby minimizing hematologic toxicity.

3.	 In heavily pretreated patients, Pola-BR offered lim-
ited survival benefits, underscoring its role as a cy-
toreductive option rather than a curative therapy.
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Supplementary Table 1. Univariate and multivariate analysis of factors for PFS

Characteristic Univariate analysis p value Multivariate analysis p value

Age (yr) 0.332

  < 60 1 (reference)

  ≥ 60 0.740 (0.403–1.360)

Sex 0.112 0.022

  Male 1 (reference) 1 (reference)

  Female 0.604 (0.324–1.120) 0.376 (0.163–0.871)

PS (ECOG) 0.128

  0–1 1 (reference)

  ≥ 2 1.97 (0.82–4.70)

Intent to treat

  Salvage 1 (reference)

  Bridging 0.824 (0.391–1.740) 0.612

  Post CAR T 1.260 (0.629–2.520) 0.516

Relapse/refractory 0.004 0.009

  Relapse 1 (reference) 1 (reference)

  Refractory 6.22 (1.76–22.00) 7.67 (1.66–35.50)

CNS involvement

  Negative 1 (reference)

  Positive 1.95 (0.891–4.25) 0.095

ASCT 0.003

  Not perform 1 (reference)

  Perform 0.355 (0.178–0.709)

Previous lines 0.177

  1–2 1 (reference)

  ≥ 3 1.56 (0.82–3.00)

Values are presented as hazard ratio (95% confidence interval).
PFS, progression free survival; PS, performance status; ECOG, Eastern Cooperative Oncology Group; CAR T, chimeric antigen 
receptor T-cell therapy; CNS, central nervous system; ASCT, autologous stem cell transplantation.
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Supplementary Table 2. Univariate and multivariate analysis of factors for OS

Characteristic Univariate analysis p value Multivariate analysis p value

Age (yr) 0.417

  < 60 1 (reference)

  ≥ 60 0.767 (0.405-1.450)

Sex 0.149

  Male 1 (reference)

  Female 0.617 (0.321-1.190)

PS (ECOG) 0.044

  0–1 1 (reference)

  ≥ 2 2.50 (1.02-6.11)

Intent to treat

  Salvage 1 (reference)

  Bridging 0.481 (0.204-1.140) 0.095

  Post CAR T 1.270 (0.628-2.57) 0.507

Relapse/refractory 0.011 0.035

  Relapse 1 (reference) 1 (reference)

  Refractory 6.55 (1.54-27.99) 5.80 (1.13-29.70)

CNS involvement 0.995

  Negative 1 (reference)

  Positive 0.997 (0.385-2.580)

ASCT 0.001 0.035

  Not perform 1 (reference)

  Perform 0.275 (0.126-0.602) 0.326 (0.115-0.921)

Previous lines 0.153

  1–2 1 (reference)

  ≥ 3 1.65 (0.83-3.30)

Values are presented as hazard ratio (95% confidence interval).
OS, overall survival; PS, performance status; ECOG, Eastern Cooperative Oncology Group; CAR T, chimeric antigen receptor T-cell 
therapy; CNS, central nervous system; ASCT, autologous stem cell transplantation.
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Supplementary Table 3. Clinical characteristics of patients with CNS involvement at anytime

Patient 
number

Sex/age (yr)
Intent to 

treat
CNS group Lines CNS treatment

Response 
(systemic/CNS)

PFS (mo) OS (mo)

3 M/36 Salvage Active 3 IT MTX PD/CNS persist 0.33 1.40

11 M/45 Salvage Active 4 Not performed PD/CNS persist 0.07 0.07

16 M/49 Salvage Active 4 MVP, IT MTX PD/CNS persist 2.27 2.27

32 F/41 Salvage Relapse 2 IT MTX CR/CNS relapse 7.43 9.10

43 M/70 Bridging Relapse 2 R2, IT MTX CR/CNS relapse 2.17 6.03 (live)

45 F/59 Post CAR T Relapse 6 HD MTX CR/CNS relapse 5.40 13.87

47 M/67 Post CAR T Prior 4 MVP PR/CNS controlled 5.20 5.20

49 F/58 Bridging Prior 2 MVP CR/CNS controlled 6.97 (systemic) 10.43 (live)

51 M/44 Bridging Active 4 WBRT, IT MTX CR/CNS persist 1.03 6.33

52 M/53 Bridging Active 5 IT MTX PD/CNS controlled 2.40 8.63 (live)

CNS, central nervous system; Lines, prior lines of polatuzumab use; PFS, progression free survival; OS, overall survival; M, male; 
F, female; CAR T, chimeric antigen receptor T-cell therapy; IT MTX, intrathecal methotrexate; MVP, high dose methotrexate + 
vincristine + procarbazine; R2, rituximab + lenalidomide; HD MTX, high dose methotrexate; WBRT, whole brain radiotherapy; PD, 
progressive disease; CR, complete response; PR, partial respons.
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