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BR vs. R-miniCHOP in unfit patients with B-cell non-Hodgkin
lymphoma: A randomized, two-center, cohort study
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Abstract. The aim of the present study was to compare the
efficacy and safety between the bendamustine plus ritux-
imab (BR) regimen and rituximab combined with low-dose
doxorubicin, cyclophosphamide, vincristine and prednisone
(R-miniCHOP) in the treatment of ‘unfit’ patients with diffuse
large B-cell lymphoma (DLBCL) and follicular lymphoma
grade 3B (FL3B). Patients, >70 years of age with DLBCL or
FL3B, defined as unfit according to Comprehensive Geriatric
Assessment, were included in the present study. All patients
received 4-6 cycles of a BR or R-miniCHOP regimen at a
three-week interval. The objective remission rate (ORR) and
adverse reactions were evaluated between the two groups.
A total of 35 patients, recruited between January 2020 and
December 2021, were included in this prospective study. The
median age was 74 years (range, 70-82 years). The ORR in
the BR group was similar to that in the R-miniCHOP group
(73.3 vs. 75.0%; P=0.606). However, the BR group exhibited
a lower incidence of leukopenia than the R-miniCHOP group
(20.0 vs. 60.0%; P=0.037). The univariate analysis revealed
that the ORR was influenced by the serum 3, microglobulin
level. The BR regimen showed equivalent efficacy but more
improved safety compared with R-miniCHOP in unfit patients
with DLBCL and FL3B. The BR regimen may be considered
as an alternative treatment in these subgroups of patients.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is the most
common type of non-Hodgkin lymphoma (NHL), with
40% incidence in patients aged >70 years (1). The chimeric
anti-CD20 monoclonal antibody rituximab plus doxorubicin,
cyclophosphamide, vincristine and prednisone chemotherapy
(R-CHOP) has markedly improved the overall survival rate
in patients with DLBCL in the last two decades. Full dose
R-CHOP was initially preferred in adult patients and elderly
patients aged 60-80 years (2,3). An attenuated immunochemo-
therapy regimen [rituximab combined with low-dose CHOP
(R-miniCHOP)] was identified, and it exhibited favorable
efficacy and safety in patients >80 years of age (4). Although
the chemotherapy dose was reduced in older patients, the
presence of comorbidities often led to reduced tolerability to
treatment-related toxicities, resulting in treatment discontinua-
tion and treatment failure. Moreover, a previous study revealed
that treatment failure of R-miniCHOP in older patients
(>80 years) was associated with treatment-related toxicities
and pre-existing medical comorbidities, other than advanced
age and relatively-low dose intensity (5). Thus, more effica-
cious and low-toxicity regimens need to be explored.

Bendamustine is a unique bifunctional alkylating agent
with antimetabolic properties and antitumor effects (6). The
rebirth of bendamustine was based on the fact that it exhibited
synergistic antitumor effects combined with rituximab for the
treatment of lymphoid malignancies (7,8). Previous clinical
trials have reported that bendamustine plus rituximab (BR)
improved the survival outcome in patients with indolent NHL
and relapsed/refractory DLBCL (9,10). However, limited clin-
ical data are currently available to rationalize the therapeutic
regimens for older patients with newly diagnosed DLBCL.

In lymphoma, the cut-off age of 65 years was defined as a
watershed between younger and older patients (11). Generally,
R-miniCHOP was recommended when the patient was
=80 years of age. However, age alone is not enough to deter-
mine the treatment plan; treatment should be individualized
while taking individual life expectancy, functional reserve
and social support into consideration (12). Comprehensive
Geriatric Assessment (CGA) divides older patients into the
following three categories: Fit, unfit and frail, according to age,
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comorbidities and functional abilities of daily living (13). CGA
has proved to be an efficacious tool for identifying fit patients
who can benefit from an intensive curative approach (14).
However, there are few studies on the therapeutic regimens
used in unfit patients. In the present prospective study, the
efficacy and safety between BR and R-miniCHOP as first-line
treatment in unfit patients with newly diagnosed DLBCL
or follicular lymphoma grade 3B (FL3B) in China were
compared.

Materials and methods

Study design and patient eligibility. The present random-
ized, controlled, two-center study (Xiangyang No. 1 People's
Hospital, Hubei, China; and Wuhan Union Hospital, Hubei,
China) compared the efficacy and safety of a BR regimen with
R-miniCHOP in unfit patients with newly diagnosed DLBCL
and FL3B. In the present study, patients aged >70 years, with
newly diagnosed DLBCL or FL3B were enrolled from January
2020 to December 2021. Diagnosis of DLBCL or FL3B was
based on the histopathological morphology reviewed by
hematopathologists, immunohistology, and clinical features
recommended by WHO 2016 (15).

Patients classified as ‘unfit’ according to simple CGA were
included in this two-center study. The inclusion criteria for this
study is listed in Table I (14). Patients considered unfit who
were included in this study met the following criteria: i) Age
>70 years; ii) white blood cells 23.0x10%/1 or granulocytes
>1.5x10%1, hemoglobin =90.0x10'%/1 and platelets =100.0x10%/1;
iii) normal sinus rhythm and ejection fraction 50-70% on
echocardiography; iv) alanine aminotransferase and aspartate
aminotransferase levels below the 2x upper limit of normal,
serum albumin =30.0 g/I and serum creatinine below the 1.5x
upper limit of normal; and v) negative (-) human immunode-
ficiency virus.

Clinical staging was based on the modified Lugano 2014
staging criteria. Risk stratification was identified using the
International Prognostic Index (16). BR or R-miniCHOP
chemotherapy was randomly assigned to the patients based
on a randomization schedule generated by SAS programming
(version 9.4; SAS Institute Inc.). In patients presenting with
potentially worsening cardiac function, such as myocardial
infarction <5 years ago, abnormal stress test, previous percu-
taneous coronary intervention or coronary artery bypass
grafting and marked activity restriction secondary to the
cardiac status, doxorubicin was replaced with the liposomal
Adriamycin. The chemotherapy regimens used in the present
study are presented in Fig. 1.

The present study was approved by the Ethics and
Scientific Committee of Hubei University of Medicine,
Xiangyang No. 1 People's Hospital (Xiangyang, China;
approval no. 2022PR-H002). All patients provided their
written informed consent prior to enrollment in the present
study and data were collected from electronic medical records.

Response evaluation. Treatment responses were evaluated by
computed tomography scans or positron emission tomography
scan after the completion of immunochemotherapy. Bone
marrow aspiration and immunotyping were also routinely
performed to determine bone marrow invasion at the initial

diagnosis. Therapeutic evaluation was based on Lugano
2014 classification, and it was divided into imaging remis-
sion and metabolic remission, including complete remission
(CR), partial remission (PR), stable disease, and progressive
disease (16).

Adverse reactions assessment. Routine physical examination,
hematological and biochemical tests and an electrocardiogram
were performed before and after each cycle of immunoche-
motherapy. Adverse effects were graded according to the
National Cancer Institute Common Terminology Criteria for
Adverse Events v4.0 (17).

Statistical analysis. Data is presented as the mean + standard
deviation. The primary endpoint was progression-free survival
(PFS). PES was defined as the interval from date of the begin-
ning of first treatment to the date of disease progression or date
of death. Secondary endpoints included objective remission
rate (ORR), CR, PR and safety. The endpoints for DLBCL and
FL3B were the same. The laboratory and clinical data, response
rates and adverse reactions were analyzed using the chi-square
test and Mann Whitney U test. PFS was evaluated using the
Kaplan-Meier curve, and the log-rank test was used to calcu-
late the significance of differences. Prognostic risk factors
were estimated using univariate analysis. Statistical analyses
were performed using GraphPad 7.0 software (GraphPad
Software, Inc.; Dotmatics) and the Statistical Package for the
Social Sciences version 24.0 software (IBM Corp.). P<0.05
was considered to indicate a statistically significant difference.

Results

Baseline characteristics of patients. In the present study, a
total of 35 patients were recruited between January 2020 and
November 2021, and the detailed screening and inclusion
process is revealed in Fig. 2. The median age of the patients was
74 years (range, 70 to 82 years), and the male to female ratio
was 0.94:1. In total, 28 patients were diagnosed with DLBCL,
and 7 patients were diagnosed with FL3B. Stage IV disease
was diagnosed in 18 patients (56.25%). In total, 20 patients
were treated with R-miniCHOP, while 15 patients received the
BR regimen. There was no significant difference in age, sex,
stage and comorbidities between the two groups. The baseline
characteristics are listed in Table II.

Treatment and response. In total, 2 patients received 4 cycles of
R-miniCHOP and 1 patient received 4 cycles of BR due to tumor
progression and severe infection caused by myelosuppression.
The remaining patients received 6 cycles of immunochemo-
therapy. All patients were alive after the median follow-up of
13 months. The CR rate was similar between the two groups
(35 vs. 33.3%). The ORR in the BR group was slightly lower
compared with that in the R-miniCHOP group (73.3 vs. 75.0%),
but with no statistical significance (P=0.606), as revealed
in Table III. The median 1.5-year PFS in the BR group and
R-miniCHOP were 12.8 and 11.3 months, respectively (Fig. 3).

Adverse reactions. Adverse events were classified as hema-
tological and non-hematologic adverse reactions (Table IV).
The R-miniCHOP group had a higher incidence of leukopenia
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Table I. Definition of unfit according to CGA.

Age (years) ADL score IADL score CIRS-G
>79 6 8 No grade-3/4 comorbidities and <5 grade-2 comorbidities
<80 5 6-7 No grade-3/4 comorbidities and 5-8 grade-2 comorbidities

CGA, comprehensive geriatric assessment; ADL, activity of daily living; IADL, instrumental activity of daily living; CIRS-G, Cumulative
Illness Rating Score for Geriatrics.
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R-miniCHOP

Rituximab 375 mg/m?2 \Y) D1
Cyclophosphamide 400 mg/m? [\ D2
Vincristine 1.0 mg/m2(Dmax = 2 mg) v D2
Adriamycin 25 mg/m? v D2

or
| Liposomal adriamycin i e

Prednisone 40 mg

Rituximab ' 375 mg/m2
Bendamustine 70-90 mg/m?2 v D2-3

Figure 1. R-miniCHOP regimen and BR regimen. A total of 35 unfit patients with DLBCL or FL3B were included in this study. Of these, 20 patients were
randomly assigned to the R-miniCHOP group, while the remaining 15 patients were randomly assigned to the BR group. The R-miniCHOP regimen was
administered at an interval of 21 days while the BR regimen was administered at an interval of 28 days. All the regimens were performed for 6 cycles.
R-miniCHOP, rituximab combined with low-dose doxorubicin, cyclophosphamide, vincristine, and prednisone; BR, bendamustine plus rituximab; IV, intra-
venous injection.

Comprehensive Geriatric Assessment Comprehensive Geriatric Assessment

k Randomization }

Figure 2. Flow diagram of patients in the study. FL3B, follicular lymphoma grade 3B; DLBCL, diffuse large B-cell lymphoma; R-miniCHOP, rituximab
combined with low-dose doxorubicin, cyclophosphamide, vincristine, and prednisone; BR, bendamustine plus rituximab.
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Table II. Characteristics of patients enrolled in the present study.

Number of patients (n=35)

Variables R-miniCHOP (n=20) BR (n=15) P-value

Age (years) 0.064
>70 and <80 19 10
>80 1 5

Sex 0.845
Male 10 7
Female 10 8

Pathology 0.660
FL3B 4 3
DLBCL 16 12

Stage (Lugano) 0.991
Tand IT 8 5
IIT and IV 12 10

1PI 0.737
1 2 4
2 6 5
3 or more 12 6

ECOG 0.738
0-1 9 8
2 11 7

Grade-2 comorbidities 0.833
<5 7 5
5-8 13 10

R-miniCHOP, rituximab combined with low-dose doxorubicin, cyclophosphamide, vincristine, and prednisone; BR, bendamustine plus ritux-
imab; FL3B, follicular lymphoma grade 3B; DLBCL, diffuse large B-cell lymphoma; IPI, International Prognostic Index; ECOG, Eastern

Cooperative Oncology Group Performance Status.

Table III. Overall response rates of R-miniCHOP and BR regimens.

Response R-miniCHOP (n=20) BR (n=15) P-value
Complete remission rate, % (n/total n) 35 (7/20) 33 (5/15) 0918
Partial remission rate, % (n/total n) 40 (8/20) 40 (6/15) 0.635
Stable disease rate, % (n/total n) 10 (2/20) 20 (3/15) 0.448
Progressive disease rate, % (n/total n) 15 (3/20) 7 (1/15) 0419
Objective remission rate, % (n/total n) 75 (15/20) 73 (11/15) 0.606

R-miniCHOP, rituximab combined with low-dose doxorubicin, cyclophosphamide, vincristine, and prednisone; BR, bendamustine plus rituximab.

compared with the BR group. A total of 4 patients reported
cardiac events in the R-miniCHOP group. Furthermore, the
BR group had a higher incidence of transient fever, but with no
statistical significance (P=0.199).

Sensitivity analysis. Univariate analyses were performed to
clarify the association between prognostic factors and ORR
in these 35 patients. In the univariate analysis, lactate dehy-
drogenase and erythrocyte sedimentation rate levels, Eastern

Cooperative Oncology Group performance status (0-1), no
extranodal sites and tumor mass (<10 cm) were not associated
with the ORR. However, 32 microglobulin <3.0 mg/l may be
predictive of a higher ORR (P=0.014; Table V).

Discussion

The Surveillance, Epidemiology and End Results program
predicted that the estimated incidence of NHL would be ~4%
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Table I'V. Hematological and extra-hematological adverse events between R-miniCHOP and BR groups.

Grade of adverse reaction, n (%)

Toxicity R-miniCHOP (n=20) BR (n=15) P-value

Hematological
Leukopenia 12 (60) 3(20) 0.037°
Anemia 13 (65) 6 (40) 0.182
Thrombocytopenia 6 (30) 2 (13) 0419

Non-hematological
Nausea and vomiting 8 (40) 6 (40) 0.635
ALT/AST elevation 6 (30) 2(13) 0419
Hypoalbuminemia 3(15) 2 (13) 0.640
Cardiac disorders 4 (20) 1(7) 0.365
Nervous system disorders 3(15) 1(7) 0.619
Allergy 5(25) 2 (13) 0.672
Transient fever 2 (10) 5(33) 0.199
Electrolyte imbalance 8 (40) 7 (47) 0.741
Infection 6 (30) 2 (13) 0419

*P<0.05. R-miniCHOP, rituximab combined with low-dose doxorubicin, cyclophosphamide, vincristine, and prednisone; BR, bendamustine

plus rituximab.
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P=0.737
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Time (months)

Figure 3. Kaplan-Meier curves for the 1.5-year PFS between the R-miniCHOP and BR groups. The curves indicated that the PFS of the BR group was not
inferior to that of the R-miniCHOP group. R-miniCHOP, rituximab combined with low-dose doxorubicin, cyclophosphamide, vincristine, and prednisone; BR,

bendamustine plus rituximab; PFS, progression-free survival.

of all cancer cases worldwide in 2024, with a median age of
66 years (18). DLBCL accounts for ~31% of NHL cases, with the
majority of DLBCL patients >60 years of age (11,19). Therefore,
measures to improve patient outcomes, individual life expec-
tancy and survival of elderly patients with DLBCL should be.

In the past two decades, R-CHOP was the recommended
standard regimen for the treatment of DLBCL in older patients
<80 years of age. Older patients aged 60-80 years with DLBCL
could achieve a relatively higher CR rate and prolonged
median survival after 4-6 cycles of R-CHOP (3). R-miniCHOP
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Table V. Analysis of the association between prognostic factors and ORR in 35 patients with DLBCL.

Prognostic factor ORR rate, % 95% CI P-value
ECOG 0-1 48.57 vs. 7143 0.31-0.66 0.152
32 microglobulin <3.0 mg/1 57.14 vs. 8947 0.40-0.74 0.014
No extranodal sites 5142 vs.72.22 0.34-0.69 0.151
No LDH elevation 65.71 vs. 72.72 0.49-0.82 0.851
ESR <50 mm/h 62.85vs. 79.16 0.46-0.80 0.954
Tumor mass <10 cm 80.00 vs. 92.85 0.66-0.94 0.833

ORR, objective remission rate; DLBCL, diffuse large B-cell lymphoma; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group;

LDH, lactic dehydrogenase; ESR, erythrocyte sedimentation rate.

Table VI. Summary of prospective studies of BR as frontline treatment in elderly patients with newly diagnosed DLBCL.

Median age
in years

First author, year Region Patients  (limits) Bendamustine ORR (%) CRR (%) Survival (months) (Refs.)
Weidmann ef al,2011 Germany 13 85 (80-95) 120 mg/m?/q3w 69 54 mPFS 7.7 31
Horn et al, 2012 Germany 20 72 (51-86) 90 mg/m?/q4w 55 20 mPFS 8.3; mOS 194 (27)
Park et al, 2016 USA 23 80 (>65) 120 mg/m?%/q3w 78 52 mPFS 5.4; mOS 102 (30)
Storti et al, 2018 Italy 49 81 (>70) 90 mg/m?/q4w 62 53 mOS 10.0 29)
Cheng et al, 2018 Taiwan 26 81(75-93) 90 mg/m*q3w 50 423 mOS 11.2 (28)
Present study China 15 70 (70-82) 70-90 mg/m*/q3w  73.3 333 mPFS 12.8 -

DLBCL, diffuse large B-cell lymphoma; ORR, overall response rate; CRR, complete remission rate; mPFS, median progression-free survival;

mOS, median overall survival; NA, not available.

offered an improved compromise between safety and effi-
ciency in patients aged >80 years as a substantial number
of older patients could be cured (4). However, increases in
complications and adverse treatment reactions were reported
in patients aged =70 years (20). Several risk factors, including
comorbidity, functional impairment, cognitive decline, poor
performance score and social isolation, contributed to the
treatment-related toxicity (21). Despite the use of R-CHOP or
R-miniCHOP as treatment options in older patients, the pres-
ence of comorbidities and treatment-related toxicity, to some
extent, contribute to limited available therapeutic options in
real-world practice. Furthermore, when the dose of CHOP was
reduced to 7/12, patients had a relatively low overall survival
and event-free survival (22).

Several studies have demonstrated that the BR regimen
is a promising prospect in both indolent and aggressive
lymphomas due to its modest activity and manageable toxicity
profile. The BRIGHT study reported that the BR regimen had
a better long-term disease control than the R-CHOP regimen,
and therefore, it should be recommended as the first-line
treatment in indolent and mantle cell lymphoma (23).
Furthermore, a multicenter, retrospective study reported that
the BR regimen was less toxic and more efficient compared
with the R-CHOP regimen in patients with FL grade 3A
and this regimen produced a low rate of non-hematological
adverse events in older patients with chronic lymphocytic

leukemia (24,25). Moreover, the BR regimen was well toler-
ated and safe in patients with indolent NHL who had renal
impairment (26).

To date, a few studies have demonstrated that BR is a
feasible option for the first-line treatment of DLBCL in elderly
patients (27-30). Table VI summarizes the clinical data of
elderly patients treated with BR from different studies. The
ORR and median PFS in the BR group was similar to the
results obtained in the R-miniCHOP group (4). The present
study further reverified this finding; the ORRs in the BR group
and R-miniCHOP group were 73.3 and 75%, respectively.

In a previous study (24), nausea and vomiting were
frequently reported in older patients after BR treatment; the
incidence of this adverse reaction was consistent with another
literature study. Importantly, the BR group had a lower rate
of leukopenia compared with the R-miniCHOP group. This
result showed that BR is likely to reduce the risk of infection
and febrile neutropenia. Additionally, BR had a relative low
rate of cardiac events due to the absence of anthracyclines,
demonstrating that BR is safer and tolerable for unfit older
patients, especially for those with ventricular dysfunc-
tion (31). It is worth noting that BR was associated with a
higher incidence of transient fever, which could be attributed
to drug-induced fever, as the inflammatory indicators, such
as C-reactive protein and procalcitonin, were maintained in
the normal range. Generally, the body temperature could be
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quickly reduced to normal after auxiliary antipyretic treat-
ment. However, when this symptom arises on the initiation of
treatment, it is difficult for physicians to determine the cause
of fever, which may preclude treatment.

The limitation of the present study was its small cohort
size and short follow-up. Bendamustine was introduced in the
market, in China, in May 2019. It is relatively expensive, and
as the cost of bendamustine is not reimbursed by the national
health insurance system in China, only a small percentage of
patients prefer to use this agent. Furthermore, the number of
elderly patients newly diagnosed with DLBCL and defined as
unfit was small. Thus, it is challenging to recruit an adequate
number of unfit participants in such a short time. Hence,
overall survival and median PFS could not be analyzed in
the present study. The authors of the present study conclude
that a large-scale, long-term follow-up prospective study will
provide better insight into treatment options for DLBCL, in
the future.

The emergence of new targeted drugs also provides more
options for the treatment of DLBCL. A recent clinical trial
(ClinicalTrials.gov number, NCT03274492) showed that the
anti-CD79b antibody polatuzumab vedotin combined with
BR could reduce the risk of mortality in relapsed/refractory
DLBCL (32). The novel histone deacetylase inhibitor chidamide
could synergize with rituximab by upregulating CD20 expres-
sion in DLBCL, and it significantly inhibited tumor growth
in vitro and in vivo (33). The phosphoinositide 3-kinase (PI3K)
inhibitor, copanlisib, exhibited high cytotoxicity in vivo and
could improve survival in the DLBCL model (34). Moreover,
the Bcl-2 inhibitor, venetoclax, and Bruton's tyrosine kinase
inhibitor, ibrutinib, could enhance the sensitivity of the PI3K
inhibitor in activated B-cell like DLBCL (34,35). It is consid-
ered that the treatment for unfit patients with DLBCL will move
towards a chemotherapy-free era in the future.

In conclusion, the current treatment for unfit patients with
DLBCL remains a daunting challenge for physicians. The
choice of treatment should be individualized, and an accurate
assessment of the risk-benefit ratio should be performed for
each patient before treatment. CGA is a validated tool to assess
the patient fitness status before the initiation of treatment.
Considering the results of the present study, BR is a promising
regimen with lesser toxicity and it may be recommended as
an alternative regimen to R-miniCHOP for unfit patients with
DLBCL or FL3B. However, further studies with larger sample
sizes are required to evaluate its efficacy.
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