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Abstract
Objective: To evaluate the e�cacy and safety of bendamustine plus rituximab (BR) and low-does CHOP
chemotherapy regimen-rituximab combination (R-miniCHOP) in elderly patients with diffuse large-B cell
lymphoma, un�t for full dose immunochemotherapy.

Method: Patients over 70 years with diffuse larger B-cell lymphoma or follicular lymphoma grade 3B,
de�ned as un�t according to Comprehensive Geriatric Assessment (CGA), were included in our study. BR
or R-miniCHOP was individualized according to the patients’ performance status and the presence of
comorbidities. All the patients were received 4-6 cycles of immunochemotherapy at three-week intervals.
Objective remission rate and adverse reaction were evaluated between the two groups.

Result: This study included thirty-two patients enrolled between January 2020 and November 2020. The
median age was 74 years (range 70-82). Twelve patients received BR, whereas twenty patients were
treated with R-miniCHOP. The objective remission rate in the BR group was a slightly higher than the R-
miniCHOP group (83.3% vs 75%), but with no statistical signi�cance (P = 0.581). Furthermore, the
objective remission rate was in�uenced by a serum beta 2 microglobulin concentration of 3 mg/L or less.
The BR group showed a lower incidence of leukopenia than the R-miniCHOP group (P = 0.029), but had a
higher incidence of fever (P = 0.036).

Conclusion: BR showed equivalent e�cacy but more improved safety in un�t patients with diffuse large-B
cell lymphoma compared to R-miniCHOP. BR should be considered as an alternative treatment in this
subgroup of patients.

Introduction
Diffuse large B-cell lymphoma (DLBCL) is the most common type of non-Hodgkin lymphoma, with 40%
incidence in patients age over 70 years old [1]. The chimeric anti-CD20 monoclonal antibody rituximab
plus CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) chemotherapy (R-CHOP) has
dramatically improved the overall survival in patients with DLBCL in the last two decades. R-CHOP was
recommended as a standard treatment for patients with DLBCL by the Groupe d’Etudes des Lymphomes
de l’Adulte (GELA), depending on patients’ age. Full dose R-CHOP was initially preferred in adult patients
and elderly patients aged 60–80 [2, 3]. An attenuated immunochemotherapy regimen, R-miniCHOP, was
identi�ed and showed favorable e�cacy and safety in patients over 80 years old [4]. However, the
presence of comorbidities and concomitant infections often led to reduced tolerability to treatment-
related toxicities, resulting in treatment discontinuation and treatment failure in older patients [5].

In lymphoma, the cut-off age 65 was de�ned as a watershed between younger and older patients [6]. The
R-miniCHOP regimen recommended by GELA for the treatment of DLBCL is also based on whether the
patients is 80 years or older. Nevertheless, treatment should be individualized while incorporating
individual life expectancy, functional reserve and social support into consideration [7]. A complete
comprehensive geriatric assessment (CGA) should be undertaken to determine if older patients can
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tolerate intensive therapy with curative intent. CGA divides older patients into three categories: �t, un�t
and frail, according to age, comorbidities and functional abilities of daily living [8]. CGA has proved to be
an e�cacy tool to identify �t patients who can bene�t from intensive curative approach [9]. To date, there
are few studies on therapeutic regimens applied in un�t patients except R-miniCHOP. Previously, studies
had shown that treatment failure of R-miniCHOP in older patients (> 80) with DLBCL was associated with
treatment-related toxicities and pre-existing medical comorbidities other than advanced age and
relatively-low dose intensity [5]. Thus, more e�cacious and low-toxicity regimens need to be exploited.

Bendamustine is a unique bifunctional alkylating agent with antimetabolic properties and antitumor
effects [10]. The rebirth of bendamustine was in that it exhibited synergistic antitumor effects combined
with rituximab (BR) for the treatment of lymphoid malignancies [11, 12]. Previous clinical trials reported
that BR improved survival outcome in indolent non-Hodgkin lymphoma (NHL) and relapsed/refractory
DLBCL patients [13, 14]. There are currently limited clinical data available to rationalize therapeutic
regimens for un�t patients with newly diagnosed DLBCL. A prospective phase II study showed anti-CD20
monoclonal antibody obinutuzumab plus CHOP was e�cacious and safe for treating un�t patients with
DLBCL [15]. Recently, a phase II clinical trial demonstrated that the BR regimen was a promising �rst-line
treatment for frail patients with DLBCL due to its promising activity and manageable toxicity pro�le [16].

There is no prospective study comparing BR and R-miniCHOP as frontline treatment in un�t patients at
present. Our study investigated the e�cacy, safety, toxicity pro�le, and overall remission rate (ORR) of BR
compared to R-miniCHOP as �rst-line treatment in un�t patients with newly diagnosed DLBCL or follicular
lymphoma (FL) grade 3B in China.

Materials And Methods
Study design and patient eligibility

FL grade 3B is closely related to DLBCL and may transform to DLBCL. Therefore, the standard treatment
regimens used in FL grade 3B are similar to that of DLBCL in routine clinical practice [17]. In this study,
patients newly diagnosed with DLBCL or FL grade 3B were enrolled from January 2020 to December
2020. Diagnosis of DLBCL or FL grade 3B based on histopathologic morphology, immunohistology and
clinical feature recommended by WHO 2016 [18].

 Patients were classi�ed as un�t according to simple CGA. Table 1 illustrates the inclusion criteria for this
study [9]. Patients considered to be un�t included in this study met the following criteria: (a) Age≥70; (b)
White blood cells≥3.0×109/L or granulocytes ≥1.5×109/L, hemoglobin≥90.0×1012/L,
platelets≥100×109/L; (c) Normal sinus rhythm, ejection fraction 50-70% on echocardiography; (d) ALT
and AST levels below the 2×upper limit of normal, serum albumin≥30.0 g/L, serum creatinine below the
1.5×upper limit of normal; (e) HIV/AIDS negative. 

Clinical staging was based on modi�ed Lugano 2014 staging criteria. The risk strati�cation was
identi�ed using International Prognostic Index (IPI). All the patients were received at least 2 cycles of R-
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miniCHOP or BR, depending on patients’ performance status and the presence of comorbidities. Clinical
features of R-miniCHOP and BR regimens are summarized in Table 2. In patients presenting with
potential worsening cardiac function, doxorubicin was replaced by the liposome Adriamycin.

This study was approved by the Ethics and Scienti�c Committee of Union Hospital of Tongji Medical
College, Huazhong University of Science and Technology with approval number 2020211. All the patients
were given written informed consent before immunochemotherapy and the data were collected from
electronic medical record of Union hospital, Tongji Medical college.

Response evaluation

Treatment responses were evaluated by computed tomography scans or positron emission tomography
(PET) scan after at least 2-cycles of immunochemotherapy. Bone marrow aspiration and immunotyping
were also routinely performed to determine bone marrow invasion at initial diagnosis. Therapeutic
evaluation based on Lugano 2014 classi�cation and divided into imaging remission and metabolic
remission, including complete remission (CR), partial remission (PR), stable disease (SD) and progressive
disease (PD) [19].  

Adverse reactions assessment    

Routine physical examination, hematological and biochemistry tests, electrocardiogram
and electrocardiograph, were done before and after every cycle of immunochemotherapy. Adverse effects
were graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events
version 4.0 [20].

Statistical analysis  

The laboratory and clinical date, response rates and adverse reactions between R-miniCHOP and BR
groups were analyzed by using chi-square test and Mann Whitney U test. Statistical analyses were
performed by using GraphPad 7.0 and the Statistical Package for the Social Sciences version 24.0. P-
value < 0.05 was regarded as statistically signi�cant.

Results
Baseline characteristics of patients

Thirty-two patients were included from Union hospital of Wuhan and Xiangyang No.1 hospital between
January 2020 and November 2020. The median age was 74 years (range 70 to 82), and the male to
female ratio was 0.88:1. Twenty-�ve patients were diagnosed as DLBCL, seven patients with FL grade 3B.
Eighteen patients (56.25%) were diagnosed at Stage IV. BR regimen was selected when patients
presented with with medical comorbidities. Twenty patients were treated with R-miniCHOP, and twelve
patients received BR instead. There were no signi�cance in Age, Sex, Stage between two groups. The
baseline characteristics are listed in Table 3.
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Treatment and Response

Two patients received 2 cycles of R-miniCHOP and one patient received 2 cycles of BR because of tumor
progression and severe infection caused by myelosuppression. Three patients received 3-cycles of BR
before this study was terminated. The rest of patients received 4-6 cycles of immunochemotherapy. The
percentage CR rate was similar between both groups (35% vs 33.3%). The objective remission rate (ORR)
in the BR group was minimally improved compared to the R-miniCHOP group (83.3% vs 75%), but with no
statistical signi�cance (P = 0.581) as shown in Table. 4.

Adverse reactions

Adverse events were classi�ed as hematological and non-hematologic adverse reactions (Table 5). The R-
miniCHOP group had a higher incidence of leukopenia (P = 0.029) compared to the BR group.
Furthermore, six patients were reported to have an occurrence of infection, and four patients reported
with cardiac events in the R-miniCHOP group. However, the BR group had a higher incidence of transient
fever (P = 0.036).

Sensitivity analysis

Univariate analyses were performed to clarify the relationship between prognostic factors and ORR of the
32 patients. In the univariate analysis, ECOG 0-1, no extranodal sites, LDH and ESR level, tumor mass <10
cm were unrelated with ORR. However, β2-microglobulin<3.0 mg/L maybe predictive of higher ORR (P =
0.022) (Table. S1).

Discussion
The Surveillance, Epidemiology and End Results (SEER) program predicted that the incidence of NHL
would be estimated at around 4% of all cancer cases worldwide in 2024, with a median age at 66
years [21]. DLBCL accounts for about 31% of NHL cases, with the majority of DLBCL patients being over
60 years [6, 22]. Therefore, measures to improve patient outcomes, individual life expectancy, and survival
for this category of patients must be enhanced.

In the recent past, R-CHOP was the recommended standard regimen for the treatment DLBCL in older
patients below the age of 80 years. Older patients aged 60-80 years with DLBCL could achieve a relatively
high CR rate and prolonged median survival after 4-6 cycles of R-CHOP [3]. R-miniCHOP offered an
improved comprise between safety and e�ciency in patients aged 80 years and older as a substantial
number of older people could be cured [4]. However, complications and adverse treatment reactions were
reported to increase in patients aged 70 years and older [23]. Several risk factors, including comorbidity,
functional impairment, cognitive decline, poor performance score and social isolation, contributed to the
treatment-related toxicity [24]. Despite having R-CHOP or R-miniCHOP as treatment options in older
patients, the presence of comorbidities and treatment-related toxicity, to some extent, contributes to
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limited available therapeutic options in real-world practice. Thus, promising regimens need to be exploited
and in order to provide an optimal balance between e�ciency and safety in older patients.

Several studies demonstrated that the BR regimen was a promising prospect in both indolent and
aggressive lymphomas because of its modest activity and manageable toxicity pro�le. The BRIGHT
study reported that the BR regimen had a better long-term disease control than R-CHOP regimen and
therefore, should be recommended as the �rst-line treatment in indolent and mantel-cell lymphoma [25].
Furthermore, a multicenter, retrospective study reported that the BR regimen was less toxic and more
e�cient compared to the R-CHOP regimen in patients with FL grade 3A [26]. BR regimen demonstrated a
low rate of nonhematologic adverse events in older patients with chronic lymphocytic leukemia [27].
Moreover, BR regimen was well-tolerated and safety in indolent NHL patients with renal impairment [28]. 

In 2011, an exploratory clinical study suggested that BR may be an alternative treatment for aggressive
lymphomas in older patients 80 years and older ineligible for R-CHOP therapy [29]. To date, a few studies
have demonstrated BR was a feasible option for the �rst-line treatment of DLBCL in elderly patients [16,
30-32]. Table 6 illustrates the different ranges of ORR, CRR and median PFS in BR groups; ORR 50-83.3%,
CRR 20-54% and median progression-free survival ranged 7.7-33 months. On the contrary, results
obtained by the GELA analysis, ORR in the R-miniCHOP group was 75% [4]. BR showed nearly equivalent
e�cacy in this category of patients. Our study further veri�ed the �ndings of the GELA analysis, the ORR
was 83.3% and 75% in the BR group and R-miniCHOP group, respectively, with no statistical signi�cance.
Furthermore, in 32 patients, β2-microglobulin <3.0 mg/L was predictive of higher ORR in our univariate
analyses of prognostic factors.

In the previous study, nausea and vomiting were frequently reported in older patients after BR treatment.
This adverse reaction was equally commonly reported in our study (50%) [26]. However, it was not of
signi�cance compared to R-miniCHOP group (P =0.581). Importantly, the BR group had a lower rate of
leukopenia compared to 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, showing that BR is safer and tolerable for un�t older patients. It's worth noting
that BR had a higher incidence of transient fever which could be attributed to drug-induced fever as the
in�ammatory indicators such as C-reaction protein and procalcitonin maintained within normal range.
Generally, the body temperature could be quickly reduced to normal after auxiliary antipyretic treatment.
However, when this symptom arises at the initiation of treatment, it is di�cult for physicians to determine
the cause of fever which may preclude treatment.

The limitation of our study was that it was a small cohort size and short follow-up (eleven month)
duration study. Bendamustine was brought to market in China on May 2019. So far, it was only used in
part of �rst-ties cities. Furthermore, it is relatively expensive with the cost of bendamustine not being
reimbursed by the national health insurance system in China. The number of elderly patients newly
diagnosed with DLBCL and de�ned as un�t was small. Thus, it is a challenge to recruit enough un�t
participants in such a short time. that was also the reason why overall survival and median progression-
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free survival were not analyzed in our study. For this reason, our study could not analyze overall survival
and median progression-free survival. We believe that a large-scale and long-term follow-up prospective
study will provide better insight into the future.

The emergence of new targeted drugs also provides more options for the treatment of DLBCL. A recent
clinical trial showed that the anti-CD79b antibody polatuzumab vedotin combined with BR could reduce
the risk of death in relapsed/refractory DLBCL [33]. The novel histone deacetylases inhibitor chidamide
could synergize with rituximab by upregulating CD20 expression in DLBCL and signi�cantly inhibited the
tumor growth in vitro and in vivo [34]. The phosphoinositide 3-kinase (PI3K) inhibitor copanlisib showed
high cytotoxicity in vivo and could improve survival in DLBCL model [35]. Moreover, the Bcl-2 inhibitor
venetoclax and Bruton's tyrosine kinase inhibitor ibrutinib could enhancing the sensitivity of PI3K inhibitor
in actived B-cell like DLBCL [35, 36]. Thus, more clinical trials should be conducted to explore new
therapeutic regimens for DLBCL.

Conclusion
Currently, the treatment for un�t older patients with DLBCL remains a daunting challenge for physicians.
The choice of treatment should be individualized, with an accurate assessment of the risk-bene�t ratio
undertaken for each patient before treatment. As such, considering our results, BR is a promising regimen
with lesser toxicity and higher e�cacy for older patients with DLBCL. Therefore, BR is recommended as
an alternative regimen of R-miniCHOP and a �rst-line regimen in un�t patients with DLBCL.
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Tables
Table 1. De�nition of un�t according to CGA

 

 

 

 

Un�t

Age 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

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

Table 2. The R-miniCHOP and BR rigimens

Agents Does Route Time

R-miniCHOP  

Rituximab 375 mg/m2 IV Day 1

Cyclophosphamide 375-562.5 mg/m2 IV Day 2

Vincristine

Vindesine
1.4 mg/ m2 Dmax≤2 mg

2-3 mg/m2 (Dmax≤3 mg)

IV Day 2

Doxorubicin

(liposome adriamycin)
25-35 mg/m2

(10-15 mg/m2)

IV Day 2

Prednisone 100 mg PO Day 1-5

BR      

Rituximab 375 mg/m2 IV Day 1

Bendamustine 60-90 mg/m2 IV Day 2-3

Note: Both R-miniCHOP and BR regimen were repeated every 21 days. When elderly patients appeared
with cardiac insu�ciency, doxorubicin were often replaced with liposome adriamycin. IV, intravenously;
PO, per os.
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Table 3. Characteristics of patients enrolled in the study

Variables Number of patients (n=32) P

R-miniCHOP 

(n=20)        

BR 

(n=12)

Age     0.273

 Range 70-81 70-82  

Median 73 76  

≥70, <80 19 10  

>80 1 2  

Sex     0.647

Male 10 5  

Female 10 7  

Pathology     0.740

 FL, grade 3B 4 3  

 DLBCL 16 9  

Stage (Lugano)     0.991

3 2  

5 3  

2 1  

12 6  

IPI     0.241

1 2 4  

2 6 2  

3 or more 12 6  

ECOG     0.043

0 2 1  

1 7 4  

2 11 7  
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Note: P, Chi-square. Abbreviations: IPI, International Prognostic Index; ECOG: Eastern Cooperative
Oncology Group Performance Status.

Table 4. Overall response rates of R-miniCHOP and BR regimens

Response R-miniCHOP (n=20) BR (n=12) P value

       

Complete remission rate 35% (7/20) 33.3% (4/12) 0.923

Partial remission rate 40% (8/20) 50% (6/12) 0.580

Stable disease rate 10% (2/20) 8.3% (1/12) 0.875

Progressive disease rate 15% (3/20) 8.3% (1/12) 0.581

Objective remission rate 75% (15/20) 83.3% (10/12) 0.581

Table 5. Hematological and extra-hematological adverse events between R-miniCHOP and BR groups.

Toxicity Grade of adverse reaction  

P valueR-miniCHOP (n=20) BR (n=12)

Hematologic    

Leukopenia 12 (60%) 3 (25%) 0.029*

Anemia 13 (65%) 6 (50%) 0.403

Thrombocytopenia 6 (30%) 2 (17%) 0.399

Non-hematologic    

Nausea and vomiting 8 (40%) 6 (50%) 0.581

ALT/AST elevation 6 (30%) 2 (17%) 0.399

Hypoalbuminemia 3 (15%) 2 (17%) 0.900

Cardiac disorders 4 (20%) 1 (8%) 0.378

Nervous system disorders 3 (15%) 1 (8%) 0.580

Allergy 5 (25%) 2 (17%) 0.581

Transient fever 2 (10%) 5 (42%) 0.036*

Electrolyte imbalance 8 (40%) 7 (58%) 0.314

Infection 6 (30%) 1 (8%) 0.151
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Table 6. Summary of prospective studies of BR as frontline treatment in elderly patients with newly
diagnosed with DLBCL.

Author and Year Region Patients Age Bendamustine ORR% CRR% mPFS

Weidmann et al,
2011

Germany 13 85(80-
95)

120
mg/m2/q3w

69% 54% 7.7

Horn et al, 2012 Germany 20 72 (51-
86)

90 mg/m2/q4w 55% 20% 19.4

Park et al, 2016 USA 23 80 (>65) 120
mg/m2/q3w

78% 52% 10.2

Storti et al, 2018 Italy 49 81 (>70) 90 mg/m2/q4w 62% 53% 33

Cheng et al, 2018 Taiwan 26 81(75-
93)

90 mg/m2/q3w 50% 42.3% 11.2

Current report,
2020

China 12 70 (70-
82)

60-90
mg/m2/q3w

85.3% 33.3% NA

Note: CRR: complete remission rate; ORR: overall response rate; mPFS: median progression-free survival;
NA, not available
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