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tissue lymphoma (13 %) and others (10 %). Forty-seven 
(90 %) patients completed four cycles of treatment as per 
schedule. Best overall response rate (ORR) and complete 
response rate (CRR) was 94 and 71 %, respectively (for 
FL, ORR 95 % and CRR 80 %). The treatment was well 
tolerated and the primary toxicity was myelosuppression; 
the incidence of grade 3/4 leukopenia and neutropenia 
were 42 and 40  %, respectively. There were no grade 5 
toxicities. The BR regimen is safe in Japanese patients 
with r/r indolent B-NHLs and MCL, and is effective for 
those with r/r indolent B-NHLs. For the evaluation of late 
toxicity, especially infection, longer follow-up of this 
cohort is needed.

Abstract  To evaluate the efficacy and safety of a com-
bined regimen of bendamustine (B) and rituximab (R) in 
Japanese patients with relapsed/refractory (r/r) indolent 
B-cell non-Hodgkin lymphomas (B-NHLs) and mantle 
cell lymphoma (MCL). Patients aged 20–79  years with 
pathologically confirmed B-NHLs or MCL, which were 
r/r after 1–2 R-containing regimens, were included in 
this study. The BR regimen consisted of B (90  mg/m2) 
for two consecutive days and R (375  mg/m2) on day 1, 
2, or 3. The course was repeated every 4  weeks for up 
to four cycles. Fifty-three patients were enrolled in this 
study and analyzed. The diagnosis included follicular 
lymphoma (FL) (77  %), mucosa-associated lymphoid 
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Introduction

Indolent B-cell non-Hodgkin lymphomas (B-NHLs) and 
mantle cell lymphoma (MCL) are slowly but steadily pro-
gressing lymphoma. Although the combination of chemo-
therapy with rituximab has significantly improved the 
response rate as well as survival [1], most patients still 
continue to relapse and become refractory to currently 
available treatment, such as cladribine [2], fludarabine [3], 
immunoradiotherapy [4], and high-dose chemotherapy [5]. 
Therefore, the effective treatment for relapsed or refractory 
indolent B-NHLs and MCL is eagerly needed.

Bendamustine is one of the promising drugs in this set-
ting because of its low cross-resistance feature and its 
safer toxicity profiles, and the results of several phase II 
studies assessing the efficacy and toxicity of bendamus-
tine for refractory and/or relapsed indolent B-NHL and/or 
MCL have been reported [6–9]. 120 mg/m2 of bendamus-
tine monotherapy has reported to be effective and safe for 
relapsed or refractory indolent B-NHL and/or MCL in Cau-
casian [6] and Japanese [7, 10]. However, severe myelotox-
icity would be the risk in this dosage. In vitro experiments 
with CD20-positive lymphoma cell lines demonstrated 
synergy between bendamustine and rituximab [11], and 
two clinical studies showed that rituximab-combined ben-
damustine regimen, in which lower dosage of bendamus-
tine were applied, is effective and safe for relapsed and/or 
refractory B-NHL and MCL in Caucasian [8]. Based upon 
these data, reduced dose of bendamustine to 90  mg/m2 
when combined with rituximab is currently recommended 
as an optimal dosage in international consensus panel of 
bendamustine treatment for follicular/low-grade NHL [12]. 
It also describes that in the relapsed/refractory setting, 4–6 
cycles can be delivered as tolerated [12]. However, the 
optimal dose and treatment cycles of the combination with 
bendamustine plus rituximab (BR) have not been fully elu-
cidated in Japanese population. Therefore, we designed and 
conducted this prospective study to investigate the efficacy 
and safety of BR regimen for relapsed or refractory indo-
lent B-NHLs and MCL in Japanese patients.

Patients and methods

Study design and objective

The aim of this multicenter, open-label, single-arm, phase 
II clinical study is to determine the efficacy and safety of 
combination chemotherapy with BR in Japanese patients 

with relapsed or refractory indolent B-NHLs and MCL. Pri-
mary endpoint of this study was the best overall response 
rate (ORR) up to the end of chemotherapy. Secondary 
endpoint included safety, complete response rate (CRR), 
progression-free survival (PFS), and overall survival (OS). 
This study was approved by the institutional review board 
of each participating center and institutional review board-
approved consent form was obtained before participating in 
this study from all patients.

Eligibility

Patients age ≥20 and <80 years with a ECOG performance 
status of 0–2 were eligible for this study. Patients must have 
previously treated, histologically documented CD20-posi-
tive indolent B-NHLs or MCL that failed to respond to, or 
relapsed after, a maximum of two prior chemotherapy regi-
mens. The regimens must contain rituximab. Confirmation 
of CD20 positivity and histology at relapse or at the time of 
enrollment was not mandatory if those had been previously 
confirmed. Patients were required to have bi-dimension-
ally measurable disease with at least one lesion measuring 
≥1.5 cm in a single dimension. Patients were also required 
to have adequate blood cell counts (absolute neutrophil 
count ≥1,500 cells/μL and platelet count ≥100,000 cells/
μL, and Hb ≥9.0  g/dL), adequate renal function (≤1.5× 
the upper limit of the normal range; ULN for creatinine) 
and hepatic function (≤2.5× ULN for AST, ALT, and ALP 
and ≤1.5× ULN for total bilirubin), and expected survival 
was more than 3 months. ECG was required to be normal 
or minor abnormalities not requiring specific treatment.

Patients were excluded if they were pregnant or lactat-
ing, or had psychiatric diseases that may affect the study 
results. Patients were also excluded if they had moderate 
or severe comorbidity, malignancies of disease-free period 
less than 5 years other than their primary lymphomas, CNS 
involvement, lymphoma cells less than 25,000/μL in the 
peripheral blood, previous treatment with bendamustine. At 
the time of enrollment, patients with histological transfor-
mation diagnosed histologically or clinically [13, 14] were 
excluded. Previous history of hepatitis B virus infection 
was not excluded if HBsAg remained negative and patients 

Fig. 1   BR regimen consisted of 90 mg/m2 of bendamustine (B) for 
two consecutive days and 375 mg/m2 of rituximab (R) on either day 
1, 2, or 3, namely, (1) R on day 1 and B on days 2 and 3, (2) B and R 
on day 1 and B on day 2, (3) B on day 1 and B and R on day 2, or (4) 
B on days 1 and 2 and R on day 3
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were to be adequately monitored for viral reactivation 
according to the currently available guidelines [15, 16].

Treatment

Baseline evaluation included medical history and physi-
cal examination, complete blood count, serum electrolytes 
and blood chemistry, bone marrow examination, and tumor 
staging using contrast-enhanced computed tomography 
(CT) or magnetic resonance imaging (MRI). BR regimen 
consisted of bendamustine (90  mg/m2) for two consecu-
tive days and rituximab (375  mg/m2) on either day 1, 2, 
or 3 (Fig.  1). Any one of these four combinations could 
be selected according to the clinical convenience of each 
institution. The course was repeated every 4  weeks for 4 
cycles. If grade 3 or 4 non-hematologic or grade 4 hema-
tologic toxicity, especially 7 or more days of neutropenia 
or 3 or more days of febrile neutropenia, occurred accord-
ing to the Common Terminology Criteria for Adverse 
Events (CTCAE) (version 4.0), the dose of bendamustine 
was reduced to 60  mg/m2 in the subsequent cycle. If the 
similar severity of toxicity occurred at the reduced dose, 
study treatment was discontinued. Primary prophylactic 
use of granulocyte colony-stimulating factor (G-CSF) was 
discouraged; however, treatment was allowed for prolonged 
neutropenia. If toxicities remained at ≥grade 2 in neutro-
penia and thrombocytopenia, ≥grade 3 in the other toxici-
ties except for fatigue, nausea, vomiting, anorexia, hypona-
tremia, and lymphopenia, the next cycle was postponed. 
If recovery was not evident within 2 weeks of a scheduled 
treatment, the study treatment was discontinued. The deci-
sion of whether the patients continued to be treated or fol-
lowed without any further treatments until progression was 
made by each investigator.

Assessment criteria and follow‑up

Response was assessed by including enhanced CT or MRI 
between the day 5 and day 28 of the second cycle and the 
day 5 and day 36 of the fourth cycle or the end of study 
treatment in case of discontinuation. Overall response 
were classified into complete response (CR), unconfirmed 
complete response (CRu), partial response (PR), stable 
disease (SD), or progression disease (PD) according to 
International Working Group Response Criteria for NHL 
[17], using the same imaging method (CT or MRI) used 
to establish baseline tumor measurements. Then progres-
sion was monitored by each investigator including with 
enhanced CT or MRI every 6 months for 3 years and every 
year for 2  years thereafter. PFS was defined as the time 
from the first dose of study drug to the first documentation 
of disease progression or death. The case which received 
allogeneic-hematopoietic stem cell transplantation (HSCT) 

as a subsequent treatment was censored on the day of trans-
plantation. OS was defined as the time from the first day of 
BR therapy to the date of death of any causes. Laboratory 
assessments were performed at baseline and just prior to 
the each cycle. The severity of adverse events was deter-
mined and recorded using CTCAE version 4.0. Data for 
adverse events were collected until 15 weeks after the end 
of study treatment or until the initiation of subsequent treat-
ment. Second malignancy was defined as any malignancies 
observed after induction of BR treatment.

Statistical methods

We hypothesized that treatment with BR regimen in our 
population would produce an ORR ≥75  %. On the basis 
of prior studies indicating an ORR of 91–75  % after sin-
gle-agent rituximab, a sample size of 40 patients was 
planned to yield more than 80 % power (using an overall, 
two-sided, 5 % significance level) to detect an increase of 
20  % in ORR after treatment with BR. ORR was calcu-
lated as the number of patients achieving a best response of 
CR, CRu, or PR divided by the number of patients treated 
with at least one dose of bendamustine or rituximab. CRR 
was calculated as the number of patients achieving a best 
response of CR or CRu divided by the number of patients 
treated with at least one dose of bendamustine or rituximab. 
A two-sided 95 % exact CI for ORR was calculated using 
the binominal distribution. The Kaplan–Meier method was 
used to estimate median PFS, and two-sided 95 % CI were 
calculated using the Brookmeyer–Crowley nonparametric 
method. Treatment delay was defined as that the start of 
next cycle was beyond 31  days since the start day in the 
current. Absolute dose intensity of bendamustine (mg/m2/
week) was calculated for each patient as the sum of doses 
administered divided by the number of weeks in the treat-
ment period. Relative dose intensity for each agent (%) was 
then calculated as the dose intensity was divided by the 
weekly intended dose and then multiplied by 100.

Results

Patients disposition and characteristics

Fifty-three patients were enrolled into this study at Keio 
University Hospital and ten affiliated hospitals in Japan 
from April 2011 to March 2013. Data were fixed on 31th 
July in 2013 with the median follow-up period of 14 (6.9–
21) months. One patient with follicular lymphoma (FL) 
in the small intestine was excluded as it had no measure-
able disease after enrollment. Patient characteristics are 
shown in Table 1. Median age was 67 years (range 59–71). 
ECOG performance status (PS) was 0 in 47 (90 %) patients 
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and 1 in 5 (10  %). Hepatitis B antibody was positive in 
ten (19  %). Sixteen patients (31  %) underwent re-biopsy 
at relapse or at the time of study enrollment to confirm 
CD20 positivity and histology without transformation. The 
diagnosis included 40 FL (77  %), 7 mucosa-associated 

lymphoid tissue lymphoma (MALT) (13 %), 3 MCL (6 %), 
and one lympho-plasmacytic lymphoma (LPL) (2  %), 
and one indolent B-cell lymphoma not otherwise speci-
fied (2  %). Forty patients had relapsed diseases and 11 
had refractory diseases. Thirty-nine patients (75  %) were 
in Stage III/IV at the study entry and 16 (31 %) had bone 
marrow involvement. Number of prior treatment regimens 
was one in 32 (62 %) patients and two in 20 (38 %). The 
first treatment included rituximab plus chemotherapy in 36 
(69 %), rituximab alone in 14 (27 %), and other regimens 
in 2 (4  %), (melphalan and prednisolone and CHOP one 
each). The second regimen included 11 rituximab mono-
therapy (55 %), 8 rituximab plus chemotherapy (40 %), and 
one fludarabine monotherapy (5 %). Prior radiotherapy was 
given in 5 patients (10 %). Median time from prior treat-
ment to the first cycle of BR was 15 (8.0–34) months and 
the duration was less than 3 months in five (10 %).

Efficacy

ORR as the best response was 94 %, including 40 % CR, 
31 % CRu, 23 % PR and 6 % SD (Table 2). In 40 patients 
with follicular lymphoma, ORR was 95 % including 45 % 
CR, 35 % CRu, 15 % PR, and 5 % SD. Seven patients with 
MALT showed ORR of 100 % including 43 % CR, 14 % 
CRu, and 43 % PR. Three patients with MCL exhibited an 
ORR of 100 %, including 33 % CRu, and 67 % PR. The 
patients with LPL and the other indolent B-cell lymphoma 
exhibited PR and stable disease, respectively. Response in 
five patients, whose duration from the last prior treatment 
to the start of BR was less than 3 months, were one CRu in 
one, PR in 2, and SD in 2. The ORR and CRR in patients 
without MCL were 94 and 73 %, respectively.

Regarding the subsequent treatment after the comple-
tion of study treatment until progression, forty-three were 
closely observed without any additional treatments, eight 
continued to receive additional courses of BR up to 4 
cycles (one cycle of BR in 1 case, two cycles in 5, three 
cycles in 1 and four cycles in 1). One patient underwent 
allogeneic-HSCT.

The patient with unclassified indolent B-cell lymphoma 
had disease progression after two cycles of BR in which the 
best response was SD, and discontinued study treatment as 
per protocol. One patient with FL obtained CR at the second 
cycle, but the response was judged as PD at the fourth cycle.

Median PFS was 17.95 months (95 % CI 15.91 to NA) 
and 17.75 months (95 % CI 14.66 to NA) for 48 patients 
with indolent B-NHLs and 39 patients with FL, respec-
tively (Fig. 2). For 42 patients with indolent B-NHLs and 
33 patients with FL without receiving subsequent treat-
ment until progression median PFS had not yet been 
reached (95 % CI 14.53 to NA), and 17.75 months (95 % 
CI 11.05 to NA), respectively. In both analyses one patient 

Table 1   Patient demographics and disease characteristics (n = 52)

ECOG PS eastern cooperative oncology group performance status, 
MALT mucosa-associated lymphoid tissue, R rituximab, FLIPI fol-
licular lymphoma international prognostic index for follicular lym-
phoma patients
a  MP and CHOP
b  Fludarabine

Characteristic No. of patients %

Age, years

 Median 67

 Range 59–71

Sex

 Male 24 46

 Female 28 54

Stage

 I–II 13 25

 III–IV 39 75

ECOG PS

 0 47 90

 1 5 10

Histologic subtypes

 Follicular 40 77

 MALT 7 13

 Mantle cell 3 6

 Lympho-plasmacytic 1 2

 Indolent B-cell, unclassified 1 2

Prior chemotherapy

 First regimen 52 100

  R 14 27

  R-chemo 36 69

  Othersa 2 4

 Second regimen 20 38

  R 11 55

  R-chemo 8 15

  Otherb 1 2

Prior radiotherapy 5 10

Median number of prior chemotherapy 1

Time since last treatment, months

 Median 15

 Range 8.0–34

FLIPI risk category

 Low 9 23

 Intermediate 15 38

 High 16 40
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who underwent allogeneic-HSCT was excluded. Only one 
patient died of disease progression with clinical decision of 
histological transformation during the follow-up period.

Safety

Forty-seven patients (90 %) received four cycles of treatment. 
Of the total 202 patient cycles administered, cycles could not 

be started as per scheduled in 35 (17 %); however, in 97 % of 
cycles the delay was less than 14 days. The mean relative dose 
intensity for bendamustine was 93 %. Bedamustine was dis-
continued before completing four cycles in five cases because 
of hematological adverse events (n =  3), non-hematological 
adverse event (n = 1), and disease progression (n = 1).

The most frequently observed toxicities were mild nau-
sea (48 %) and reversible myelosuppression (81 %); grade 
3 or 4 neutropenia was observed in 21 cases (40 %), includ-
ing eight (15  %) grade 4 toxicity (Table  3). Prophylactic 
anti-emetics were administered in almost all cases (98 %). 
G-CSF was administered in 20 cases (38  %). The rest of 
grade 3/4 toxicities were anemia (2  %), ileus/enteritis 
(2  %), renal (2  %) and hepatic (2  %) toxicity, hypona-
toremia (2 %), nausea (2 %), rash (2 %) and venous throm-
bosis (2 %). There were no grade 5 toxicities (Tables 3, 4).

One patient with FL developed grade 4 neutropenia in the 
second cycle and did not receive further BR cycle because of 
insufficient recovery from the toxicity within 42 days after 
the day of commencing the third cycle. This patient achieved 
CR and it was maintained during 9.5 months of follow-up. 
One patient with FL developed grade 3 ileus/enteritis dur-
ing the first and second cycles of BR, and its toxicity did not 
recover in 42  days after starting the second cycle, and the 
BR was discontinued. In this patient, BR was restarted after 
remaining progression-free for 13.5  months. One patient 
developed grade 3 renal damage during the first cycle. It 
recovered within 42 days, and the second cycle was started 
with reduced dose of bendamustine of 60  mg/m2, and the 
patient could complete four cycles without recurrence of the 
toxicity. This patient achieved PR and remains disease-free 
during 13-month observation. One patient developed grade 3 

Table 2   Treatment best 
response in all patients by 
pathologic subtype

MALT mucosa-associated 
lymphoid tissue, ORR overall 
response rate, CR complete 
response, CRu complete 
response unconfirmed, PR 
partial response, SD stable 
disease, PD progressive disease

Entity No. of patients ORR (%) CR (%) CRu (%) PR (%) SD (%) PD (%)

All 52 94 21 (40) 16 (31) 12 (23) 3 (6) 0

Pathologic subtype

 Follicular 40 95 18 (45) 14 (35) 6 (15) 2 (5) 0

 MALT 7 100 3 (43) 1 (14) 3 (43) 0 0

 Mantle cell 3 100 0 1 (33) 2 (67) 0 0

 Lympho-plasmacytic 1 100 0 0 1 (100) 0 0

 Indolent B-cell, unclassified 1 0 0 0 0 1 (100) 0

Fig. 2   Kaplan–Meier curves of progression-free survival (PFS) in 
patients with indolent B-NHLs excluding one patient who underwent 
allogeneic-HSCT as subsequent treatment (n = 48) (thick line) and in 
those for follicular lymphoma excluding the one (n = 39) (thin line). 
B-NHLs B-cell non-Hodgkin lymphomas, HSCT hematopoietic stem-
cell transplantation

Table 3   Hematologic toxicity, 
by grade (n = 52)

As graded by Common 
Terminology Criteria for 
Adverse Events, version 4.0. 
Events occurring in all the 
patients

1 2 3 4 All grades Grade3/4

n (%) n (%)

Leukopenia 4 16 20 2 42 (81) 22 (42)

Neutropenia 5 10 13 8 36 (69) 21 (40)

Thrombocytopenia 18 3 0 0 21 (40) 0

Anemia 11 4 1 0 16 (31) 1 (2)
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hepatic enzyme elevations in the second cycle and the toxic-
ity grade decreased to grade 2, but the toxicity recurred after 
the third cycle and did not recover from grade 3. This case 
achieved CR which was maintained for 16.5 months during 
observation. One patient developed hyponatremia but could 
continue its cycles without any delay from the protocol with-
out exacerbation of hyponatremia. One patient developed 
rash in the third cycle. It did not recover within 42 days and 
required the systemic administration of steroid. As the treat-
ment for rash may have affected the efficacy evaluation of 
BR, this case was taken off from the study treatment. This 
case achieved PR and there was no progression during 
4-month observation. One patient with FL developed venous 
thrombosis in her right leg during the second cycle which 
seemed to cause by lymphoma mass in its right iliac area. 
Anticoagulation was started and the toxicity recovered to 
grade 2 within 42 days and the case received the third cycle 
with reduced dose of bendamustine of 60 mg/m2. The patient 
completed 4 cycles of BR and received allogeneic-HSCT 
7 months after remaining in PR.

Infection requiring hospitalization was observed in one 
patient (2  %). Trimethoprim–sulfamethoxazole or penta-
midine for the prevention of pneumocystis pneumonia was 
given in 80  % of patients and acyclovir for the prophy-
laxis of herpes infection was given in 30 % of patients. No 
patients developed pneumocystis pneumonia and only one 
patient (2 %) developed herpes infection. No second malig-
nancies were observed during the observation period.

Discussion

This is a non-GCP-based multi-institutional phase II study. 
Our study enrolled relapsed or refractory cases who had 
been administered one or two rituximab-containing regi-
mens as prior treatment. We decided prior rituximab to 
be essential for accordance with practice in current treat-
ment for indolent B-NHL and MCL patients in Japan. In 
the setting of relapsed or refractory B-NHLs and MCL, 
potentially advanced diseases, standard treatment regimen 

Table 4   Non-hematologic 
toxicity, by grade (n = 52)

As graded by Common 
Terminology Criteria for 
Adverse Events, version 4.0. 
Events occurring in all the 
patients

Grade, n All grades Grade 3/4

1 2 3 4 n (%) n (%)

Nausea 17 9 1 0 26 (52) 1 (2)

Vascular pain 15 2 0 0 17 (33) 0

Anorexia 10 6 0 0 16 (31) 0

Constipation 10 2 0 0 12 (23) 0

Rash 6 5 1 0 12 (23) 1 (2)

Fever 9 2 0 0 11 (21) 0

AST increased 8 1 0 0 9 (17) 0

Vomiting 6 2 0 0 8 (15) 0

ALT increased 5 0 1 0 6 (12) 1 (2)

Cr increased 4 0 1 0 5 (10) 1 (2)

ALP increased 5 0 0 0 5 (10) 0

Blood bilirubin increased 2 2 0 0 4 (8) 0

Diarrhea 4 0 0 0 4 (8) 0

Phlebitis 3 1 0 0 4 (8) 0

Dysgeusia 4 0 0 0 4 (8) 0

Numbness 0 2 0 0 2 (4) 0

Hypokalemia 0 2 0 0 2 (4) 0

Headache 1 0 0 0 1 (2) 0

Hypoxia 0 1 0 0 1 (2) 0

Tremor 0 1 0 0 1 (2) 0

Ileus 0 0 1 0 1 (2) 1 (2)

Weight loss 1 0 0 0 1 (2) 0

Hyponatremia 0 0 1 0 1 (2) 1 (2)

Infection 3 1 1 0 5 (10) 1 (2)

 Upper airway infection 3 0 0 0 3 (6) 0

 Varicella/herpes zoster 0 1 0 0 1 (2) 0

Enteritis 0 0 1 0 1 (2) 1 (2)
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has not been established yet. In our study, thirteen patients 
(25 %) of Stage I/II localized disease were selected for sys-
temic treatment of BR under investigator’s decision.

Robinson et  al. reported the efficacy and safety of BR 
regimen for relapsed indolent B-NHLs and MCL [9]. 
Their study was designed to evaluate the best ORR and 
toxicities during up to 6 cycles of BR. Their treatment 
also included two more additional doses of rituximab 
both in pre- and post-BR. Patient characteristics; FLIPI 
score of FL patients, and number of prior regimens were 
basically similar to those of our study. However, there are 
some differences between two studies in addition to the 
difference in the treatment schedule. In Robinson’s study 
44 % of patients were rituximab-naïve and did not include 
chemo-resistant patients. Histologic subtype of lymphoma 
included 15 % of small lymphocytic lymphoma and more 
MCL than our study probably reflecting racial differences. 
Our study included only 3 patients with MCL so that we 
could not evaluate the efficacy of BR in patients with MCL.

Reported ORR in Robinson’s study of 93 % is compa-
rable to 94 % in our study, and CRR seemed to be slightly 
better in our study (73 vs 54 %) in indolent B-NHLs. This 
may be explained by the difference in the proportion of his-
tologic subtype which likely achieves CR or CRu such as 
FL or MALT. The male/female ratio of patients may also 
affect the outcome as recent studies suggested that female 
had better outcomes when treated with rituximab than 
male [18, 19]. However, better CR rate did not seemed to 
be related to longer PFS, that is, median PFS in indolent 
B-NHLs was 17.95  months in our study, and the median 
PFS reported by Robinson et al. was 22.92 months (includ-
ing MCL due to absence of specific data of PFS for MCL). 
PFS curve was roughly the same. Five months difference 
of median PFS between two studies appears to be more 
affected with median number of cycles of BR, 4 vs 6, than 
with male/female ratio. However, we cannot exclude that 
patients with MCL possessed prolonged PFS.

In our study, forty-seven patients (90 %) received sched-
uled cycles of treatment and the mean relative dose inten-
sity for bendamustine was 93  %. Only one patient could 
not complete four cycles of BR because of hematologi-
cal toxicity. The incidence of grade 3/4 neutropenia was 
observed in our study was almost the same as observed in 
Robinson’s study (40 vs 37  %). However, febrile neutro-
penia was not observed in our study and the differences 
might be explained by the positive prophylactic use of 
G-CSF. G-CSF was used in 38 % of patients in our study, 
but only 12  % in their study. Prior treatments including 
purine-analog (13 % in our study vs. 23 % in their study) 
may have also affected sustained severe neutropenia lead-
ing to febrile neutropenia. Frequency of severe infec-
tion was also low in our study, but Robinson reported six 
grade 3/4 infections (10 %). Frequent use of prophylactic 

trimethoprim–sulfamethoxazole and acyclovir together 
with G-CSF mentioned above in our study may contribute 
to infection rate of 2 % with grade 3/4 and 10 % with all 
grades. In addition, fewer cycle of BR suppressed immune 
function less than six cycles of BR, and may also explain 
the low infection rate. Although the comparison of different 
study population and the shorter follow-up limits to draw 
any firm conclusions, these results suggest that four cycles 
of BR are less toxic in patients with indolent B-NHLs and 
MCL, however, might be less effective in PFS than 6 cycles 
of BR in patients with indolent B-NHLs who had received 
a few prior treatments and had comorbid less than moder-
ate severity. To clarify this, a randomized study comparing 
4 cycles to 6 cycles of BR is warranted.

Although the efficacy and safety of bendamustine has 
not been fully evaluated in Japanese patients with indolent 
B-NHLs and MCL, Ohmachi et  al. reported their experi-
ence with bendamustine monotherapy at a dose of 120 mg/
m2 in the same population [7]. Their study evaluated best 
ORR and toxicities for up to 6 cycles of bendamustine 
monotherapy. Patient characteristics were similar to ours; 
however, their study included more refractory cases and 
more MCL and less MALT compared with our study.

The ORR and CRR are slightly better in our study than 
Ohmachi’s (ORR; 94 vs 90 %, CRR; 73 vs 66 %, respec-
tively) in patients with indolent B-NHLs. This comparable 
CRR may be explained by sufficient dose of 90 mg/m2 of 
bendamustine with addition of rituximab in Japanese popu-
lation. In subgroup analysis, they showed inferior response 
rate in the group received less than three cycles of benda-
mustine (71 % of ORR and 41 % of CRR), whose planned 
dose intensity of bendamustine fell behind ours (45  mg/
m2/week). This suggests that at least 4 cycles of 90  mg/
m2 of bendamustine plus rituximab are required for obtain-
ing optimal response rate. Estimated PFS rate at 1  year 
was 79 % (95 % CI 61–89 %) in ours and 70 % in theirs. 
However, our median PFS was 17.95 months after median 
follow-up time of 14  months, and theirs had not reached 
after the comparable median follow-up of 13 months. Bet-
ter CRR does not seem to be related to the maintained PFS. 
Considering the fact that estimated calculated median treat-
ment duration is similar, 112 weeks in ours and 105 weeks 
in theirs, those results may show deeper response in 
120  mg/m2 of bendamustine monotherapy by six cycles 
than 90  mg/m2 bendamustine with rituximab for four 
cycles.

However, 120  mg/m2 of bendamustine monother-
apy would be more toxic than 90  mg/m2 bendamustine 
plus rituximab for indolent B-NHLs and MCL Japanese 
patients. Although the use of G-CSF seems comparable 
between two studies (G-CSF was used in 31 % in our study 
and 39  % in theirs), grade 3/4 neutropenia was observed 
in 72 % patients including 48 % grade 4 neutropenia. The 
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incidence was much higher than those in our study. Febrile 
neutropenia was not observed in our study, but one in 
theirs. Grade 3/4 thrombocytopenia was not detected in our 
study but 16 % in theirs. Non-hematological toxicities were 
also more frequent in their study. Higher incidence of tox-
icities associated with their study compromised the inten-
sity of monotherapy.

Median completed number of treatment cycles of their 
study was five, and 13 patients (22 %) needed dose reduc-
tion of bendamustine. The rate of dose reduction was twice 
as much as observed in our study (11 %). The mean relative 
dose intensity for bendamustine was 93 % in ours and 88 % 
in theirs. Forty-seven patients (90 %) achieved four cycles 
of BR in our study, however, 19 patients (28 %) required 
the early discontinuation of treatment because of adverse 
events mainly myelosuppression in Ohmachi’s. In con-
trast, the study treatment was discontinued in only 8 % of 
patients before completing four cycles from adverse events 
in our study.

Based upon the above comparison between our study 
and two other studies on the treatment of relapsed and/or 
refractory indolent B-NHLs and MCL with bendamustine, 
optimal use of bendamustine in this setting may be con-
cluded as follows: In case achieving good response with 
significant toxicity after initial four cycles of BR, addi-
tional BR treatment cycles could not be recommended, 
and retreatment [20] strategy will be recommended at the 
time of disease recurrence or progression. In contrast, addi-
tional cycles of BR will be warranted for obtaining deeper 
response in cases with good response and less toxicity after 
four cycles of BR. We currently perform clinical study to 
assess the efficacy and toxicity of retreatment strategy in 
Japanese patients with indolent B-NHLs and MCL.

In conclusion, BR is safe treatment in Japanese patients 
with relapsed or refractory indolent B-NHLs and MCL 
and effective for those with relapsed or refractory indo-
lent B-NHLs who had no more than two prior treatments 
containing rituximab and no moderate or severe comorbid-
ity. Longer follow up of this cohort is clearly warranted 
to clarify the late toxicities of this treatment, especially 
late infectious complication and occurrence of secondary 
malignancies.
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