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Abstract
This multicenter phase II study (UMIN000008145) aims to investigate the efficacy and safety of six cycles of combination 
therapy (RBD) comprising rituximab, bendamustine, and dexamethasone (DEX) for relapsed or refractory (RR) indolent 
B-cell non-Hodgkin lymphoma (B-NHL) and mantle cell lymphoma (MCL). Although the initial study protocol comprised 
20 mg/body DEX on days 1 and 2, and 10 mg/body on days 3–5 [high-dose (HD-) DEX group], the dose of DEX was later 
decreased to 8 mg/body on days 1 and 2 [low-dose (LD-) DEX group] due to frequent cytomegalovirus (CMV) antigenemia 
and recurrent retinitis. We enrolled 33 patients, and LD-DEX and HD-DEX were administered in 15 and 18 patients, respec-
tively. The overall response and the 3-year progression-free survival rates were 88% and 75.5%, respectively. The leading 
adverse event was myelosuppression. Incidence of grade 3–4 leukocytopenia, neutropenia, and lymphocytopenia was 55%, 
67%, and 91%, respectively. The most frequent nonhematological adverse events were CMV antigenemia and rash (33% and 
30%, respectively). Incidence of CMV antigenemia over 10/100,000 white blood cells was significantly lower with LD-DEX 
than that with HD-DEX (P = 0.0127). In conclusion, RBD showed significant effectiveness for RR indolent B-NHL and MCL.
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Introduction

Bendamustine structurally comprises a mechlorethamine 
group and a benzimidazole ring, which confer pharmaco-
logical properties of both alkylators and purine analogs, and 
has demonstrated clinical efficacy in patients with B-cell 
non-Hodgkin lymphoma (B-NHL). Single-agent bendamus-
tine has demonstrated efficacy and tolerability in a phase II 
study in Japan, which enrolled 58 patients with relapsed or 
refractory (RR) indolent B-NHL and 11 with mantle cell 
lymphoma (MCL) [1]. Bendamustine exhibited an overall 
response rate (ORR) of 91% with a complete response rate 
(CRR) of 67% by the International Workshop Response Cri-
teria (IWRC) [2] and an ORR of 93% with a CRR of 57% 
by the revised response criteria [3]. The estimated 1-year 
progression-free survival (PFS) rates were 70% and 90% 
among indolent B-NHL and MCL patients, respectively.

Previously, various chemotherapies combined with an 
anti-CD20 monoclonal antibody, rituximab, have exhibited 
efficacy advantage and safety in B-NHL. Reportedly, the 
combination of rituximab (375 mg/m2) and bendamustine 
(90 mg/m2, 2 consecutive days) (RB) is effective and well 
tolerated in the treatment of RR indolent B-NHL and MCL 
as phase II [4, 5] and phase III studies [6]. In Japan, Mat-
sumoto et al. conducted a phase II study of RB in patients 
with RR indolent B-NHL and MCL [7].

Typically, bendamustine is well tolerated. The most clini-
cally significant toxicity is myelosuppression [1]. Gastrointes-
tinal (GI) events, including nausea and vomiting, and rash are 
also commonly reported as its nonhematological toxicities. 
For bendamustine-induced emesis, dexamethasone (DEX; 
20 mg, 3 days followed by 10 mg for 2 days) was adminis-
tered in phase I [8] and phase II studies [9] in patients with 
RR aggressive B-NHL in Japan. The 2010 clinical practice 
guideline for antiemesis by the Japanese Society of Clinical 
Oncology (JSCO) [10] recommends the use of 5-hydroxy-
tryptamine and administration of DEX (8 mg) before ben-
damustine. In addition, the use of DEX may be promising in 
terms of antitumor effects and prophylaxis of rash.

Hence, we conducted a multicenter phase II study to 
ascertain the safety and efficacy of the combination chem-
otherapy composed of rituximab, bendamustine, and DEX 
(RBD) in patients with RR indolent B-NHL and MCL.

Patients and methods

Study design and endpoints

This multicenter, single-arm phase II study was conducted 
at the centers of the Kyoto Clinical Hematology Study 
Group (KOTOSG). While the primary endpoint was the 

ORR in all eligible patients, secondary endpoints were 
the CRR, PFS, safety, and the completion rates of the first 
three cycles and all six cycles of chemotherapy.

Safety and response assessments

We evaluated patients’ responses in accordance with the 
IWRC [2]. While the CRR was defined as the frequency of 
patients exhibiting complete response (CR) plus CR uncon-
firmed (CRu), the ORR was defined as the frequency of 
patients reporting CR, CRu, and partial response (PR). Esti-
mates of PFS and OS distributions were evaluated using the 
Kaplan–Meier method, and times to distributions were com-
pared using the log-rank test. We recorded adverse events 
in accordance with the National Cancer Institute Common 
Terminology Criteria for Adverse Events (CTCAE, version 
4.0) to evaluate safety.

Patient eligibility

Eligible patients had immunohistochemically and/or flowcy-
tometrically CD20-positive indolent B-NHL. In this study, 
the histopathology of the lymphoma was consistent with fol-
licular lymphoma (FL; grades 1, 2, and 3a), extranodal/nodal/
splenic marginal zone lymphoma, small lymphocytic lym-
phoma, lymphoplasmacytic lymphoma, and MCL, according 
to the World Health Organization Classification of Neoplastic 
Diseases of the Lymphoid Tissues [11]. All patients were 
required to have RR disease after, at least, one prior therapy. 
Prior rituximab was permitted. When counting the number of 
previous chemotherapy regimens, maintenance therapy with 
rituximab was included in the previous chemotherapy. Addi-
tional inclusion criteria were between 20 and 79 years of age, 
at least, one measurable lesion > 1.5 cm in the largest diam-
eter, Eastern Cooperative Oncology Group (ECOG) perfor-
mance status < 2, an absolute neutrophil count ≥ 1.5 × 109/L, 
platelet count ≥ 80 × 109/L, aspartate transaminase (AST)/
alanine transaminase (ALT) < 2.5 times the institutional 
upper limit of normal, total bilirubin ≤ 2.0 mg/dL, creati-
nine ≤ 2.0 mg/dL, no clinically significant electrocardiogram 
abnormalities, and room-air blood oxygen saturation ≥ 95%.

The exclusion criteria comprised pregnant or nursing 
women, active secondary malignancies, seropositivity 
for hepatitis B virus surface antigen or hepatitis C virus 
antibody, human immunodeficiency virus infection, and 
the history of treatment with bendamustine or stem cell 
transplantation.

This study was conducted in accordance with the Decla-
ration of Helsinki and approved by the Institutional Review 
Board of each participating institution. The study was reg-
istered at UMIN000008145. We obtained written informed 
consent from each patient at the time of study entry.
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Treatment

While 375  mg/m2 rituximab was administered intrave-
nously on day 1, 90 mg/m2 bendamustine was administered 
intravenously on days 1 and 2. Twenty mg/body DEX were 
administered on days 1 and 2, and 10 mg/body on days 3–5 
intravenously or orally as described in previous phase I [8] 
and phase II studies [9]. The treatment was provided every 
28 days for up to six treatment cycles. Before the commence-
ment of the second and subsequent cycles, the absolute neu-
trophil count ≥ 1000/μL, platelet counts ≥ 75,000/μL, and 
the absence of grade ≥ 3 toxicities were required. Treat-
ment cycles could be delayed for a maximum of 3 weeks. 
If a longer delay was required, patients discontinued their 
participation. Dose reductions of bendamustine to 60 mg/
m2 were executed at the discretion of the attending physi-
cian in patients who developed grade 4 thrombocytopenia, 
grade ≥ 3 neutropenia lasting for ≥ 1 week, or other grade 
3 or 4 nonhematological toxicities. The recurrence of tox-
icity at 60 mg/m2 led to the treatment discontinuation. No 
dose escalation of bendamustine was allowed after a dose 
reduction. The dose reduction for rituximab was not allowed. 
Antiemetic prophylaxis with granisetron and opportunistic 
infection prophylaxis with trimethoprim–sulfamethoxazole 
and acyclovir were recommended. Monitoring of cytomeg-
alovirus (CMV) antigenemia (C7-HRP) of each cycle was 
recommended. The trigger value to start preemptive ther-
apy recommended in the protocol was CMV antigenemia 
> 10/100,000 white blood cells (WBCs). The use of granulo-
cyte colony-stimulating factor for neutropenia was allowed. 
The prophylaxis for tumor lysis syndrome was recommended 
in patients with high tumor burden. Rituximab maintenance 
therapy following RBD was allowed.

Results

Patients’ characteristics

While 37 patients of seven institutions of KOTOSG applied 
to this study between July 2011 and December 2014, we 
enrolled 33 patients. Four patients were ineligible for inclu-
sion, because 2 had been treated with bendamustine previ-
ously, one was diagnosed as FL grade 3b, and the other was 
> 80 years. Table 1 summarizes the major characteristics of 
33 eligible patients at the time of enrollment.

Dose of DEX and bendamustine and the completion 
rate of the treatment

The study protocol comprised 20 mg/body DEX on days 1 
and 2, and 10 mg/body on days 3–5 [high-dose (HD-) DEX 
group]. However, the protocol was amended in December 

2012, because CMV infection and antigenemia recurrently 
occurred, as described in the “Safety” section. The dose of 
DEX was changed to 8 mg/body intravenously or orally on 
days 1 and 2 [low-dose (LD-) DEX group] in accordance 
with the 2010 JSCO clinical practice guideline for antiemesis 
[10]. While 15 patients were treated by RBD with HD-DEX, 
18 were treated by RBD with LD-DEX. The dose reduction 
of bendamustine was performed in 1 patient at the fourth 
cycle of chemotherapy because of lasting grade 3 neutrope-
nia. The completion rates of the first three cycles and all six 
cycles were 94% (31/33) and 61% (20/33), respectively; 87% 
(13/15) and 47% (7/15) in the HD-DEX group, and 100% 
(18/18) and 72% (13/18) in the LD-DEX group, respectively. 
Reasons for the treatment discontinuation were diagnosis 
and complication of other malignancies (e.g., gastric cancer, 
myelodysplastic syndrome, and desmoid tumor) after the 
treatment initiation (n = 4), prolongation of neutropenia and 
thrombocytopenia (n = 3), CMV retinitis (n = 2), discretion 
of the attending physicians (n = 2), patients’ request (n = 2), 
reactivation of hepatitis B (n = 1), and interstitial pneumonia 
(n = 1), redundantly. Two patients with FL were treated with 
rituximab maintenance therapy following RBD.

Efficacy

In this study, all 33 eligible patients were evaluable for 
response (Table 2). The ORR across all histological types 
was 88% (29/33) with 58% (19/33) attaining CR/CRu and 
30% (10/33) attaining PR. SD and PD were 6% (2/33) for 
each. We observed no significant difference in the ORR 
between the HD-DEX and LD-DEX groups (12/15 vs. 
17/18, P = 0.2335, Fisher’s exact test).

A median follow-up time for all patients was 37 months. 
At the time of the database cut-off, the median PFS and 
OS were not reached. The 3-year PFS and OS rates were 
75.5 ± 8.1% (standard error, SE) and 85.5 ± 6.8%, respec-
tively (Fig. 1a, b). Table 3 presents factors affecting the PFS 
and OS which were assessed by the univariate analysis. The 
FL International Prognostic Index (FLIPI) 2 at the time of 
enrollment [12] in patients with FL significantly associated 
with the PFS (P = 0.005, log-rank test; Fig. 1c). The num-
ber of RBD cycles and the dose of DEX correlated with 
the OS. The OS of the group treated with five or six cycles 
was significantly prolonged than that treated with four or 
fewer cycles (P = 0.033, log-rank test; Fig. 1d) and the OS 
of the group treated with LD-DEX was significantly pro-
longed than that treated with HD-DEX (P = 0.020, log-rank 
test). Patients’ characteristics listed in Table 1 were similar 
between the group treated with five or six cycles and that 
treated with four or fewer cycles by the Fisher’s exact test. 
Moreover, both the ORR and CRR were similar between 
these two groups (21/24 vs. 8/9, P = 0.7048 and 15/24 vs. 
4/9, P = 0.2934, respectively, Fisher’s exact test). The other 
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Table 1  Patients’ characteristics

a At the time of enrollment

All eligible 
patients

High-dose dexametha-
sone group

Low-dose dexameth-
asone group

Number of patients 33 15 18
 Male 16 9 7
 Female 17 6 11

Median (range) age (years) 63 (50–78) 69 (59–78) 62 (50–76)
Histopathology
 Follicular lymphoma 26 10 16
  Grade 1 9 3 6
  Grade 2 10 4 6
  Grade 3a 4 1 3
  Unknown 3 2 1

 MALT lymphoma 3 2 1
 Lymphoplasmacytic lymphoma 1 0 1
 Mantle cell lymphoma 3 3 0

Ann Arbor clinical  stagea

 I 2 0 2
 II 7 3 4
 III 7 3 4
 IV 17 9 8

B  symptomsa 2 2 0
Bulky disease (> 5 cm)a 10 2 8
Bone marrow  involvementa

 Present 11 6 5
 Absent 21 9 12
 Unknown 1 0 1

FLIPIa

 Low 11 3 8
 Intermediate 6 1 5
 High 9 6 3

FLIPI2a

 Low 2 1 1
 Intermediate 15 5 10
 High 5 2 3
 Unknown 4 2 2

Prior therapy
 Radiotherapy 2 2 0
 Chemotherapy 33 15 18
 Number of prior chemotherapy regimens
  1 18 9 9
  2 or 3 11 4 7
  4–6 4 2 2

 Response of the last therapy
  CR/CRu 19 8 11
  PR 7 3 4
  SD 2 1 1
  PD 5 3 2

 Interval from the last therapy
  < 1 year 10 6 4
  1–2 year(s) 7 3 4
  > 2 years 16 6 10
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clinical factors listed in Table 1 were not significantly asso-
ciated with the PFS and OS. 

Safety

We evaluated safety in all 33 eligible patients. Table 4 pre-
sents hematological and nonhematological toxicity.

In this study, the leading toxicity was myelosuppression. 
The incidence of all grades of leukocytopenia, anemia, and 
thrombocytopenia was 94% (31/33), 64% (21/33), and 76% 
(25/33), respectively. Severe leukocytopenia, neutrope-
nia, and lymphocytopenia were frequently observed. The 
incidence of grade 3–4 leukocytopenia, neutropenia, and 

Table 2  Therapeutic response

CR/CRu PR SD PD

All eligible patients 19 (58%) 10 (30) 2 (6) 2 (6)
 Histopathology
  Follicular lymphoma 15 (58) 8 (31) 2 (8) 1 (4)
  MALT lymphoma 3 (100) 0 0 0
  Lymphoplasmacytic lymphoma 0 1 (100) 0 0
  Mantle cell lymphoma 1 (33) 1 (33) 0 1 (33)

 Dose of dexamethasone
  High-dose group 7 (47) 5 (33) 1 (7) 2 (13)
  Low-dose group 12 (67) 5 (28) 1 (6) 0 (0)

Fig. 1  Survival curves by the Kaplan–Meier method. a Progression-
free survival (PFS) and b overall survival (OS) curves for all eligible 
patients (n = 33); c PFS curves for patients with follicular lymphoma 
(FL) (n = 22) categorized according to the FL International Prog-
nostic Index 2 at the time of enrollment. Solid line, dotted line, and 
dashed line indicate low- (n = 2), intermediate- (n = 15), and high-risk 

patients (n = 5), respectively (P = 0.005, log-rank test); d OS curves 
for all eligible patients (n = 33) categorized the number of treatment 
cycles of chemotherapy. Solid line, patients treated with five or six 
cycles (n = 24); dotted line, patients treated with four or less cycles 
(n = 9) (P = 0.033, log-rank test)
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Table 3  The P value from a 
log-rank test of the progression-
free survival (PFS) and 
overall survival (OS) curves 
constructed by the Kaplan–
Meier method

PFS OS

Sex (male vs. female) 0.577 0.774
Ann Arbor clinical stage at restaging (I vs. II vs. III vs. IV) 0.560 0.257
Bulky disease (> 5 cm) 0.746 0.223
Bone marrow involvement 0.274 0.651
FLIPI (low vs. intermediate vs. high risk) 0.104 0.726
FLIPI2 (low vs. intermediate vs. high risk) 0.005 0.610
Number of prior chemotherapy regimens (1 vs. 2–6 regimens) 0.164 0.282
Interval from last therapy (< 1 year vs. > 1 year) 0.721 0.914
Number of cycles (< 4 cycles vs. 5 or 6 cycles) 0.197 0.033
Dose of dexamethasone (high-dose group vs. low-dose group) 0.633 0.020

Table 4  Hematological and 
nonhematological toxicities by 
grade

The other toxicities (n = 1); skin infection (grade (G) 3), eosinophilia (G2), sinusitis (G2), mucositis oral 
(G2), gastric ulcer (G2), bladder infection (G2), peripheral sensory neuropathy (G2), pruritus (G2), herpes 
zoster (G2), acute kidney injury (G1), vertigo (G1), dysgeusia (G1), labial herpes (G1), and hepatitis B 
virus reactivation

All grades [n (%)] Grade (n)

1 2 3 4

Hematologic toxicity
 White blood cell decreased 31 (94) 3 10 11 7
 Neutrophil count decreased 28 (85) 0 6 13 9
 Lymphocyte count decreased 32 (97) 0 2 15 15
 Anemia 21 (64) 10 10 1 0
 Platelet count decreased 25 (76) 19 3 2 1

Non-hematologic toxicity (n ≥ 2)
 Rash 11 (33) 6 1 4 0
 Cytomegalovirus antigenemia 10 (30)
  Cytomegalovirus retinitis 2 (6) 0 2 0 0

 Nausea 10 (30) 8 2 0 0
 Local vasculitis/phlebitis 8 (24) 5 3 0 0
 Constipation 8 (23) 7 1 0 0
 Anorexia 7 (21) 6 0 1 0
 Hepatobiliary disorders 7 (21)
  Alanine/aspartate aminotransferase increased 5 (15) 5 0 0 0
  Alkaline phosphatase increased 1 (3) 1 0 0 0

 Fever 5 (15) 4 0 1 0
 Hyperglycemia/glucose intolerance 3 (9) 0 1 2 0
 Pneumonitis 3 (9)
  Interstitial pneumonia 2 (6) 0 1 1 0
  Pneumococcal pneumonia 1 (3) 0 0 1 0

 Upper respiratory infection 3 (9) 0 2 1 0
 Fatigue 3 (9) 3 0 0 0
 Febrile neutropenia 2 (6) 0 0 2 0
 Serum amylase increased 2 (6) 0 0 2 0
 Pharyngitis 2 (6) 0 1 1 0
 Vomiting 2 (6) 1 1 0 0
 Gingival pain/periodontal disease 2 (6) 1 1 0 0
 Diarrhea 2 (6) 1 1 0 0
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lymphocytopenia was 55% (18/33), 67% (22/33), and 91% 
(30/33), respectively. The incidence of grade 3–4 anemia 
and thrombocytopenia was less frequent [3% (1/33), and 9% 
(3/33), respectively]. Although neutropenia and thrombo-
cytopenia of most patients were reversible, the treatment of 
3 patients was discontinued because of the delay of treat-
ment over 3 weeks for the prolongation of neutropenia and 
thrombocytopenia.

One of the most frequent nonhematological toxicities was 
CMV antigenemia. The regular monitoring of CMV antigen-
emia was performed in 14 patients of the HD-DEX group 
and in 13 patients of LD-DEX group. Ten patients developed 
CMV antigenemia > 1/100,000 WBCs, 6 patients (40%) in 
the HD-DEX group, and 4 patients (22%) in the LD-DEX 
group. Overall, 5 patients treated with HD-DEX developed 
CMV antigenemia > 10/100,000 WBCs, of whom 2 devel-
oped grade 2 retinitis after 3 and 5 cycles of the treatment. 
Of these patients, three were treated with valganciclovir 
and two were treated with ganciclovir and immunoglobulin 
preparation. The protocol treatment of the 2 patients with 
retinitis was discontinued at the discretion of the attending 
physician. Because of these recurrent viral antigenemia and 
infection, the protocol was amended, and the dose of DEX 
was reduced as described above. No patient treated with 
LD-DEX developed CMV antigenemia > 10/100,000 WBCs 
and CMV infection. The incidence of antigenemia over this 
threshold in patients treated with LD-DEX was significantly 
lower than that in patients treated with HD-DEX (0/18 vs. 
5/15, P = 0.0127, Fisher’s exact test). In contrast, no signifi-
cant difference was observed in its incidence between the 
two groups of grade 0–3 and grade 4 lymphocytopenia (3/18 
vs. 2/15; P = 0.5905, Fisher’s exact test).

Table 4 lists other nonhematological toxicities. No patient 
developed grade 4 or 5 toxicity. The incidence of rash was 
33% (11/33), including 12% (4/33) with grade 3 toxicity. 
We observed no significant difference in the incidence of 
rash between HD-DEX and LD-DEX groups (5/15 vs. 6/18; 
P = 0.6427, Fisher’s exact test). The incidence of GI tox-
icity (nausea and vomiting) was not significantly different 
between the two groups (3/15 vs. 7/18; P = 0.2144, Fisher’s 
exact test).

Five patients died within the study observation period. 
All the patients were treated with HD-DEX. The causes of 
death of these patients were recurrence or progression of FL 
(n = 2) and MCL (n = 2), and complication of gastric cancer 
(n = 1).

Discussion

This multicenter phase II study established the efficacy 
and adverse effects of RBD for RR indolent B-NHL and 
MCL. Some previous studies have reported the effects of 

various chemotherapy regimens combined with rituximab 
for RR indolent B-NHL and MCL. Representative salvage 
chemotherapies combined with rituximab for these RR lym-
phomas were high-dose cytarabine-containing regimens 
[13], ifosfamide-containing regimens [14], purine analogs 
[15–17], and bendamustine. Reportedly, the CHASER regi-
men (rituximab, cyclophosphamide, high-dose cytarabine, 
etoposide, and DEX) produces exceptionally high ORR and 
CRR. Oki et al. reported that ORR and CRR of RR indolent 
B-NHL treated with CHASER regimen were 100% (17/17) 
and 94% (16/17), respectively [13]. Although RBD has rela-
tively equal ORR to combination chemotherapy of rituximab 
and purine analogs, including cladribine and fludarabine [15, 
16], the CRR of RBD was superior to that of the combina-
tion of rituximab and fludarabine (R-Flu) reported by Sav-
age et al. [17]. A recent phase III study of RB compared 
with R-Flu for patients with RR indolent B-NHL and MCL 
reported that the PFS, ORR, and CRR for patients treated 
with RB were superior to those for patients treated with 
R-Flu [6]. In this study, the ORR and CRR were relatively 
equal to those of previous studies of RB. Further investiga-
tion is warranted to elucidate the therapeutic effect of the 
addition of DEX to RB for the population comprising RR 
indolent B-NHL and MCL.

In this study, FLIPI2 at the time of enrollment in 
patients with FL was significantly associated with the PFS. 
Both FLIPI and FLIPI2 are prognostic indexes for patients 
with FL at diagnosis [12, 18], and have been reported 
before bendamustine became common as a treatment for 
indolent B-NHL. To date, prognostic factors in patients 
treated with RB remain unclear. On the other hand, a few 
studies have investigated prognostic factors in patients 
with RR FL. Montoto et al. reported that FLIPI was of 
prognostic significance in the RR setting [19]. Our result 
suggests that FLIPI2 might have a prognostic value in the 
RR setting or patients treated with RB(D). In addition, 
the number of cycles of RBD was significantly correlated 
with the OS. In contrast, patients’ characteristics at the 
enrollment, ORR, CRR, and PFS were statistically simi-
lar between the groups divided by the number of cycles 
of RBD. Considering these results, it remained unclear 
whether the difference in the OS could be because of the 
effect itself according to the number of treatment cycles 
or not. The dose of DEX was also significantly correlated 
with the OS. The all five patients who died within the 
study observation period were treated with HD-DEX. 
However, because the causes of death of these patients 
were lymphoma itself (n = 4) and gastric cancer (n = 1), 
which were unrelated to complications of the HD-DEX, 
this result might be only a statistical causal connection and 
might not necessarily show an actual causal connection.

The leading adverse event of this study was myelo-
suppression. The incidence rates of neutropenia and 



84 Y. Matsumoto et al.

1 3

thrombocytopenia following RBD were lower than those 
following high-dose cytarabine-containing regimens, includ-
ing CHASER [13]. In this study, consistent with the previ-
ous reports of bendamustine therapy [1, 20], while severe 
lymphocytopenia was frequent, and thrombocytopenia and 
anemia were less frequent.

The most frequent nonhematological adverse events were 
CMV antigenemia and rash in this study. Ohmachi et al. con-
ducted a phase II study of RB for RR diffuse large B-cell 
lymphoma (DLBCL) in Japan, in which 20 mg DEX was 
administered intravenously on days 1–3 and 10 mg orally 
on days 4 and 5 for the antiemetic prophylaxis [9]. While 
the incidence of CMV infection was 0–1.5% in the previous 
studies of RB, it was 10.2% in their study. They discussed 
that HD-DEX might be accountable for the high incidence 
of CMV infection. This study revealed that 5 patients with 
CMV antigenemia > 10/100,000 WBCs, of whom 2 patients 
developed CMV retinitis, were all treated with HD-DEX. 
Reportedly, lymphocytopenia is characteristic of hemato-
logical toxicity of bendamustine with or without rituximab, 
and could be relevant to the development of CMV reactiva-
tion in some previous studies [20, 21]. In a phase II study for 
RR DLBCL, all patients with CMV infection were exhib-
ited grade 4 lymphocytopenia [9]. In this study, however, 
no significant difference was observed in the incidence of 
CMV antigenemia between the two groups of grade 0–3 
and grade 4 lymphocytopenia. The incidence rates of rash 
and GI toxicities were not significantly different between 
the HD- and LD-DEX groups. Based on these findings, this 
study suggests that LD-DEX (8 mg, 2 days) in accordance 
with the guideline for antiemesis could be tolerable and fea-
sible in RBD.

In conclusion, RBD was effective for RR indolent B-NHL 
and MCL. The frequent adverse events of RBD were myelo-
suppression, rash, and CMV antigenemia. Particularly, it is 
necessary to be careful to occurrence of CMV antigenemia 
and infection when DEX is added to RB.
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