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conducted a single-arm, multicenter bridging study in 
previously untreated indolent B-NHL patients with high 
tumor burden. The primary endpoint was 4-year PFS 
and was expected to be 70  % based on previous stud-
ies. Sixty-two patients, including 55 FL patients, were 
enrolled and received induction therapy with CHOP 
combined with rituximab (R-CHOP). Fifty-eight patients 
responding to R-CHOP induction received rituximab at 
375 mg/m2 every 8 weeks for 2 years as for the rituximab 

Abstract  Recent large-scale randomized clinical tri-
als in Europe and the US demonstrated that mainte-
nance therapy with rituximab significantly improved the 
progression-free survival (PFS) in indolent B-cell non-
Hodgkin lymphoma (B-NHL) patients, especially those 
with follicular lymphoma (FL). However, rituximab 
maintenance has not been approved in Japan, because 
there are no clinical data supporting the benefit of rituxi-
mab maintenance in Japanese patients. Therefore, we 
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maintenance arm in the PRIMA study. A 4-year PFS of 
69.8  % was obtained (95  % confidence interval 55.9–
80.0  %). Rituximab maintenance was well tolerated and 
common adverse events were infections, neutropenia, 
and/or leukopenia that were manageable with conven-
tional supportive care. No patients died. These data were 
compatible with the PRIMA data. R-CHOP induction fol-
lowed by rituximab is useful in Japanese patients with 
untreated indolent B-NHL having high tumor burden.

Clinical trial number UMIN000001191

Keywords  Rituximab maintenance · Non-Hodgkin 
lymphoma · Phase II clinical trial · Progression-free 
survival

Introduction

Rituximab, an anti-CD20 chimeric monoclonal antibody, 
[1] has been used as monotherapy or in combination with 
chemotherapy for advanced indolent B-cell non-Hodgkin 
lymphoma (B-NHL). However, most indolent B-NHLs are 
incurable as the disease inevitably relapses. Several large-
scale randomized clinical studies in Europe and the United 
States (US) have reported significant improvement in 
progression-free survival (PFS) with rituximab when used 
as maintenance therapy in patients with indolent B-NHL 
or follicular lymphoma (FL) who achieved responses by 
preceding induction therapy with chemotherapy alone 
or in combination with rituximab [2–7]. A prospective 
phase III study conducted by the European Organization 
for Research and Treatment of Cancer (EORTC) showed 
improved PFS in patients with recurrent/resistant FL who 
received rituximab maintenance treatment for 2 years fol-
lowing induction with rituximab in combination with 
CHOP (cyclophosphamide, doxorubicin, vincristine and 
prednisone) [2, 3]. The PRIMA (primary rituximab and 
maintenance) randomized phase III study also demon-
strated an improvement in PFS with rituximab mainte-
nance therapy in patients with previously untreated FL 
with high tumor burden, although no improvement in over-
all survival (OS) was seen in comparison with observation 
alone [8, 9].

While rituximab maintenance has already been approved 
in Europe and the US, it has been off-label in Japan 
because its efficacy and safety in Japanese patients have not 
yet been examined. Therefore, we conducted a non-rand-
omized, single-arm, multicenter phase II study to evaluate 
whether rituximab maintenance is applicable to Japanese 
patients with previously untreated indolent B-NHLs bear-
ing high tumor burden.

Materials and methods

Study design and patients

This open-label, single-arm multicenter phase II study 
between January 2009 and November 2013 was intended 
to evaluate the effectiveness of rituximab maintenance in 
Japanese indolent B-NHL with the Groupe d’Etude des 
Lymphomes Folliculaires (GELF) high tumor burden by 
comparing its efficacy and safety with those reported in the 
PRIMA study. All patients provided written informed con-
sent prior to study entry. The study was approved by each 
institutional review board and was conducted according to 
the Declaration of Helsinki, Good Clinical Practice guide-
lines, and other related regulations. The trial was registered 
at the University Hospital Medical Information Network 
(No. UMIN000001191).

Patient eligibility

Study patients were aged 20–80  years, with previously 
untreated CD20-positive indolent B-NHL diagnosed by 
biopsy performed within 4 weeks of enrollment and classi-
fied into small lymphocytic lymphoma, lymphoplasmacytic 
lymphoma, splenic marginal zone B-cell lymphoma, extra-
nodal marginal zone B-cell lymphoma of MALT type, 
nodal marginal zone B-cell lymphoma, or FL (grade 1, 2, 
or 3a), according to the WHO Classification of Tumours 
of Haematopoietic and Lymphoid Tissues [10]. Histology 
was later confirmed by a central pathology review commit-
tee consisting of three independent pathology experts. Eli-
gible patients had to have a high tumor burden meeting at 
least one of the GELF criteria [11, 12]: bulky disease (one 
lesion >7 cm); presence of B symptoms; raised serum con-
centrations of lactate dehydrogenase or β2-microglobulin; 
involvement of three or more regional lymph nodes >3 cm; 
symptomatic splenic enlargement; and compressive syn-
drome, ascites or pleural effusion.

Patients were also required to have adequate organ func-
tion (bone marrow, liver, kidney, heart, and lung), a perfor-
mance status (PS) of ≤2 on the Eastern Cooperative Oncol-
ogy Group (ECOG) scale, and a life expectancy of at least 
6 months at the time of study enrollment.

Patients with grade 3b FL or mantle cell lymphoma, 
histologically transformed from indolent B-NHL, central 
nervous system involvement, or any other active malig-
nancy were excluded from the study. Patients were also 
excluded if they had human immunodeficiency virus infec-
tion, were sero-positive for hepatitis B virus or hepatitis C 
virus infection, had any underlying infectious disease or 
medical conditions known to affect life expectancy, had a 
previous history of monoclonal antibody therapy, or had 
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allergy or sensitivity to mouse-related proteins. Nursing or 
pregnant patients were also excluded.

Treatment schedule

Patients were assessed for their baseline characteris-
tics prior to initial study treatment, including a physical 
examination, laboratory testing, and computed tomog-
raphy (CT) assessment of tumor burden. In the induction 
phase of the study, patients were treated with rituximab 
and CHOP chemotherapy as follows: six cycles of stand-
ard CHOP therapy (cyclophosphamide 750  mg/m2 i.v. on 
day 1; doxorubicin 50  mg/m2 i.v. on day 1; vincristine 
1.4 mg/m2 [capped at 2 mg] i.v. on day 1; and prednisone 
100 mg orally on days 1–5) and rituximab (375 mg/m2) on 
day 1 of each CHOP cycle, with two additional infusions 
every 3 weeks after the last R-CHOP cycle. Patients who 
achieved a partial response (PR) or better after the induc-
tion phase stepped into the maintenance phase of the study, 
where patients received 12 infusions of rituximab mono-
therapy at 375  mg/m2 i.v. once every 8  weeks, starting 
8 weeks after the last induction treatment, for 2 years. After 
completion of rituximab maintenance, patients were fol-
lowed for 18 months or until tumor progression, whichever 
was longer. Thus, the patients were studied up to 4 years 
(48 months, 192 weeks) from study entry until last obser-
vation. All patients received premedication with aceta-
minophen 400  mg and d-chlorpheniramine maleate 2  mg 
orally 30 min before each rituximab administration to mini-
mize infusion-related reactions.

Patient evaluation and study endpoints

CT was used to assess tumor responses at study entry, after 
completion of induction therapy, and every 6 months dur-
ing rituximab maintenance and during post-maintenance 
follow-up period. Tumor response was evaluated by a 
central CT review committee consisting of 3 radiologists 
according to the International Workshop NHL Response 
Criteria [13].

The primary endpoint of the study was the 4-year PFS 
rate from study entry. Secondary endpoints included the 
4-year OS rate, overall response rate [ORR; complete 
response (CR) plus partial response (PR)] and CR rate at 
the end of maintenance therapy.

Adverse events (AEs) including abnormal laboratory 
values were assessed according to the Common Terminol-
ogy Criteria for Adverse Events (CTCAE) version 3.0 from 
the Japan Clinical Oncology Group and the Japan Society 
of Clinical Oncology (JCOG/JSCO). All AEs observed 
were examined by extramural committee for severity and 
relationship to rituximab.

Statistical analysis

Based on previous studies, we expected to observe a 4-year 
PFS of 70  % with a two-sided 95  % confidence interval 
(CI) no lower than 50  % [2, 4, 8, 14–16]. A total of 50 
patients were required to achieve at least 80  % power to 
show the expected 4-year PFS with two-sided 5 % signifi-
cance in accordance with Fleming’s one-stage procedure 
(e.g., α = 0.05, 1 − β = 0.8) [17]. We assumed that up to 8 
patients (15 %) would be lost to follow-up and/or eligibility 
violation; thus, 58 patients were planned for enrollment.

All statistical analyses for efficacy were performed using 
the full analysis set (FAS, all enrolled patients). PFS and 
OS rates were estimated by the Kaplan–Meier method [18].

Baseline pretreatment factors affecting PFS were ana-
lyzed in FAS population by univariate and multivariate 
analysis using Cox proportional hazard regression model. 
The proportional hazard assumption was graphically 
checked using the log–log survival plot. The safety analysis 
population set was defined as patients who received at least 
one dose of rituximab.

SAS software version 9.2 (SAS Institute Inc., NC, USA) 
was used for all analyses. P values <0.05 were considered 
significant.

Results

Patient disposition and baseline characteristics

Figure 1 shows the patient disposition. Overall, 62 patients 
were enrolled and underwent induction therapy. Of these, 
59 patients completed the 6 cycles of R-CHOP plus 2 
additional cycles of rituximab monotherapy in the induc-
tion phase. Three patients were discharged during the 
course of induction therapy for the following reasons: one 
patient withdrew consent [this patient was later diagnosed 
as having diffuse large B-cell lymphoma (DLBCL) by cen-
tral pathology review and was treated as a protocol viola-
tion]; treatment-related toxicity (prolonged leukopenia and 
neutropenia), n =  1; and serious deep venous thrombosis 
not related to rituximab, n = 1. All 59 patients who com-
pleted the induction therapy achieved PR or better tumor 
responses and stepped into the maintenance phase, except 
one patient who was positive for antibody against hepatitis 
B virus surface antigen (anti-HBs) and discharged from the 
study. Fifty-two of the 58 patients completed the mainte-
nance phase and 6 patients discontinued the study because 
of lymphoma progression, n = 4; grade 3 AEs (back pain) 
not related to rituximab, n = 1; medical judgment because 
of ineligible pathology (diagnosed as having DLBCL by 
central pathology review), n = 1. Among 52 patients who 



703Japanese phase II study of rituximab maintenance for untreated indolent B-cell non-Hodgkin…

1 3

completed rituximab maintenance, nine patients developed 
tumor progression and 43 patients completed 18 months of 
post-maintenance follow-up.

Table 1 shows baseline characteristics of the FAS. Sixty-
one of 62 enrolled patients (98 %) fulfilled at least of one 
of the GELF high tumor burden criteria [11, 12]. Thirty-six 
patients (58  %) had bone marrow involvement. Fifty-two 
patients (84 %) had stage III or IV disease. The median age 
was 58.5  years (range 36–77  years). Baseline Follicular 
Lymphoma International Prognostic Index (FLIPI) scores 
categorized patients as low risk (zero-to-one risk factor) 
n =  21; intermediate risk (two risk factors) n =  20; and 
high risk (three-to-five risk factors) n  =  21 [19]. Three 
patients were diagnosed as having composite lymphoma 
mixed with FL grade 3a and DLBCL by central pathology 
review, but were considered to be eligible by extramural 
review because they had an indolent clinical course corre-
lated with FL, and thus, stayed in the study. Overall, 92 % 
(57/62) of patients enrolled had confirmed indolent B-NHL 
and 89 % (55/62) of patients had FL.

Efficacy endpoints

Four-year PFS and 4-year OS from the date of enrollment 
were 69.8 % (95 % CI 55.9–80.0) and 100 %, respectively 
(Fig. 2a).

Table 2 shows the response rates after induction therapy 
and maintenance therapy. The ORR was 95.2  % (59/62; 

Fig. 1   Patient disposition. MR maintenance of rituximab therapy, 
GELF Groupe d’Etude des Lymphomes Folliculaires, SAE serious 
adverse event, DLBCL diffuse large B-cell lymphoma, Anti-HBs anti-
body against hepatitis B virus surface antigen, PD progressive dis-
ease, AE adverse event

Table 1   Patient characteristics at baseline

LDH lactate dehydrogenase, ECOG Eastern Cooperative Oncology 
Group, FAS full analysis set
a  According to diagnosis by the central pathology review

FAS, n = 62, (%)

Sex

 Female 33 (53)

 Male 29 (47)

Age (years)

 Median 58.5

 Range 36–77

Performance status (ECOG)

 0 48 (77)

 1 13 (21)

 2 1 (2)

Histopathology (WHO Classification)a

 Follicular, grade 1 23 (37)

 Follicular, grade 2 25 (40)

 Follicular, grade 3a 7 (11)

 Nodal marginal zone 2 (3)

 Diffuse large + Follicular 3 (5)

 Diffuse large 2 (3)

Clinical stage (Ann Arbor)

 I 3 (5)

 II 7 (11)

 III 15 (24)

 IV 37 (60)

B-symptom

 Absent 52 (84)

 Present 10 (16)

LDH

 Normal 43 (69)

 Elevated 19 (31)

Extra-nodal involvement

 Absent 51 (81)

 Present 11 (19)

Bone marrow involvement

 Negative 26 (42)

 Positive 36 (58)

Follicular Lymphoma International Prognostic Index

 Low 21 (34)

 Intermediate 20 (32)

 High 21 (34)
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95  % CI 86.5–99.0) after induction therapy and 82.8  % 
(48/58; 95  % CI 70.6–91.4) after maintenance therapy. 
Fourteen of 21 patients who achieved PR after induction 

therapy converted to CR during maintenance therapy. Six-
teen patients experienced disease progression during the 
maintenance phase and follow-up period.

Fig. 2   Progression-free survival 
and overall survival. a PFS and 
OS. b PFS stratified by FLIPI 
score. PFS progression-free 
survival, OS overall survival, 
FLIPI Follicular Lymphoma 
International Prognostic Index, 
CI confidence interval. P = log-
rank test

Table 2   Response to therapy

Response to induction therapy and maintenance therapy was evaluated after each therapy according to the 
International Workshop Criteria for Non-Hodgkin’s Lymphoma

CI confidence interval, CR complete response, CRu complete response/unconfirmed, NE not evaluative 
because of insufficient follow-up, ORR overall response rate, PD progressive disease, PR partial response, 
SD stable disease
a  Fourteen patients converted from PR to CR

n No. of patients achieving response Response rate (95 % CI)

CR CRu PR SD PD NE %ORR %CR rate

After induction therapy

 Enrolled 62 38 0 21 1 0 2 95.2 % (86.5–99.0) 61.3 % (48.1–73.4)

After maintenance therapy

 Enrolled 58 45a 0 3 0 8 2 82.8 % (70.6–91.4) 77.6 % (64.7–87.5)
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Factors affecting PFS

Baseline pretreatment factors affecting PFS were analyzed 
by univariate and multivariate analysis. In addition to con-
ventional patient characteristics such as gender, ECOG 
PS, bone marrow involvement, extra-nodal involvement, 
and FLIPI score, we also selected the peripheral blood 
absolute lymphocyte count/absolute monocyte count ratio 
(ALC/AMC ratio) at study enrollment for analysis [20, 
21]. As shown in Table  3 and Fig.  2b, PFS was signifi-
cantly affected by FLIPI in both univariate and multivariate 
analyses, and patients in the low/intermediate-risk group 
had a significantly higher PFS rate over the 4-year period 
(80.7 %, 95 % CI 63.7–90.3) compared with the high-risk 
group (50.0 %, 95 % CI 27.1–69.2; p = 0.014; by log-rank 
test). By univariate analysis, PFS was significantly associ-
ated with ECOG PS, ALC/AMC ratio, and FLIPI score. As 
a result of the model selection by multivariate Cox propor-
tional hazards regression analyses, FLIPI high risk was an 
independent unfavorable factor, whereas ECOG PS was not 
selected as a factor because of multicollinearity with FLIPI 
score.

Immunoglobulins

Serum concentrations of immunoglobulins (IgG, IgA, 
and IgM) that decreased from baseline during the induc-
tion and maintenance phase tended to recover during the 
follow-up period. Mean serum concentrations (mg/dL) of 
IgG/IgA/IgM at baseline, post-maintenance therapy, and 
after 2 years follow-up were 1,151/176/95, 798/104/44, and 

828/133/53, respectively. No patients received supplemen-
tal immunoglobulins.

Other findings

One of 16 patients who experienced a recurrence/relapse 
had a histological transformation to high grade B-NHL 
from FL grade 3a. Peripheral blood CD19+ and CD20+ 
cells were immediately depleted after the first cycle of 
induction treatment, and depletion persisted through the 
maintenance phase. The depleted CD19+ and CD20+ 
cells remained nearly undetectable until approximately 
12 months after the end of the maintenance phase, and then 
gradually recovered. Development of human anti-CD20 
antibodies (HACA) was examined in 58 patients but was 
not detected throughout the study.

Safety analysis

Safety was assessed for all 62 patients who received at least 
one infusion of rituximab. A total of 7,018 AEs including 
laboratory value abnormalities were observed throughout 
the study (4230 events in induction phase, 2119 in main-
tenance phase, and 669 in follow-up period). Of these, 477 
were grade 3 or 4 in severity, but no grade 5 (death) events 
were reported.

Table 4 shows the AEs of grade 3 that occurred in two 
or more patients and all AEs of grade 4. Most grade 3 or 
4 AEs were hematological toxicities represented by leuko-
penia/neutropenia and were more frequently observed dur-
ing the induction phase than during the maintenance phase 

Table 3   Prognostic factors affecting PFS

ECOG PS. FLIPI Follicular Lymphoma International Prognostic Index, ALC/AMC ratio the absolute lymphocyte count/absolute monocyte count 
ratio at enrollment, ECOG Eastern Cooperative Oncology Group, CI confidence interval
a  Results of univariate hazard ratio (HR) analyzed by Cox regression model
b  Results of multivariate hazard ratio analyzed by Cox regression model

Factor Factor levels n Univariate analysis Multivariate analysis

HRa 95 % CI Pa HRb 95 % CI Pb

Sex Male 29

Female 33 1.14 0.43–3.00 0.790 0.86 0.31–2.39 0.778

ECOG performance status 0 48

1,2 14 4.35 1.67–11.33 0.003 – – –

ALC/AMC ratio <4.7 39

4.7 or more 23 0.27 0.08–0.95 0.042 0.37 0.10–1.36 0.133

Bone marrow involvement Negative 26

Positive 36 0.93 0.36–2.45 0.886 0.66 0.23–1.91 0.446

Extra-nodal involvement Absent 51

Present 11 1.62 0.53–4.97 0.400 1.81 0.55–5.93 0.329

FLIPI Low or Intermediate risk 41

High risk 21 3.14 1.20–8.26 0.020 2.91 1.01–8.40 0.049
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and follow-up period. Nine of 12 patients who developed 
grade 3 or 4 febrile neutropenia during induction treatment 
received G-CSF. Four patients with grade 3 or 4 leukope-
nia/neutropenia during maintenance or follow-up received 
G-CSF (three patients during maintenance and one patient 
during maintenance and follow-up period).

Grade 3 or 4 non-hematologic toxicities were also fre-
quently observed during the induction phase. Infections were 
the most common AEs and were observed in 52 patients 
throughout the study. Most infections were of grade 1 or 2 in 
severity, and grade 3 infections were neutropenic infection, 
cystitis, herpes simplex, pneumonia, pulmonary mycosis, 
pyelonephritis, and disseminated herpes zoster. Secondary 
malignancy, lung adenocarcinoma stage IA was found in 
one patient who received CT examination for assessment of 
lymphoma response during the follow-up period, for which 
endoscopic excision was applied and removed successfully.

Twenty-nine serious adverse events (SAEs) were 
reported in 19 patients; of these, 18 SAEs were suspected 
to be treatment-related. All treatment-related AEs and 
SAEs were recovered and remitted. One patient discontin-
ued the study because of treatment-related toxicity (pro-
longed neutropenia during induction treatment). No deaths 
were reported in this study.

Discussion

We conducted a multicenter phase II study of rituximab 
maintenance in Japanese patients with newly diagnosed 

indolent B-NHL having GELF high tumor burden, with 
reference to the PRIMA study. Our study design was simi-
lar to the PRIMA study in terms of patient eligibility and 
treatment schedule, and we expected to obtain a 4-year PFS 
of 70 % starting from study enrollment in accord with pre-
vious rituximab maintenance studies in the Europe and US 
and R-CHOP combination study in Japan [2, 4, 8, 14–16].

Sixty-two patients were enrolled and 43 patients were 
free from progression at 4-years yielding 69.8 % (95 % CI 
55.9–80.0 %) of 4-year PFS as originally expected. In the 
PRIMA study, a PFS of 74.9 % was obtained with a median 
follow-up of 36 months from initiation of rituximab main-
tenance in FL patients [8]. Considering that 88.7 % (55/62) 
of our patients had FL, the 4-year PFS we observed in our 
study is comparable to that in the PRIMA study [8]. The 
4-year PFS of 70  % in the current study is longer than 
that reported in a previous R-CHOP study without rituxi-
mab maintenance in Japan [22]. An ORR of 95.2 % with 
CR rate of 61.3 % was obtained after R-CHOP induction 
therapy. These responses are consistent with the results of a 
US study of low-grade or follicular B-NHL patients receiv-
ing R-CHOP [23] and our previous study in which an ORR 
of 94  % with CR rate of 66  % was obtained [14]. Four-
teen of 21 patients (67  %) who achieved PR after induc-
tion treatment converted to CR during maintenance in our 
study, similar to the PRIMA study in which 72/139 patients 
(52 %) converted from PR to CR [8]. Thus, our findings, 
taken together with previous studies, suggest that mainte-
nance use of rituximab after first-line remission induction 
is useful to prolong PFS in Japanese patients.

Table 4   Grade 3 or greater 
hematological and non-
hematological adverse events

Hematological toxicity was evaluated according to the Common Terminology Criteria for Adverse Events 
(CTCAE) version 3.0 by Japan Clinical Oncology Group and Japan Society of Clinical Oncology (JCOG/
JSCO)

Only grade ≥3 hematological and non-hematological adverse events observed during the induction, main-
tenance therapy and follow-up period (for 18  months after the last rituximab infusion) are listed in this 
table
a  Adverse events of grade 3 that occurred in two or more patients

Toxicity During induction therapy 
(n = 62)

During maintenance 
therapy (n = 58)

During follow-up 
period (n = 51)

Grade 3a Grade 4 Grade 3a Grade 4 Grade 3a Grade 4

Neutropenia 6 (10 %) 50 (81 %) 5 (9 %) 5 (9 %) 2 (4 %) 1 (2 %)

Leukopenia 29 (47 %) 22 (35 %) 3 (5 %) 0 (0 %) 0 (0 %) 0 (0 %)

Decreased CD4 + cells 2 (3 %) 0 (0 %) 7 (12 %) 0 (0 %) 0 (0 %) 0 (0 %)

Febrile neutropenia 11 (18 %) 1 (2 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %)

Infections 3 (5 %) 0 (0 %) 3 (5 %) 0 (0 %) 0 (0 %) 0 (0 %)

Deep venous thrombosis 2 (3 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %)

Back pain 2 (3 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %)

Body weight decreased 2 (3 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %)

Anaphylactoid reaction 0 (0 %) 1 (2 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %)

Lung adenocarcinoma 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %) 1 (2 %)
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Despite the superior PFS with the addition of rituximab 
maintenance therapy compared with the standard induction 
treatment for advanced indolent B-NHL, it remains unclear 
whether there is a benefit in terms of OS. The OS in the 
PRIMA study was approximately 90 % in both the obser-
vation and rituximab maintenance arms, and was not sta-
tistically different between the arms [8]. Because indolent 
B-NHL has a relatively slow-growing nature with a decade-
long life expectancy, a longer follow-up period is necessary 
to observe the effects of rituximab maintenance on OS [9].

Safety of rituximab maintenance observed in our study 
was also consistent with that reported in the PRIMA study. 
In our current study, hematological toxicities and infections 
were commonly observed and 72 % of patients developed 
infections or infestations of any grade during the mainte-
nance period. In the PRIMA study, infections were reported 
to be the most common AEs and grade 2–4 infections were 
significantly more common in the rituximab maintenance 
arm (39 %) than in the observation arm (24 %). Frequen-
cies of grade 3/4 infections were similar between our study 
and PRIMA (5 and 4  %, respectively). Because we rou-
tinely employed sulfamethoxazole/trimethoprim as prophy-
laxis for Pneumocystis jirovecii infection in the induction 
phase (82 % in all patients) and afterwards by investigator 
direction, no P. jirovecii infections were observed in our 
study. All observed treatment-related AEs were manage-
able with standard supportive therapy and did not prevent 
the continuation of study treatment.

There was no difference in terms of secondary malig-
nancies in the rituximab maintenance and observation arms 
in the PRIMA study [8]. Similarly, we observed only one 
case of lung adenocarcinoma during the follow-up period, 
and this patient underwent successful surgical resection for 
lung cancer.

Pretreatment factors affecting PFS in the present study 
included FLIPI, ECOG PS, and ALC/AMC ratio by univar-
iate analysis. Only a high FLIPI score was independently 
associated with a shorter PFS by multivariate analysis. This 
result is consistent with analyses reported by the PRIMA 
study and other studies [8, 24]. The primary limitations 
of this study were its relatively small size and non-rand-
omized design. However, the prospective nature of the trial, 
its long maintenance phase and follow-up period, as well as 
the consistency of the efficacy and safety results with those 
of several large-scale, randomized trials, including PRIMA 
and several other European and US studies, support the 
validity of our findings.

However, it remains unclear whether indolent B-NHL 
patients with low tumor burden and patients with non-FL 
could also benefit from rituximab maintenance, and this 
should be addressed by further investigations.

In conclusion, R-CHOP induction therapy followed by 
2 years of rituximab maintenance every 8 weeks is a useful 

therapeutic option in Japanese patients with untreated indo-
lent B-NHL with high tumor burden as defined by GELF 
criteria, with a 4-year PFS of nearly 70 %. The treatment 
regimen was feasible for routine practice, was well toler-
ated, and is also applicable to Japanese patients.
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