
Vol.:(0123456789)1 3

International Journal of Hematology (2020) 111:409–416 
https://doi.org/10.1007/s12185-019-02802-y

ORIGINAL ARTICLE

Analysis of Japanese patients from the AUGMENT phase III study 
of lenalidomide + rituximab (R2) vs. rituximab + placebo in relapsed/
refractory indolent non‑Hodgkin lymphoma

Koji Izutsu1   · Yosuke Minami2 · Noriko Fukuhara3 · Yasuhito Terui4 · Tatsuro Jo5 · Go Yamamoto6 · 
Takayuki Ishikawa7 · Tsutomu Kobayashi8 · Toru Kiguchi9 · Hirokazu Nagai10 · Tomoko Ohtsu11 · 
Stacey Kalambakas12 · Pierre Fustier13 · Shuichi Midorikawa11 · Kensei Tobinai1

Received: 9 September 2019 / Revised: 6 December 2019 / Accepted: 10 December 2019 / Published online: 19 December 2019 
© Japanese Society of Hematology 2019

Abstract
Patients with indolent non-Hodgkin lymphoma (iNHL) typically respond to first-line immunochemotherapy, but relapse is 
common. Treatment options for relapsed iNHL include chemotherapy ± rituximab and rituximab monotherapy. Lenalidomide 
plus rituximab (R2) is an immunomodulatory regimen that enhances rituximab-mediated cytotoxicity and improves clinical 
activity in iNHL. AUGMENT was a double-blind phase III randomized trial of R2 vs. rituximab + placebo (R-placebo) in 
patients with relapsed/refractory follicular lymphoma or marginal zone lymphoma who were not refractory to rituximab. 
The primary endpoint was progression-free survival (PFS). Data reported here focus on Japanese patients from AUGMENT 
and reflect 36 patients (n = 18, each group). PFS was superior in the R2 group, HR = 0.32 (95% CI 0.11–0.96). Median PFS 
was not reached (95% CI 19.7–NE) in the R2 group vs. 16.5 months (95% CI 11.3–30.6) in the R-placebo group. Grade 3/4 
adverse events were more frequent in patients treated with R2 (67%) than with R-placebo (22%), primarily attributable to 
increased neutropenia (50% vs 17%). R2 resulted in significantly longer median PFS than R-placebo in Japanese patients with 
R/R iNHL, and the efficacy and the safety profile of R2 were similar to those reported in the global population.
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Introduction

Indolent non-Hodgkin lymphoma (iNHL) is mostly of 
B-cell origin [1] and is generally highly responsive to initial 
therapy, but most patients experience relapse and require 
multiple lines of treatment [1–4]. The most common types 
of iNHL are follicular lymphoma (FL) and marginal zone 
lymphoma (MZL), and the proportion of FL (15%/14%) and 
MZL (8%/8%) in NHL is similar in US/Japanese popula-
tions [5]. Incidence rates of NHL, including FL and MZL, 
in Japan have more than doubled since the early 1990s [5], 
and although survival for patients with iNHL has improved, 
relapse continues to be a problem [6].

Currently, there is a broad range of treatment options for 
patients with relapsed/refractory (R/R) FL, with different 
efficacy/toxicity profiles [7–9]. Patients with R/R MZL are 
managed using the same options as in patients with R/R 
FL, with the exception of those with the localized mucosa-
associated lymphoid tissue (MALT) subtype [10]. Rituxi-
mab is approved as monotherapy by the US Food and Drug 
Administration and the Japan’s Pharmaceuticals and Medi-
cal Devices Agency for CD20 + B-cell NHL [11, 12] and 
re-treatment with rituximab monotherapy is an option for 
patients after relapse on a rituximab-containing therapy [8, 
12]. Lenalidomide is an IMiD immunomodulatory agent 
that causes degradation of the transcription factors Aiolos 
and Ikaros [13, 14] leading to anti-lymphoma and immune-
modulation activities. In preclinical studies, lenalidomide 
restored the response of tumor-infiltrating lymphocytes 
[15] and increased natural killer cell count and functional 
activity [16, 17]. Combining lenalidomide + rituximab (R2) 
has resulted in enhanced antibody-dependent cell-mediated 
cytotoxicity, immune synapse formation, monocyte-medi-
ated killing, and direct cytotoxicity against FL cells com-
pared with either treatment alone [18].

R2 has shown high response rates in multiple phase II 
studies in patients with R/R and previously untreated iNHL 
[16, 19–23]. R2 has also shown similar efficacy and favorable 
safety profile compared to rituximab-containing chemother-
apy in a phase III study of patients with advanced, previ-
ously untreated FL [24].

The goal of the AUGMENT phase III study was to pro-
spectively compare the efficacy and safety of R2 vs rituxi-
mab + placebo (R-placebo) in patients with R/R iNHL. 
Recently, results of the AUGMENT study showed statis-
tically superior efficacy, as measured by the primary end-
point—progression-free survival (PFS)—and other sec-
ondary endpoints, of R2 vs R-placebo in patients with R/R 
iNHL [25]. Considering the different treatment landscapes 
for iNHL globally, subgroup analysis was performed in 
Japanese patients enrolled in the AUGMENT study, and the 
results are presented here.

Patients and methods

Eligibility criteria

Patients with MZL or FL (grades 1–3a [transformed FL 
excluded]) requiring treatment per investigator assessment 
and aged ≥ 18 years were eligible. Eligibility also included 
previous treatment with ≥ 1 prior chemotherapy, immuno-
therapy, or chemoimmunotherapy and ≥ 2 previous doses of 
rituximab; documented relapsed, refractory, or progressive 
disease (PD), and not rituximab-refractory. Full details of all 
inclusion and exclusion criteria are reported in the primary 
AUGMENT publication [25].

Treatment protocol

A brief summary of the patient population and study method 
is provided here; for full details, please refer to the primary 
AUGMENT publication [25]. This was a single-country 
analysis from the AUGMENT trial, a multicenter, double-
blind, randomized, phase III trial designed to evaluate the 
efficacy and safety of R2 vs R-placebo in Japanese patients 
with R/R iNHL (NCT01938001). Patients were randomly 
assigned in a 1:1 ratio to receive R2 or R-placebo and strati-
fied according to previous rituximab treatment (yes or no), 
time since last anti-lymphoma therapy (≤ 2 vs > 2 years), and 
histology (FL vs MZL). Treatment was given for a maxi-
mum of 12 cycles or until relapse, PD, withdrawal of con-
sent, or unacceptable toxicity. R2 dosing consisted of oral 
lenalidomide 20 mg/day (10 mg if creatinine clearance was 
30–59 mL/min) on days 1–21, plus intravenous rituximab 
375 mg/m2 on days 1, 8, 15, and 22 of cycle 1 and day 1 of 
cycles 2–5, in 28-day cycles. R-placebo was given on the 
same dosing schedule. Upon treatment completion or dis-
continuation, patients were followed for efficacy, subsequent 
anti-lymphoma therapies, and second primary cancers for 
up to 5 years.

The study was designed and conducted to adhere to Good 
Clinical Practice per the International Conference on Har-
monisation Guideline E6 requirements and in accordance 
with the ethical principles outlined in the Declaration of 
Helsinki. The study was conducted in accordance with appli-
cable national, state, and local laws per each study site’s 
Institutional Review Board, independent ethics committee, 
and pertinent regulatory authorities. All patients provided 
written informed consent before any study-related proce-
dures were performed.

Study endpoints

The primary endpoint was PFS, as assessed by the independ-
ent review committee (IRC, i.e., central review) per 2007 
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International Working Group (IWG 2007) criteria [26], but 
without positron emission tomography imaging. Secondary 
endpoints included overall response rate (ORR), complete 
response (CR), duration of response (DOR), overall survival 
(OS), event-free survival (EFS), time to next anti-lymphoma 
treatment (TTNLT), and safety. Primary efficacy analyses 
were conducted in the intent-to-treat (ITT) population, 
defined as all patients randomized into the trial, regardless 
whether they received study treatment or not. All efficacy 
responses were assessed by a blinded, independent central 
review assessment of radiologic data using the 2007 IWG 
criteria, and progression or relapse was confirmed based on 
computed tomography/magnetic resonance imaging scans. 
Bone marrow biopsy was required to confirm a CR.

The safety analysis population was defined as all patients 
who received at least one dose of study treatment. Adverse 
events (AEs) were classified using the National Cancer Insti-
tute Common Terminology Criteria for Adverse Events (NCI 
CTCAE) version 4.03, except for tumor flare reaction, which 
was graded using the NCI CTCAE version 3.0, and tumor 
lysis (assessed per Cairo–Bishop Criteria) [27].

Statistical methods

The primary objective of AUGMENT was to show supe-
rior PFS in the R2 group compared with the R-placebo 
group, using a one-sided α = 0.025 level. The study was not 
designed with sufficient power to detect differences in an 
exploratory single-country subgroup analysis such as pre-
sented here. PFS and other time-to-event data were char-
acterized by the Kaplan–Meier procedure [28]. A hazard 
ratio (HR) with a two-sided 95% CI was estimated using 
the stratified Cox proportional hazard regression model. 
For binary secondary efficacy endpoints, the number and 
percentage of patients were tabulated by treatment group, 
and a stratified Cochran–Mantel–Haenszel test to adjust for 
possible confounding effects of the stratification factors was 
performed. Prespecified subgroup analysis of PFS was also 
performed, with HR estimated from a Cox proportional haz-
ard regression model.

Results

Patient population

From October 28, 2014, through June 6, 2016, a total of 
36 Japanese patients were enrolled into the study, with 18 
patients each in the R2 and R-placebo groups. Baseline char-
acteristics were similar in the two groups (Table 1). Median 
age was 61 years (range 44–83). Thirty-five (97%) patients 
had FL and only 1 (3%) patient had MZL (R-placebo 
group, MALT subtype). Of the patients with FL, 25% had 

a high-risk Follicular Lymphoma International Prognostic 
Index score. Nine (25%; R2, n = 4; R-placebo, n = 5) patients 
had ≥ 3 prior systemic anti-lymphoma treatments. Relapse 
or progression within 2 years of their initial diagnosis had 
occurred in 13 (36%) patients, and 1 (3%) R2 patient was 
refractory to last regimen. The Japanese patient popula-
tion was similar to the global AUGMENT population [25]; 
however, some differences (Japanese vs global) were noted, 
including Eastern Cooperative Oncology Group Perfor-
mance Status 0 (92% vs 68%), high tumor burden (39% vs 
51%), MZL histology (3% vs 18%), B symptoms (0% vs 8%), 
prior rituximab treatment (100% vs 84%), and refractory to 
last regimen (3% vs 16%).

Treatment completion and dose intensity

In the ITT population, the full treatment course was com-
pleted in 61% of patients in the R2 group and 83% of patients 
in the R-placebo group. In the safety population, the median 
number of lenalidomide/placebo treatment cycles was 12 
(range, 4–12) for R2 and 12 (range 6–12) for R-placebo. The 
median relative dose intensity of rituximab was 96% in the 
R2 group and 98% in the R-placebo group. The median rela-
tive dose intensity of lenalidomide was 91% and the average 
daily dose was 17.30 mg (interquartile range, 4.90 mg from 
Q3–Q1 [20–15.10 mg]) in the R2 group.

In the R2 vs R-placebo groups, treatment discontinuations 
occurred in 39% vs 17% of patients, respectively. The most 
common reasons for discontinuation of lenalidomide or pla-
cebo were AE (17%) in the R2 group and PD (17%) in the 
R-placebo group. One patient in the R2 group withdrew from 
the study and discontinued rituximab. AEs leading to dose 
reduction/interruption of lenalidomide or placebo occurred 
in 44%/67% vs 11%/33% of patients in the R2 and R-pla-
cebo groups, respectively. AEs leading to dose interruption 
of rituximab occurred in 56% of R2 vs 50% of R-placebo 
patients. AEs leading to early discontinuation of lenalido-
mide or placebo occurred in 17% of R2 vs 0% of R-placebo 
patients.

In the R2 vs R-placebo group, the median time to first 
dose reduction of lenalidomide or placebo was 106 days 
(range, 12–288) vs 186 days (range, 78–294) and median 
time to first dose interruption was 58 days (range 6–261) vs 
113 days (range, 29–304). Among patients in the R2 group, 
neutropenia was the most common reason for lenalidomide 
dose reduction (28%), interruption (44%), and discontinu-
ation (11%).

Efficacy

The primary endpoint of PFS by IRC was superior in 
the R2 group vs the R-placebo group (HR 0.32; 95% CI 
0.11–0.96). Median PFS as assessed by IRC in the R2 vs 
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R-placebo group was not reached (NR) (95% CI 19.7–NE) 
vs 16.5 months (95% CI 11.3–30.6; Fig. 1). PFS as assessed 
by investigator also showed HR in favor of R2 (HR 0.62; 95% 
CI 0.23–0.1.67); median PFS by investigator was NR (95% 
CI 16.7–NE) vs 19.3 months (95% CI 13.9–NE) for the R2 
and R-placebo groups, respectively.

Best ORR as assessed by IRC was higher in the R2 
group, 94% (95% CI 73–100) compared with the R-placebo 

group, 56% (95% CI 31–79), with CR rates of 17% (95% CI 
4–41) and 11% (95% CI 1–35), respectively (Table 2). Best 
response rates as assessed by investigator were also higher in 
the R2 vs R-placebo group. OS results were immature, with 
1 death reported (R2 group; arrhythmia; Fig. 2).

DOR (HR 0.4; 95% CI 0.13–1.25), EFS (HR 0.36; 95% 
CI 11.3–30.6), and TTNLT (HR 0.49; 95% CI 0.12–2.00) 
all had HRs in favor of R2. Median DOR, median EFS, and 

Table 1   Baseline patient demographics and clinical characteristics of the Japanese and global populations (ITT population)

BM bone marrow, ECOG PS, Eastern Cooperative Oncology Group Performance Status, FL follicular lymphoma, FLIPI Follicular Lymphoma 
International Prognostic Index, GELF Groupe d’Etude des Lymphomes Folliculaires, ITT intent-to-treat, LDH lactate dehydrogenase, MZL mar-
ginal zone lymphoma, PD progressive disease, R2 lenalidomide + rituximab, R-placebo rituximab + placebo, ULN upper limit of normal
a Histology based on investigator assessment
b Three patients in the global population did not have a FLIPI score recorded

Characteristic R2 (n = 18) R-placebo (n = 18) Total Japanese (n = 36) Total Global (N = 358)

Median age, years (range) 58 (46–83) 63 (44–78) 61 (44–83) 63 (26–88)
Male, n (%) 8 (44) 10 (56) 18 (50) 172 (48)
ECOG PS at enrollment, n (%)
 0 16 (89) 17 (94) 33 (92) 244 (68)
 1 2 (11) 1 (6) 3 (8) 110 (31)
 2 0 0 0 4 (1)

Positive BM involvement, n (%)
 Yes 1 (6) 0 1 (3) 64 (18)
 Biopsy not performed 14 (78) 14 (78) 28 (78) 141 (39)

Ann Arbor stage, n (%)
 I or II 5 (28) 4 (22) 9 (25) 97 (27)
 III or IV 13 (72) 14 (78) 27 (75) 261 (73)

Bulky disease, n (%) 5 (28) 2 (11) 7 (19) 94 (26)
High tumor burden per GELF criteria, n (%) 7 (39) 7 (39) 14 (39) 183 (51)
Histology, n (%)a

 FL 18 (100) 17 (94) 35 (97) 295 (82)
 MZL 0 1 (6) 1 (3) 63 (18)

LDH > ULN, n (%) 2 (11) 5 (28) 7 (19) 82 (23)
B symptoms, n (%) 0 0 0 28 (8)
FLIPI score, n (%)b

 Low (0–1) 7 (39) 4 (22) 11 (31) 119 (33)
 Intermediate (2) 7 (39) 9 (50) 16 (44) 113 (32)
 High (≥ 3) 4 (22) 5 (28) 9 (25) 123 (34)

Number of prior systemic therapies, n (%)
 1 10 (56) 5 (28) 15 (42) 199 (56)
 2 4 (22) 8 (44) 12 (33) 73 (20)
 3 3 (17) 2 (11) 5 (14) 44 (12)
 ≥ 4 1 (6) 3 (17) 4 (11) 42 (12)

Prior rituximab treatment, n (%) 18 (100) 18 (100) 36 (100) 302 (84)
Prior rituximab-containing chemotherapy, n (%) 16 (89) 17 (94) 33 (92) 259 (72)
Time since last anti-lymphoma therapy, n (%)
 ≤ 2 years 6 (33) 8 (44) 14 (39) 181 (51)
 > 2 years 12 (67) 10 (56) 22 (61) 177 (49)

Relapsed/PD and ≤ 2 years from initial diagnosis, n (%) 4 (22) 9 (50) 13 (36) 117 (33)
Refractory to last regimen, n (%) 1 (6) 0 1 (3) 56 (16)
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median TTNLT were not reached in the R2 group com-
pared with 19.0 months, 16.5 months, and 37.1 months, 
respectively, in the R-placebo group (Supplementary 
Fig. 1–3). The median follow-up was 33.0 months.

Safety and tolerability

All 36 patients received treatment and were included in the 
safety population. Eighteen patients in the R2 group (100%) 
and 17 in the R-placebo group (94%) had AEs that occurred 
within 28 days after last dose (Table 3). Any-grade AEs 
that occurred more frequently (≥ 20% difference) in the 
R2 vs R-placebo group included infusion-related reaction 
(72% vs 44%), neutropenia (61% vs 33%), constipation (56% 
vs 11%), diarrhea (39% vs 0%), nasopharyngitis (39% vs 
28%), rash (39% vs 17%), rash maculopapular (28% vs 0%), 
and increased alanine aminotransferase (28% vs 0%). More 
patients in the R2 group (67%) had at least one grade 3/4 
AE compared with the R-placebo group (22%). Grade 3/4 
AEs reported in > 1 patient in either group (R2 vs R-placebo) 
included neutropenia (50% vs 17%), decreased lymphocyte 
count (17% vs 11%), and decreased white blood cell count 
(6% vs 11%). One patient died on study (R2 group, arrhyth-
mia, cycle 7, related to lenalidomide) and 1 patient had a 
second primary malignancy (SPM) (R2 group, invasive car-
cinoid tumor of the gastrointestinal tract). Time to onset of 
SPM was 19.6 months.

Fig. 1   Progression-free survival, as assessed by IRC in the ITT popu-
lation

Table 2   Efficacy outcomes (ITT population)

CR complete response, DOR duration of response, EFS event-free survival, IRC independent review committee, ITT intent-to-treat, NE not 
estimable, NR not reached, ORR overall response rate, OS, overall survival; PFS progression-free survival, PD progressive disease, PR partial 
response, R2 lenalidomide + rituximab, R-placebo rituximab + placebo, SD stable disease, TTNLT time to next anti-lymphoma treatment
a HR with a two-sided 95% CI was estimated using the stratified Cox proportional hazard regression model. Patients were stratified according to 
previous rituximab treatment (yes or no), time since last anti-lymphoma therapy (≤ 2 vs > 2 years), and histology (FL vs MZL)
b Patients were determined not to have disease at baseline per IRC, but had disease at baseline per investigator analysis

Variable R2 (n = 18) R-placebo (n = 18) HR (95% CI)a

Median PFS, months (95% CI), by IRC NR (19.7–NE) 16.5 (11.3–30.6) 0.32 (0.11–0.96)
PFS probability at 2 years, % (95% CI), by IRC 69 (40–86) 33 (14–55)
Median PFS, months (95% CI), by investigator NR (16.7–NE) 19.3 (13.9–NE) 0.62 (0.23–1.67)
PFS probability at 2 years, % (95% CI), by investigator 64 (37–82) 44 (22–65)
Best response, by IRC
 ORR, n (% [95% CI]) 17 (94 [73–100]) 10 (56 [31–79])
  CR, n (% [95% CI]) 3 (17 [4–41]) 2 (11 [1–35])
  PR, n (%) 14 (78) 8 (44)

 SD, n (%) 0 6 (33)
 PD/death, n (%) 0 1 (6)
 Not evaluable, n (%)b 1 (6) 1 (6)

Best response, by investigator
 ORR, n (% [95% CI]) 18 (100 [82–100]) 12 (67 [41–87])
  CR, n (% [95% CI]) 12 (67 [41–87]) 4 (22 [6–48])
  PR, n (%) 6 (33) 8 (44)

 SD, n (%) 0 6 (33)
Median DOR, months (95% CI) NR (13.7–NE) 19.0 (2.8–NE) 0.40 (0.13–1.25)
Median EFS, months (95% CI) NR (17.2–NE) 16.5 (11.3–30.6) 0.36 (0.13–0.97)
Median TTNLT, months (95% CI) NR (28.5–NE) 37.1 (26.1–NE) 0.49 (0.12–2.00)
Median OS, months (95% CI) NR (NE-NE) NR (NE-NE) NE
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Discussion

R2 in Japanese patients from AUGMENT demonstrated 
superior efficacy compared with R-placebo and reduced 
the risk of progression by 68% (HR 0.32; 95% CI 
0.11–0.96) compared with R-placebo. Median PFS was 
not reached in the R2 group compared with 16.5 months 
in the R-placebo group. Superior efficacy of R2 was also 
evident in the secondary endpoints of response rate, DOR, 
EFS, and TTNLT.

AEs were more common in the R2 group, largely due to 
higher rates of grade 3/4 neutropenia. Two patients in the 
R2 group discontinued lenalidomide due to neutropenia; 
however, neutropenia was predictable and manageable 
primarily through dose modifications and growth factor 

support. Growth factor support was used in 4 (22%) and 
3 (17%) patients in the R2 and R-placebo groups, respec-
tively. There were no instances of febrile neutropenia in 
either treatment arm.

The data for the Japanese subgroup were generally con-
sistent with the global AUGMENT study [25]. There were 
no clinically relevant imbalances between the Japanese sub-
group and the global population. R2 efficacy results were 
similar between the Japanese subgroup and global popula-
tion, including median PFS HR (0.32 vs 0.46), PFS prob-
ability at 2 years (69% vs 58%), and ORR/CR (94%/17% vs 
78%/34%). Additionally, tolerability of R2 was similar in 
the Japanese subgroup and global population. Any grade 
R2 associated AEs that occurred with a ≥ 25% difference 
between global vs Japanese patients included constipation 
(26% vs 56%), infusion-related reaction (15% vs 72%), and 
rash (11% vs 39%); however, R2 associated grade 3/4 AEs 
were similar between the Japanese and global populations, 
including rates of grade 3/4 neutropenia which occurred in 
50% in both populations. In the R-placebo control arms, 
safety and efficacy data in Japanese patients were also sim-
ilar to data in the global population. There was only one 
reported histological transformation in the Japanese popula-
tion (R2 group).

Current Japanese guidelines for treating patients with 
relapsed iNHL, not refractory to rituximab, include ritux-
imab monotherapy, bendamustine ± rituximab, fludara-
bine ± rituximab, multi-agent chemotherapy ± rituximab, 
radiotherapy, radioimmunotherapy, and other options; 
however, relative superiority of these options is unclear 
[9]. Similar to the global AUGMENT data, the data 
presented here demonstrated that R2 offered a clinically 

Fig. 2   Overall survival in the ITT population

Table 3   All-grade (≥ 20% in 
either group) and grade ≥ 3 
treatment-emergent adverse 
events (safety population)

ALT alanine aminotransferase, IgM immunoglobulin M, R2 lenalidomide + rituximab, R-placebo rituxi-
mab + placebo, WBC white blood cell

R2 (n = 18) R-placebo (n = 18)

Adverse event, n (%) All grades Grade 3/4 All grades Grade 3/4

Infusion-related reaction 13 (72) 1 (6) 8 (44) 0
Neutropenia 11 (61) 9 (50) 6 (33) 3 (17)
Constipation 10 (56) 0 2 (11) 0
Nasopharyngitis 7 (39) 0 5 (28) 0
Rash 7 (39) 1 (6) 3 (17) 0
Diarrhea 7 (39) 0 0 0
Decreased lymphocyte count 5 (28) 3 (17) 4 (22) 2 (11)
WBC decreased 5 (28) 1 (6) 5 (28) 2 (11)
Leukopenia 5 (28) 1 (6) 2 (11) 0
Thrombocytopenia 5 (28) 0 2 (11) 0
Increased ALT 5 (28) 1 (6) 0 0
Maculopapular rash 5 (28) 1 (6) 0 0
Peripheral sensory neuropathy 4 (22) 0 3 (17) 0
Decreased blood IgM 4 (22) 0 1 (6) 0
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meaningful improvement compared with R-placebo in Jap-
anese patients and had a tolerable safety profile. Although 
this was not a comparative study with other chemothera-
pies, these results suggest that R2 should be a new treat-
ment option for Japanese patients with R/R iNHL.
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