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Summary

Background. Chronic lymphoblastic leukemia (CLL) is the most common adult leukemia and mainly affects the elderly.
Chemoimmunotherapy still has a role in the standard frontline therapy for specific population. However, the clinical activ-
ity of bendamustine has not been investigated in unfit Chinese patients with CLL. This study aimed to compare the efficacy
and safety of bendamustine versus chlorambucil for untreated Chinese patients with Binet stage B/C CLL. Methods. In this
multi-center, randomized, open-label, parallel-controlled, phase III trial, patients with previously untreated CLL were enrolled
and randomly assigned (1:1) to receive bendamustine or chlorambucil. The primary endpoint was the objective response
rate. Secondary endpoints included progression-free survival, the duration of response, and overall survival. Adverse events
were recorded to evaluate safety. Results. Of 158 screened patients, 147 were enrolled and randomly allocated to receive
bendamustine (n=72) or chlorambucil (n=75). After a median follow-up of 25.6 months (IQR 12.5-27.7), 69.0% (95% CI,
56.9-79.5) of bendamustine-treated patients achieved objective response and 37.0% (95% CI, 26.0-49.1) of chlorambucil
with a difference of 32.0% (95%CI: 16.6-47.5), demonstrating the superiority of bendamustine to chlorambucil (p < 0.001).
The median progression-free survival was longer for bendamustine (16.5 months; 95% CI, 11.3-24.7) versus chlorambucil
(9.6 months; 95% CI, 8.7-11.8; p<0.001). A longer median duration of response was seen in those receiving bendamustine
(19.2 months; 95% CI, 11.8-29.1) than chlorambucil (10.7 months; 95% CI, 5.6-13.6; p=0.0018). Median overall survival
was not reached in either group. Overall survival at 18 months was 88% for bendamustine versus 85% for chlorambucil.
Most common adverse events in both groups were neutropenia and thrombocytopenia. Conclusion. In untreated Chinese
patients with Binet stage B/C CLL, bendamustine induced the better objective response and resulted in longer progression-
free survival than chlorambucil. Overall, these results validate the role of bendamustine as an effective and safe first-line
therapy in this population.
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Introduction

Chronic lymphocytic leukemia (CLL) is a malignant tumor
of the blood system and the most common type of adult
leukemia [16]. The proportion of male patients with CLL
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is higher than that of female patients and is more com-
mon in the elderly [30]. The incidence was 4.6 per 100,000
inhabitants, with 82.6% of patients surviving for 5 years [3].
Despite treatment options for CLL underwent fundamen-
tal changes due to the introduction of new therapies dur-
ing the past few years, such as targeted therapies, they were
usually complicated by toxic effects and the emergence of
resistance [27]. Notably, although durable remissions were
induced in many patients with these agents, clinical relapses
occur and can be very difficult to manage, especially in high-
risk patients [33]. Meanwhile, these advances in current
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therapies do not benefit all patients with CLL uniformly due
to the highly variable clinical course [4, 11].

For younger, physically fit patients, chemoimmuno-
therapy (CIT) with fludarabine, cyclophosphamide, and
rituximab (FCR) remains the current standard therapy [24].
Although the FCR regimen is efficacious, it is associated
with substantial safety concerns, including severe myelo-
suppression, risk of treatment-related myelodysplasia, and
infectious complications [25]. On the contrary, elderly
patients typically have comorbidities, making them ineligi-
ble for the more intensive fludarabine-based treatment regi-
men, whereas is appropriate for lower-intensity regimens,
including bendamustine and chlorambucil [19]. Addition-
ally, the currently available evidence supports that therapy
regimens containing chlorambucil or bendamustine, etc.
alternative agents are still the treatment options for first-
line therapy in these unfit patients [11].

In western countries, bendamustine has been approved
for the treatment of CLL (Binet stage B or C) in patients for
whom fludarabine-based chemotherapy is not appropriate
[3, 32]. Until 2019, bendamustine was approved by China
National Medical Product Administration (NMPA) for the
indolent B-cell non-Hodgkin lymphomas (NKL) and has
shown clinical activity [26]. Nevertheless, the evidence for
the clinical activity of bendamustine against CLL was only
from Caucasian patients [2], its effects on the prognosis
and quality of life, as well as the safety profile in Chinese
patients have not been reported. Especially, CLL mainly
affects the elderly [23, 28]; accordingly, the burden of CLL
is predicted to increase due to the aging population and the
large population base in China. Notably, CLL is extremely
rare in Asians [35], leading to very few evidence come from
Asian population. Meanwhile, since genetic factors, environ-
mental factors, or both influence the risk and disease condi-
tions of CLL [10, 18], the investigation of bendamustine
in the management of Chinese patients with CLL remains
needed. In the Chinese Society of Clinical Oncology
(CSCO) diagnosis and treatment guidelines for malignant
lymphoma (2021), bendamustine is still recommended as
the first-line chemotherapy [36]. Accordingly, bendamus-
tine monotherapy remains as the primary choice for most
treatment-naive patients in the Chinese clinical practice.
Bendamustine plus rituximab (BR) was recommended only
when bendamustine treatment fails. Additionally, the asso-
ciated costs of CLL therapy cannot be ignored. Even novel
agents, such as rituximab, have efficacy or toxicity advan-
tages, long-term treatment with these agents at today’s costs
would increase the economic burden in Chinese patients,
especially in the low-income family [28, 34, 37]. Thus, it
is still necessary to investigate the efficacy and safety of
bendamustine monotherapy in Chinese patients.

Therefore, the present study reported results of the first
multi-center, randomized, phase III trial in Chinese patients
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with CLL, comparing the efficacy and safety of benda-
mustine with chlorambucil. This study is the first positive-
controlled trial that enrolled previously untreated Chinese
patients with Binet stage B/C CLL who are unsuitable for
fludarabine-based chemotherapy.

Materials and methods
Study design

This randomized, open-label, parallel-controlled study was
conducted between November 25, 2009, and October 19,
2016, with eligible patients recruited from 18 study sites in
China. The study was done in accordance with Good Clini-
cal Practice and the Declaration of Helsinki. An institutional
review board approved the protocol (Approval number:
2008[27] and 2008[71]-2). All of the participants provided
written informed consent. The trial was registered at Clini-
calTrials.gov, NCT01109264.

Participants eligibility

Previously untreated patients aged 18 years or older who
were diagnosed with Binet stage B or C CLL according to
the 2008 International Workshop on Chronic Lymphocytic
Leukemia (iwCLL) criteria were included [6]. All patients
were required to have an Eastern Cooperative Oncology
Group (ECOG) performance status of 0-2 score and a life
expectancy of at least 3 months. Patients were required to
have adequate organ function (alanine aminotransferase
level <3 times the upper limit of normal [ULN]; aspartate
transaminase level <3 times the ULN; total bilirubin level
2 times the ULN; creatinine clearancerate >40 ml/min).
Patients were also required to have at least one of the fol-
lowing treatment indications, including a platelet count of
less than 100 x 10° cells/L, a concentration of hemoglobin
(non-hemolytic) less than 100 g/L, lymphadenectasis (the
longest diameter > 10 cm).

Patients who had been diagnosed or treated for malig-
nancy other than CLL (including central nervous system
lymphoma) within the past 1 year were ineligible. We also
excluded patients with immune hemolysis or immune throm-
bocytopenia who required glucocorticoid therapy. Patients
were also ineligible if they had undergone major surgery
in the past 30 days or had been treated with other drugs in
clinical trials in the past 4 weeks. Patients with severe heart
failure, cardiomyopathy, myocardial infarction in the past six
months, uncontrolled diabetes, uncontrollable hypertension
(After treatment, systolic blood pressure was> 150 mmHg
and diastolic blood pressure was>90 mmHg), serious
infection, central nervous system dysfunction with clini-
cal manifestations and allergic to any test drug or mannitol
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(excipient) were not allowed to participate. In addition, preg-
nant women, lactating women, and women of childbearing
age who did not use contraception were excluded from the
study.

Randomization

All eligible patients were randomly assigned in a 1:1 ratio to
the bendamustine group (BEN group) or the chlorambucil
group (CLB group) by a computer-generated coding system.
Randomization codes were provided by an independent bio-
statistician before the study began and were done with SAS
version 9.4 statistical software (procedure “PROC PLAN”).
Patients were stratified by Binet stage (B or C). The study
was open-label to investigators and patients. Patients, phy-
sicians, and individuals assessing outcomes and analyzed
data were not masked to treatment allocation. All data were
recorded at the head office.

Procedures

Patients received the assigned treatments (bendamustine
or chlorambucil) every 4 weeks (28-day cycle) and up to 6
cycles, until disease progression, unacceptable toxic effects,
consent withdrawal, or investigator decision. Bendamustine
(Simcere Pharmaceutical Co., Ltd., China) was administered
by intravenous infusion over 60 min at a dose of 100 mg/
m?/day on days 1 to 2 every 4 weeks (one cycle). Benda-
mustine (25 mg/bottle) was provided as a sterile solution
and diluted in 250 ml saline prior to infusion. Chlorambucil
(GlaxosmithKline, Uxbridge, United Kingdom) was given
orally at a dose of 0.4 mg/kg/day on days 1 to 2 and 15
to 16 every 4 weeks. During the chlorambucil administra-
tion, the blood routine was monitored weekly. Chlorambucil
administration on days 15—16 was to be suspended if white
blood cell (WBC) counts at days 14 + 2 after chlorambucil
decreased to below 10 x 10%/L; If not, chlorambucil admin-
istration continued.

Dose adjustments were allowed according to the adverse
events grading. Toxicity was managed with supportive care,
pre-specified reductions, or the discontinuation in the doses
of drugs until adverse events became tolerable. If patients
experienced unacceptable grade 3/4 adverse events, the
doses of bendamustine or chlorambucil could be reduced to
50% of initial dose, until to 25 mg/m? or 0.1 mg/kg/day. If
the patient developed grade 3/4 hematologic toxicity at the
third time persisted for more than 4 week, then bendamus-
tine or chlorambucil dosing was terminated. All subjects
were assessed for tumor response and progression at the
end of the third cycle. Tumor response was assessed based
on physical exam, laboratory results, computed tomogra-
phy or magnetic resonance imaging, and bone marrow
evaluation according to 2008 iwCLL criteria. The images

were centrally reviewed and assessed by the independent
review committee. For subjects with complete response or
partial response, two additional cycles for a maximum of
six cycles in total were recommended. Subjects who were
assessed for disease progression discontinued treatment. The
curative effect was evaluated again at the end of the fifth or
sixth cycle. Subjects were followed up every 3 months after
the end of treatment, with a maximum follow-up period of
2 years after randomization or when disease progression was
observed in 80% of subjects.

Outcomes

The primary endpoint was objective response rate, defined
as the proportion of patients who achieved a complete
response or partial response. Secondary endpoints included
progression-free survival, the duration of response, overall
survival. Progression-free survival was defined as the time
from treatment initiation to disease progression or death
from any cause. The duration of remission was defined as
the time from initial record to disease remission to the first
record to disease progression. Overall survival was defined
as the time from randomization to death.

Adverse events (AEs) were recorded to evaluate safety.
AEs were considered as serious (SAESs) if they resulted in
any following conditions: death, a life-threatening AEs, a
congenital anomaly/birth defect, a persistent or significant
incapacity or organ damages, in-patient hospitalization or
prolongation of existing hospitalization, a significant medi-
cal event that require intervention. Drug-related AEs were
defined as AEs that classified as possibly, probably, or defi-
nitely related to investigational drugs. Significant AEs were
defined as AEs that led to dose reduction, interruption, or
discontinuation, other than a serious AE. Adverse reactions
(ADRs) were defined as AEs that classified as definitely or
possibly related to investigational drugs.

Statistical methods and sample size calculation

The sample size calculation for this superiority trial was
based on published data [13]. The main statistical assump-
tion of this study was that the objective response rate in the
experimental arm would be superior to that in the control
arm under the selected superiority margin (25%). Assuming
a40% objective response rate for chlorambucil in this study,
and a 25% increase in the objective response rate of benda-
mustine to chlorambucil, the necessary enrollment number
was calculated to be 60 per group, with a statistical power
of 80% and a two-sided type I error of 5% (x=0.05). Allow-
ing for a 20% dropout rate, the recruitment target was 144
participants (72 per group).

Efficacy analyses were performed in the intention-to-treat
(ITT) population, which defined as all randomized subjects
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who received at least one dose of study drug and at least one
efficacy assessment. Per-protocol set was defined as rand-
omized subjects who have completed the prescribed treat-
ment or who have not seriously violated the trial protocol.
Per-protocol set was used in a sensitivity analysis confirm-
ing robustness of the data. Safety assessment was analyzed
in the safety analysis set, which consisted of patients who
received at least one dose of study drug and had a post-drug
safety record.

Analyses were performed using SAS (version 9.4, SAS
Institute Inc, Cary, NC, USA). All tests were two-tailed with
a multiple significance level of «=0.05. The continuous

variables were presented as the number of subjects, mean,
standard deviation, median, minimum, and maximum. The cat-
egorical variables are presented as number and frequency. The
comparison of baseline indexes between groups was performed
by analysis of variance, Wilcoxon rank-sum test, or Fisher’s
exact test. Fisher’s exact probability method was used to com-
pare the primary endpoint between groups. Secondary end-
points were analyzed by Kaplan—-Meier curves and expressed
as median values with 95% confidence intervals (CI). For
safety analysis, a statistical description of adverse events was
performed. Fisher’s exact probability was used to compare the
incidence of adverse events between the two groups.

158 patients screened for eligibility

I 11 excluded due to ineligible

147 eligible patients enrolled

147 patients randomised

Allocation

72 allocated to bendamustine hydrochloride

75 allocated to chlorambucil

1 excluded due to
did not receive assigned treatment

71 received bendamustine hydrochloride

2 excluded due to
did not receive assigned treatment

73 received chlorambucil

13 discontinued treatment due to
*8 serious adverse event
*4 withdrew consent
*1 other reason

58 completed assigned treatment

1 71 included in the FAS analysis Analysis

7 discontinued treatment due to
*3 serious adverse event
*2 withdrew consent
*1 lost to follow-up
*1 other reason

66 completed assigned treatment

73 included in the FAS analysis

16 excluded due to
*12 protocol violation
* 4 ineligible

55 included in the PPS analysis

L1 71 included in the safety analysis

Fig. 1 Flowchart of subjects included in the randomized controlled trial
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9 excluded due to
* 7 protocol violation
* 2 ineligible

64 included in the PPS analysis

73 included in the safety analysis
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Results
Patient characteristics

Of the 158 patients screened, 147 were eligible and ran-
domly assigned to treatment (Fig. 1). There were 72 patients
randomized to bendamustine therapy and 75 subjects to
chlorambucil therapy. Finally, 124 patients completed this
study (BEN group, n=58; CLB group, n=66). The reasons
for not completing the study were intolerance adverse events
(BEN, n=8; CLB, n=3), consent withdraw (BEN, n=4;
CLB, n=4), loss to follow-up (BEN, n=0; CLB, n=1),
and other reasons (BEN, n=2; CLB, n=1). A total of 144
patients were included in efficacy and safety analysis (BEN,
n="71; CLB, n=73). 3 subjects were excluded because they
did not receive treatment (BEN, n=1; CLB, n=2). Fur-
thermore, 119 subjects were included in per-protocol set
(BEN group: n=55; CLB group: n=64). 28 subjects were
excluded because of at least one protocol violation (BEN
group: n=17; CLB group: n=11).The baseline character-
istics of the two groups were shown in Table 1. Two groups
were also well balanced with regard to age, sex, ECOG per-
formance status, Binet stage, and biological characterization
of patients.

The median number of treatment cycles was 6 cycles
in two groups. Six cycles of treatment were completed by
42 (59.2%) patients in the BEN group and by 52 (71.2%)
patients in the CLB group. The median follow-up time of
all subjects was 25.6 months (IQR 12.5-27.7). The median
relative dose intensity was 98.7% (range, 70%-110%) for
BEN and 98.6% (range, 79%-106%) for CLB. Overall, 37
subjects (52.11%) in the BEN group and 4 (5.48%) in the
CLB group required at least one dose reduction.

Efficacy
Tumor response

In the ITT population, the objective response rate was 69.0%
(95%CI: 56.9-79.5) in the BEN group and 37.0% (95% CI:
26.0-49.1) in the CLB group (Table 2). The difference
in rate (BEN group vs. CLB group) was 32.0% (95%CI:
16.6-47.5), demonstrating the superiority of bendamus-
tine to chlorambucil (p <0.001). Among them, 20 (28.2%)
patients in the BEN group achieved a complete response
and 3 (4.1%) in the in the CLB group. The median duration
of response in those receiving bendamustine (19.2 months;
95%CI: 11.8-29.1) was significantly longer than that
receiving chlorambucil (10.7 months; 95%CI: 5.6-13.6;
p=0.0018; Fig. 2A). The results of a sensitivity analysis
using the per-protocol set supported the primary analysis
(Table 2 and Fig. 2B).

Progression-free survival

In the ITT population, endpoint events (progression or
death) was observed in 42 (59.2%) patients in the BEN
group compared with 65 (89.0%) patients in the CLB group.
On the basis of endpoint events, median progression-free
survival was 16.5 months (95%CI: 11.3-24.7) in the BEN
group, that was significantly longer than 9.6 months (95%ClI:
8.7-11.8) of the CLB group (p <0.001, Fig. 3A). Sensitiv-
ity analysis on per-protocol set got similar results (Fig. 3B).

Overall Survival

In the ITT population, 16 deaths had occurred in the BEN
group and 15 in the CLB group. Median overall survival

Table 1 Baseline Characteristics of the subjects

Characteristics BEN (n=71) CLB (n=73)
Age, years

Mean (SD) 59.0 (9.42) 59.9 (9.45)

Median (min, max) 59.0 (31,83)  59.0 (40, 78)
Age group, years-no (%)

>65 17 (23.9) 21(28.8)

<65 54 (76.1) 52 (71.2)
Sex-no (%)

Female 21 (29.6) 15 (20.5)

Male 50 (70.4) 58 (79.5)
ECOG performance status -no (%)

0 31 43.7) 27 (37.0)

1 32 (45.1) 38 (52.1)

2 8 (11.3) 8 (11.0)
Binet stage-no (%)

B 28 (39.4) 34 (46.6)

C 43 (60.6) 39 (53.4)
Rai stage-no (%)

| 6 (8.5) 10 (13.7)

1I 20 (28.2) 22 (30.1)

1 13 (18.3) 12 (16.4)

v 32 (45.1) 29 (39.7)
Hemoglobin < 100 g/L-no (%) 23 (32.4) 19 (26.0)
Platelet < 100 x 10°/L-no (%) 33 (46.5) 31 (42.5)
Lymph node size >5 cm-no (%) 19 (26.8) 16 (21.9)
Systemic symptom 47 (66.2) 53 (72.6)
B lymphocyte count (x 10°/L) 55.9 (72.2) 57.3 (70.8)
Comorbidities-no (%)

Hypertension 10 (14.1) 13 (17.8)

Diabetes 5(7.0) 10 (14.0)

Hepatitis 34.2) 6(8.2)

BEN bendamustine hydrochloride injection, CLB chlorambucil, SD
standard deviation, Min minimum, Max maximum

Data were expressed as mean (SD), median or n (%)
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Table 2 Tumor Response in full analysis population and per-protocol population

FAS PPS*
Variable BEN (N=71) CLB (N=73) BEN (N=55) CLB (N=64)
objective responset
No. of patients 49 27 44 27
% of patients (95% CI)# 69.0 (56.9-79.5) 37.0 (26.0-49.1) 80.0 (67.0-89.6) 42.2 (29.9-55.2)
Difference vs. CLB-% points (95% CD)§ 32.0 (16.6-47.5) - 37.8 (21.8-53.9) -
Best overall response-no. (%)
Complete response 20 (28.2) 34.1) 18 (32.7) 347
Partial response 29 (40.8) 24 (32.9) 26 (47.3) 24 (37.5)
Stable disease 10 (14.1) 39 (53.4) 9(16.4) 36 (56.3)
Progressive disease 1(1.4) 1(1.4) 1(1.8) -
Could not be determined 11 (15.5) 6(8.2) 1(1.8) 1(1.6)

BEN bendamustine hydrochloride injection, CLB, chlorambucil, FAS full analysis set, PPS per-protocol set, CI confidence interval

“PPS was used in a sensitivity analysis confirming robustness of the data

TObjective response (primary efficacy endpoint) was assessed according to 2008 iwCLL criteria by blinded independent central review

*The 95% confidence interval is based on the Clopper—Pearson method

$The unweighted difference in objective response rates between the treatment groups was determined

was not reached in either group. In the BEN group, 88% of
patients were alive at 18 months and in the CLB group, 85%
of patients were alive (Fig. 4A). There was no significant

sensitivity analysis on
result (Fig. 4B).

by the method of Newcombe

difference in the overall survival between two groups. The

per-protocol set exhibited consistent
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Fig.2 Kaplan—Meier curves of duration of response in full analysis
set (A) and per-protocol set (B)
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Fig.3 Kaplan—-Meier curves of progression-free survival in full anal-
ysis set (A) and per-protocol set (B)
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0 10 20 30 40 50
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Fig.4 Kaplan—Meier curves of overall survival in full analysis set (A)
and per-protocol set (B)

Subgroup analysis

The benefit of bendamustine over chlorambucil was
broadly consistent within subgroups, including patients
with Binet stage B and those with Binet stage C (Table 3).
For the patients with Binet stage B CLL in the ITT popu-
latuion, the objective response rate was 75.0% (95%CI:
55.1-89.3) in the BEN group and 32.4% (95%CI:
17.4-50.5) in the CLB group (p =0.001), with a difference
rate of 42.7% (95%CI: 20.2-65.1). For the patients with
Binet stage C CLL, objective response rate in BEN and
CLB group were 65.1% (95%CI: 49.1-79.0) and 41.0%
(95%CI: 25.6-57.0) respectively, with a difference rate of
24.1% (95%CI: 3.1-45.1; p=0.045). Sensitivity analysis
on per-protocol set confirmed the robustness of the data
(Table 3).

Safety
The incidence of AEs were summarized in Table 4. Overall,

AEs of any cause and regardless of attribution to treatmen
were reported in 71 (100%) patients in the BEN group and

65 (89.0%) patients in the CLB group. These events were
of grade 3 or higher in 81.7% and 32.9% of the patients,
respectively. Events leading to discontinuation occurred
in 28.2% of the patients in the BEN group and in 6.8% of
those in the CLB group. Additionally, dose reduction of all
trial drugs because of AEs were occurred in 37 (52.1%) and
4 (5.5%) patients, respectively. 15 (21.1%) patients in the
BEN group experienced SAEs and one (1.4%) patient in
the CLB group. Among them, SAEs suspected to be drug-
related were recorded in 10 (14.1%) patients in the BEN
group. Death due to AEs occurred in 3 (4.2%) and 1 (1.4%)
of patients in two groups, respectively.

In the two groups, the most common hematologic AEs
were neutropenia, thrombocytopenia, leukopenia, anemia,
and lymphopenia. Neutropenia (78.9% vs. 50.7%), leukope-
nia (76.1% vs. 12.3%), and lymphopenia (43.2% vs. 2.7%)
occurred more frequently in the BEN group than in the CLB
group. The AEs of grade 3 or higher that was more fre-
quent in the BEN group was neutropenia (49.3% and 17.8%),
amd leukopenia (32.4% and 1.4%). Another AE of grade 3
or higher that were reported in at least 10% of the patients
in two groups was thrombocytopenia (19.7% and 21.9%).
The only grade 3 or higher AEs that was more frequent in
the BEN group was lymphopenia (22.5%). The incidence
of hyperglycemia (9.9% vs. 19.2%) and hyperbilirubinemia
(12.7% vs. 13.7%) was lower in the BEN group than that in
the CLB group. With regard to the non-hematologic AEs,
nausea, vomit, fever, fatigue and rash occurred in at least
10% of the patients and more frequent in the BEN group.

Discussion

Although novel agents changed the treatment landscape of
CLL dramatically in the last few years, the duration of drug
exposure, the risks of toxic effects and resistance, as well
as treatment costs are a great challenge for their extensive
clinical application. Chemoimmunotherapy still has a role
in the standard frontline therapy for a specific population
[12]. Here, we present the results of the first randomized
comparison of bendamustine versus chlorambucil for unfit
Chinese patients with Binet stage B/C CLL. The results
demonstrated the advantages of bendamustine in inducing
the disease remissions, with higher proportions of patients
achieving remission (69.01% vs. 36.99%) and complete
remission (28.2% vs. 4.1%) compared with chlorambucil.
Meanwhile, bendamustine resulted in significantly longer
PFS and DR, which clearly favors the bendamustine treat-
ment. Additionally, the present study reported a favorable
and acceptable safety profile for bendamustine in Chinese
patients with Binet stage B/C CLL. Overall, the data from
this phase III trial suggest that bendamustine is an effica-
cious and safe agent in this population.
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Table 3 Tumor Response in the subgroups stratified by Binet stage

Variable Binet stage B Binet stage C
FAS population BEN (N=28) CLB (N=34) BEN (N=43) CLB (N=39)
objective response*

No. of patients 21 11 28 16

% of patients (95% CI)t

Difference vs. CLB-% points (95% CD)i
Best overall response-no. (%)

Complete response

Partial response

Stable disease

Progressive disease

Could not be determined
PPS population§
objective response*

No. of patients

% of patients (95% CI)7

Difference vs. CLB-% points (95% CI)%
Best overall response-no. (%)

Complete response

Partial response

Stable disease

Progressive disease

Could not be determined

75.0 (55.1-89.3)
42.7 (20.2-65.1)

9 (32.1)
12 (42.9)
4(14.3)
3(10.7)

BEN (N=22)

19
86.4 (65.1-97.1)
49.7 (27.3-72.1)

9 (40.9)
10 (45.5)
3(13.6)

32.4 (17.4-50.5)

65.1 (49.1-79.0)
24.1 (3.1-45.1)

41.0 (25.6-57.0)

2(5.9) 11 (25.6) 1(2.6)
9 (26.5) 17 (39.6) 15 (38.5)

20 (58.8) 6 (14.0) 19 (48.7)
1(2.9) 12.3) -

2(5.9) 8 (18.6) 4(10.3)

CLB (N=30) BEN (N=33) CLB (N=34)
11 25 16

36.7 (19.9-56.1)

75.8 (57.7-88.9)
28.7 (6.4-51.0)

47.0 (29.8-64.9)

2(6.7) 9(27.3) 1(2.6)
9 (30.0) 16 (48.5) 15 (38.5)
18 (60.0) 6(18.2) 18 (48.7)
- 1 (3.0) -
1(3.3) 13.0) -

BEN bendamustine hydrochloride injection, CLB chlorambucil, FAS full analysis set, PPS per-protocol set, CI confidence interval

“Objective response (primary efficacy endpoint) was assessed according to 2008 iwCLL criteria by blinded independent central review

"The 95% confidence interval is based on the Clopper—Pearson method

*The unweighted difference in objective response rates between the treatment groups was determined by the method of Newcombe

SPPS was used in a sensitivity analysis confirming robustness of the data

In the present study, we noticed that the enrolled patients
have a younger median age (59 years, range 31-83 years)
compared with the average diagnosis age of ~70 years in
Western countries [22]. Consistently, in several previous
reports, the majority of Chinese patients with CLL gener-
ally had a young age of fewer than 65 years [15, 38]. It is
likely that the development of CLL depends on the interplay
of a genetic predisposition with exposure to environmental
factors [22]. Thus, genetic disparities, eating habits, or envi-
ronmental factors may account for the ethnic difference in
diagnosis age. Besides, the proportion of younger patients
with CLL seems to increase due to more frequent blood test-
ing [11]. This reinforces the necessity for the investigation
on the efficacy and safety of bendamustine in the Chinese
population.

Bendamustine was associated with a higher objective
response rate and complete response rate than the chloram-
bucil. This finding was consistent with the results of the
previous trial in Caucasia patients [13]. The higher complete
response rate achieved with bendamustine is an important
finding because there is evidence that the higher complete

@ Springer

response rate is associated with longer progression-free sur-
vival, which is then beneficial to improved quality of life
[7, 32]. In our study, the mean progression-free survival in
bendamustine-treated patients was nearly two-fold com-
pared with chlorambucil-treated patients (16.5 months vs
9.6 months), supporting this opinion. Meanwhile, benda-
mustine induced more durable remissions compared with
chlorambucil (19.2 months vs. 10.7 months) in this popula-
tion. The bendamustine-induced duration of response was
comparable with approximately 21 months of bendamustine
monotherapy reported in Caucasia patients [14]. Meanwhile,
the 19.2 months duration of response induced with benda-
mustine is higher than the estimated 8.7 months recently
reported in Japanese [20]. These promising results highlight
the favorable benefit of bendamustine in the Chinese popu-
lation. However, median overall survival was not reached
in both groups and then no difference was observed at the
time of data cutoff, although patients showing any response
had longer survival than non-responders. It is most prob-
ably because of the very small number of death events that
occurred. Similar to the previous study in Caucasia patients,
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Tablet.l Adverse event§ of any Event, no. of patients (%) BEN (n=71) CLB (n=73)
cause in safety population
All Grades Grade 3/4 All Grades Grade 3/4
Any events 71 (100.0) 58 (81.7) 68 (93.2) 24 (32.9)
Any event leading to discontinuation 20 (28.2) 18 (25.4) 5(6.8) 4(5.5)
Any significant events* 44 (62.0) 38 (53.5) 9(12.3) 8 (11.0)
Any adverse reactions 70 (98.6) 53 (74.6) 66 (90.4) 22 (30.1)
Event occurring in > 10% of patients in either group
Neutropenia 56 (78.9) 35 (49.3) 37 (50.7) 13 (17.8)
Thrombocytopenia 42 (59.2) 14 (19.7) 44 (60.3) 16 (21.9)
Leukopenia 54 (76.1) 23 (32.4) 9 (12.3) 1(1.4)
Anemia 28 (39.4) 0(0.0) 16 (21.9) 1(1.4)
Lymphopenia 33 (46.5) 21 (29.6) 227 0(0.0)
Hyperglycemia 7(9.9) 2(2.8) 14 (19.2) 1(1.4)
Hyperbilirubinemia 9 (12.7) 0(0.0) 10 (13.7) 1(1.4)
Hypoproteinemia 8 (11.3) 0(0.0) 2.7 0 (0.0)
Elevated lactate dehydrogenase 10 (14.1) 0(0.0) 9(12.3) 0 (0.0)
Elevated alanine aminotransferase 17 (23.9) 1(1.4) 5(6.8) 0 (0.0)
Elevated aspartate aminotransferase 15 (21.1) 1(1.4) 6(8.2) 0 (0.0)
Nausea 34 (47.9) 1(1.4) 5(6.8) 0(0.0)
Vomit 20 (28.2) 2(2.8) 5(6.8) 1(1.4)
Anorexia 16 (22.5) 1(1.4) 1(1.4) 0(0.0)
Fever 23 (32.4) 1(1.4) 6(8.2) 1(1.4)
Fatigue 12 (16.9) 34.2) 7 (9.6) 0(0.0)
Rash 21 (29.6) 1(1.4) 1(1.4) 0(0.0)

BEN bendamustine hydrochloride injection, CLB chlorambucil

*Signiﬁcant events were defined as events that led to dose reduction, interruption, or discontinuation, other

than a serious events

Adverse reactions were defined as AEs that classified as definitely or possibly related to investigational

drugs

the benefit of bendamustine over chlorambucil was broadly
consistent in different Binet stages [13]. However, despite
bendamustine monotherapy induced better responses clini-
cally, the use of chemoimmunotherapy, including bendamus-
tine and chlorambucil, is steadily declining [4]. In recent
years, a number of highly active novel agents, including
kinase inhibitors (e.g. ibrutinib, acalabrutinib), an antagonist
of BCL-2 (e.g. venetoclax), and new anti-CD20 monoclo-
nal antibodies (e.g. rituximab, obinutuzumab), have been
added to the therapeutic armamentarium for CLL [5]. The
accumulative data support the widespread use of benda-
mustine plus rituximab (i.e. BR regimen) in CLL treatment
since it can increase the objective response rate (88%) and
progression-free survival (33.9 months) compared with the
bendamustine monotherapy [9]. More importantly, the BR
regimen is associated with a lower risk for myelosuppres-
sion [8]. Although chlorambucil plus rituximab (R-Clb), or
bendamustine plus ofatumumab or obinutuzumab have been
compared with BR regimen [17, 29], to data, there is no
evidence that these regimens are superior to BR in CLL.
In general, the bendamustine monotherapy or BR regimen

may offer a better risk—benefit ratio [28], providing direct
evidence for the bendamustine in the Chinese population.
In light of the safety analysis, the present study dem-
onstrated an acceptable safety profile for bendamustine in
Chinese patients with CLL. The safety profiles of benda-
mustine and chlorambucil in the present study were gen-
erally consistent with the known profiles, as previously
reported in other studies [13, 18]. There were no new safety
signals identified in the Chinese population. Myelosuppres-
sion, including grade 3/4 neutropenia (49.3% and 17.8%)
and thrombocytopenia (19.7% and 21.9%) was the primary
AEs associated with both bendamustine and chlorambucil.
In addition, leukopenia (32.4%) and lymphopenia (29.6%)
are other frequent AEs of grade 3/4 caused by bendamus-
tine, while not by chlorambucil. Even so, the majority of
AEs were manageable and tolerable, which resolved soon
with supportive care and dose reductions. Except for these
above hematological toxicities, only a few patients who were
treated with bendamustine and chlorambucil experienced
grade 3 or higher AEs, such as hyperglycemia, vomit, fever,
and fatigue. Notably, severe infections are also an important
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safety concern of particular interest because they are a major
cause of morbidity and mortality in CLL patients [1]. In
the present study, grade 3/4 infections occurred in 11% of
patients with bendamustine and none with chlorambucil;
more importantly, no patient died due to infectious com-
plications. The incidence of severe infections was generally
comparable with the results from similar studies [13, 21].
However, severe infections rates of 11.4% and infection-
related death of 14% have been recently reported for BTK
inhibitor ibrutinib [31]. Meanwhile, the combination therapy
(e.g. FCR and BR) reported the more frequent severe infec-
tions (39.8% and 25.4%) in similar populations [8]. Moreo-
ver, the safety profile of bendamustine was similar to the
results from a single-arm trial in the Chinese population
with NKL [26]. Overall, bendamustine is safe in the Chinese
population, without new unexpected safety signals.

Although this was a randomized, controlled trial, several
limitations exist. Firstly, the investigational drug (bendamus-
tine) and comparator (chlorambucil) are no longer the stand-
ard frontline treatments for the majority of CLL patients,
especially for young patients. Nevertheless, evidence gaps
in the Chinese population are still worth filling, and mean-
while, these low-intensity drugs remain appropriate for
first-line therapy in physically unfit patients. Secondly, the
findings of this study are limited by the fact that it was not
a double-blind design, but rather, was an open-label study,
which might lead to the subconscious bias favorable to the
experimental group. However, the results have been assessed
by the independent review committee. This aspect ensures
the quality of this study. In addition, the present study had
a relatively small sample size. Even so, it has sufficient sta-
tistical power to reach the intended target for the primary
endpoint. On the basis of the findings in this study, the large-
scale trials on combination therapy with bendamustine or
other agents are in progress or planned.

In conclusion, the results of this trial showed that ben-
damustine resulted in a significantly higher response rate
and longer progression-free survival than chlorambucil in
previously untreated Chinese patients with Binet stage B/C
CLL. The clinical benefit for bendamustine was observed
across all categories of the Binet stage. Overall, these
results validate the role of bendamustine as an effective
first-line therapy in this Chinese population with a man-
ageable toxicity profile.
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