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ARTICLE INFO ABSTRACT

Keywords: Chemoimmunotherapy with bendamustine and rituximab is an alternative treatment for elderly patients with
CLL CLL. The aim of this observational multicenter study was to prospectively assess efficacy and safety of bend-

B?nd?}mUStine amustine and rituximab in front-line therapy in patients with CLL and significant comorbidities in real hema-
}élmxngf"*; ) tological practice. Eighty-three consecutive patients with cumulative illness rating scale (CIRS) > 6 who re-
CB:;OI 1d patients ceived at least one cycle of BR as first-line treatment were included in the study. The median age was 71 years

(range, 53-83), the median CIRS was 8 (range, 7-17), and 60.2% of patients had a creatinine clearance <70 mL/
min. FISH analysis, available for 78 cases, showed a del(17p) in 11.5% and del(11q) in 20.5% of patients. Overall
response rate was 88.0% with a complete response rate of 20.5%. With median follow-up time of 22 months, the
estimated median progression free survival was 35.9 months. Progression free survival and overall survival rates
at 2 years were 69.9% and 96.2%, respectively. Grade 3 or 4 neutropenia, thrombocytopenia, and anemia were
documented in 40 (48.2%), 14 (16.9%), and 8 (9.6%) patients, respectively. Grade 3 or 4 infections occurred in
14.5% of patients. Chemoimmunotherapy with BR is an effective therapeutic option with manageable toxicity
for the initial treatment of CLL patients with significant comorbidities. ClinicalTrials.gov Identifier:
NCT02381899.

First-line treatment

1. Introduction one major comorbidity [3].

An alternative first-line treatment in patients with CLL is the com-

Chronic lymphocytic leukemia (CLL) is one of the most common
lymphoid malignancies characterized by a heterogeneous clinical
course. Combined chemoimmunotherapy regimen fludarabine, cyclo-
phosphamide, and rituximab (FCR) have led to improvements in sur-
vival in younger patients with CLL and have become the standard front-
line therapy in fit patients [1,2]. However, the majority of CLL patients
are elderly and/or with significant comorbidities and thus not eligible
for aggressive chemoimmunotherapy. The median age at diagnosis of
this leukemia is 72 years with only one quarter of the patients being
younger than 65 years. In addition, 89% of the patients with a newly
diagnosed CLL have one or more comorbidities, and 46% have at least
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bination of bendamustine and rituximab (BR), which demonstrated
promising efficacy and safety in a phase II trial of the German Chronic
Lymphocytic Leukemia Study Group (GCLLSG) [4].

More recently, Eichhorst and colleagues published data from a large
phase III trial (CLL10) testing BR versus FCR for noninferiority in young,
fit patients with CLL [5]. BR was inferior to FCR regarding the primary
endpoint progression-free survival (PFS) and complete remission (CR)
rate. However, no significant difference in PFS was detected in a subset
analysis of patients older than 65 years. This result suggests that BR
should be considered for elderly fit patients.

Although BR is used in comorbid patients in daily practice, only
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limited data is available regarding BR regimen in comorbid patients
with CLL. Therefore, the aim of our prospective, observational, multi-
center study was to further evaluate efficacy and safety of BR regimen
as first-line therapy in patients with CLL and significant comorbidities.

2. Materials and methods
2.1. Patients and treatment

Previously untreated patients with progressive CLL and a
Cumulative Illness Rating Scale (CIRS) > 6, who were assigned to re-
ceive BR regimen, were prospectively included in the study. The study
was approved by institutional ethics committees and informed consent
was obtained from all patients. Patients were treated in five university
hospitals. All patients were scheduled to receive bendamustine at the
dose of 90 mg/m? on days 1 and 2 combined with rituximab 375 mg/m?>
on day 0 of the first course and 500 mg/m? on day 1 during subsequent
courses every 28 days for a maximum of six cycles. Response to treat-
ment was assessed using National Cancer Institute-sponsored Working
Group criteria [6], including bone marrow examination and radio-
graphic confirmation of complete response.

Use of granulocyte colony-stimulating factor (G-CSF) and anti-
microbial prophylaxis with sulfamethoxazole-trimethoprim and/or
aciclovir was at the discretion of the treating physician.

2.2. Outcomes

The primary objectives were to evaluate the safety and efficacy of
BR regimen given as first-line therapy in significantly comorbid
(CIRS > 6) patients with CLL. The primary end point of overall re-
sponse rate (ORR) was calculated on the intent-to-treat (ITT) popula-
tion defined by all patients who received at least one cycle of BR.
Patients with a clinical CR, but without bone marrow biopsy and/or
imaging examination, were considered as PR. Safety was assessed by
analysis of adverse events monitored throughout the study and graded
using NCI common terminology criteria for adverse events (CTCAE)
version 4.0. The secondary end points included the progression-free
survival (PFS) and the overall survival (OS).

2.3. Statistical analysis

Software MedCalc version 18.6 was used for statistical analysis. OS
was defined as the time interval from the start of therapy until death
form any cause; PFS was calculated from the start of therapy until
disease progression or death. Different clinical and biological char-
acteristics (age, gender, CIRS score, ECOG performance status, Rai
stage, bulky lymphadenopathy, chromosomal aberrations, IgVH muta-
tional status, creatinine clearance, and cumulative dose of bendamus-
tine) were evaluated for correlations with response rates and time-to-
event outcomes. Statistical comparisons were performed using Chi-
square test or Mann-Whitney test. The survival curves were constructed
according to Kaplan-Meier method and statistical significance of asso-
ciations between individual variables and survival parameters were
assessed using log-rank test.

3. Results
3.1. Patients’ characteristics

Between September 2014 and December 2016, 83 consecutive pa-
tients with CLL and CIRS > 6 were prospectively included in the study
(Table 1). The median age at treatment initiation was 71 years (range,
53-83), 55 patients (66.3%) were age 70 years or older and 55 patients
(66.3%) were at Rai stage III or IV. The median CIRS was 8 (range,
7-17) and 50 patients (60.2%) had a creatinine clearance <70 mL/min.
Comorbidities by CIRS category are summarized in Table 2. The most
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Table 1
Patients’ clinical and biological features.

Characteristic Patients (n = 83)

Age, years

Median (range) 71 (53-83)

=65 75 (90%)

=70 55 (66%)
Sex

Male 51 (61%)

Female 32 (39%)
CIRS score

Median (range) 8 (7-17)
ECOG performance status

0 16 (19%)

I 61 (73%)

I 6 (7%)
Rai stage

0 1 (1%)

I 9 (11%)

I 18 (22%)

I 29 (35%)

v 26 (31%)
Creatinine clearance, ml/min

Median (range) 65 (30-139)

<70 50 (60%)
Bulky lymphadenopathy (> 5cm) 33 (40%)
IgVH mutational status (n = 72)

Mutated 18 (25%)

Unmutated 54 (75%)
FISH analysis (n = 78)

17p deletion 9 (12%)

11q deletion 16 (21%)

Trisomy 12 16 (21%)

13q deletion 23 (29%)

Normal 14 (18%)

Absolute lymphocyte count, x10°/1
Median (range)

Hemoglobin, g/1
Median (range)

Platelets, x10°/1
Median (range)

116 (5.2-559)

102 (60-142)

129 (20-435)

Abbreviations: CIRS, cumulative illness rating scale; ECOG, Eastern Cooperative
Oncology Group.
* According to Dohner’s hierarchical genetic model [17].

Table 2

Comorbidities by CIRS category.
Organ system N (%)
Cardiac 34 (41%)
Hypertension 66 (79.5%)
Vascular 35 (42.2%)
Respiratory 27 (32.5%)
Eye/Ear/Nose/Throat 30 (36.1%)

Upper Gastrointestinal
Lower Gastrointestinal

22 (26.5%)
20 (24.1%)

Hepatic 17 (20.5%)
Renal 25 (30.1%)
Genitourinary 31 (37.3%)
Musculoskeletal 27 (32.5%)
Neurological 17 (20.5%)
Endocrine/Metabolic 57 (68.7%)
Psychiatric 5 (6%)

Abbreviations: CIRS, cumulative illness rating scale.

frequently affected organ systems or disorders were hypertension
(79.5%), endocrine or metabolic (68.7%), vascular (42.2%), and car-
diac (41%).

FISH analysis was performed in 78 patients and showed a del(17p)
in 9 (11.5%) patients and del(11q) in 16 (20.5%) patients. Data for
IgVH mutation status were available in 72 patients with unmutated
IgVH detected in 54 cases (75.0%).
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3.2. Treatment

The median number of treatment courses administered was 6
(range, 1-6) and the mean number was 5.4 courses. Forty-three patients
(51.8%) received the full dose six courses of therapy and 61 (73.5%)
received > 80% of the planned dose of bendamustine. Treatment was
discontinued early during the first or second course of therapy in 4
patients (4.8%) because of toxicity (death = 1, hematological toxi-
city = 2, skin rash = 1). Treatment was discontinued before the sixth
cycle in 21 pts (25.3%) because of hematological toxicity (n = 9),
serious infections (n = 3), stable disease (n = 3), skin rash (n = 2),
death (n = 1), injury (n = 1), planned surgery (n = 1), and patient’s
decision (n = 1).

3.3. Treatment efficacy

In the ITT population, the ORR was 88.0% (n = 73), with a CR rate
of 20.5% (n = 17), and a PR rate of 67.5% (n = 56). Stable disease (SD)
was observed in 4 patients (4.8%), and 2 patients (2.4%) had pro-
gressive disease. In four patients (4.8%), no response assessment was
performed because of early death (n = 1) or adverse events (n = 3). Six
patients who had a CR were considered as PR because of missing bone
marrow biopsy (Table 3).

With median follow-up time of 22.0 months, the estimated median
PFS was 35.9 months (95% CI, 26.9-NA). As for OS, the median has not
been reached (6 deaths). Two years PFS and OS estimates were 69.9%
and 96.2%, respectively (Fig. 1). The presence of del(17p) was the only
analyzed variable significantly associated with a lower ORR of 55.6%
(p < 0.001) and a shorter PFS of 9.0 months (p < 0.001). None of the
analyzed risk factors significantly influenced OS.

3.4. Safety

Fifty-one patients (61.4%) experienced at least one adverse event
grade 3 or 4 (Table 4). The most common adverse events were hema-
tological ones occurring in 46 patients (55.4%). Grade 3 or 4 neu-
tropenia, thrombocytopenia, and anemia were documented in 40
(48.2%), 14 (16.9%), and 8 (9.6%) patients, respectively.

Infection and skin rash were the most common nonhematological
toxicities. Grade 3 or 4 infections occurred in 12 (14.5%) patients: 5
patients developed pneumonia, 4 patients had febrile neutropenia, 1
had mycotic esophagitis, 1 had sepsis, and 1 had urinary tract infection.
Six (7.2%) patients developed severe skin rash. During treatment, one
patient (1.2%) died after the first course of therapy from infection
(sepsis).

Granulocyte colony-stimulating factor (G-CSF) as a primary or sec-
ondary prophylaxis of neutropenia was administrated to 16 patients
(19.3%) and 38 patients (45.8%), respectively. Fifty-five patients
(66.3%) received prophylaxis with sulfamethoxazole-trimethoprim and
44 patients (53%) received antiviral prophylaxis (aciclovir).

Of note, patients with creatinine clearance <70 mL/min did not
require more bendamustine dose reductions (p = 0.59) but did show

Table 3
Response to treatment.

Assessed for response (ITT population) 83

ORR 73 (88.0%)
CR 17 (20.5%)
PR 56 (67.5%)
SD 4 (4.8%)
PD 2 (2.4%)
Without response assessment 4 (4.8%)

Abbreviations: CR, complete remission; ITT, intent-to-treat; ORR, overall
response rate; PD, progressive disease; PR, partial remission; SD, stable
disease.
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Fig. 1. (A) Progression free survival and (B) overall survival.
Table 4
Incidence of CTCAE grade III/IV adverse events.
Adverse event Number of pts %
Hematological toxicity 46 55.4
Neutropenia 40 48.2
Thrombocytopenia 14 16.9
Anemia 8 9.6
Nonhematological toxicity 21 25.3
Infection 12 14.5
Skin rash 6 7.2
Allergic reaction 2 2.4
Thromboembolic event 2 2.4
Acute coronary syndrome 1 1.2
Hemolysis 1 1.2
Tumor lysis syndrome 1 1.2

Abbreviations: CTCAE, Common terminology criteria for adverse events.

higher incidence of severe anemia than patients with normal renal
function (16% vs. 0%, p = 0.019). Age and CIRS failed to predict any
severe toxicities or BR dose reduction.

4. Discussion

Despite the introduction of novel targeted treatments, FCR che-
moimmunotherapy still remains the standard front-line therapy for
young and fit patients with CLL without del(17p) or TP53 mutation [7].
However, with a median age of 72 years at diagnosis, most of CLL
patients are ineligible to receive fludarabine-based treatments. In the
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CLL11 study, the first large randomized phase III trial in patients with
previously untreated CLL and significant comorbidities, patients were
randomized to receive chlorambucil (Clb), chlorambucil plus obinutu-
zumab (G-Clb), or chlorambucil plus rituximab (R-Clb) [8]. The pa-
tients had a median age of 73 years, creatinine clearance of 62 mL/min,
and CIRS score of 8. G-Clb combination achieved higher ORR (78.4%
vs. 65.1%) and CR rate (20.7% vs. 7.0%), significantly prolonged
median PFS (26.7 vs. 15.2 months), and median time to next treatment
compared to R-Clb [9]. There was also a significant OS benefit for both
G-Clb and R-Clb arms compared with Clb alone. The final survival
analysis also confirmed that G-Clb provides prolongation of OS when
compared with R-Clb with two-year survival rate 91% vs. 84% [10].
Thus, the findings of the CLL11 study support the use of obinutuzumab
plus chlorambucil as preferred first-line treatment for CLL patients with
significant comorbidities.

However, one of the most frequently used first-line regimens in
routine treatment of patients with CLL is BR combination. Published
data from the Tumour Registry Lymphatic Neoplasms showed that BR
dominate first-line treatments of CLL (given to 56% of patients) by
office-based hematologists in Germany [11].

We herein present the data on the largest cohort of real-world CLL
patients with significant comorbidities (CIRS > 6) treated by BR che-
moimmunotherapy in a front-line setting (trials investigating first-line
BR in CLL patients are summarized in Table 5). Similar to the CLL11
trial, the study population included unfit patients with a median age of
71 years, creatinine clearance of 65mL/min, and CIRS score of 8.
Compared with G-Clb combination our analysis of BR regimen showed
comparable CR rate (20.5% vs. 20.7%), slightly increased ORR (88% vs.
78.4%) and a longer median PFS (35.9 vs. 26.7 months). The incidence
of grade =3 adverse events was also comparable (61.4% vs. 70% in G-
Clb arm). Although we observed higher incidence of grade 3 or 4
neutropenia (48.2% vs. 33% in G-Clb), this did not translate into a
higher incidence of severe infections (14.5% vs. 12% in G-Clb).

In a phase II GCLLSG trial, Fischer and colleagues demonstrated
promising efficacy and safety of BR in previously untreated patients
with CLL [4]. Overall response rate was 88.0% with a CR rate of 23.1%;
the median PFS was 33.8 months. The median age was 64 years and
35.0% patients had a creatinine clearance <70 mL/min; CIRS was not
calculated.

Our results are comparable to data published by Fisher at al. despite
the fact that our study included older patients (median age, 71 years),
with higher proportion of the patients with an impaired creatinine
clearance of <70 mL/min (60%). Remarkably, the incidence of grade 3
or 4 adverse events observed in our cohort was also comparable (61.4%
versus 64.1% in Fisher’s cohort). The incidence of both severe neu-
tropenia and infection (48.2% and 14.5%, respectively) was higher in

Table 5
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our study compared with the reported numbers in Fisher’s cohort
(19.7% and 7.7%, respectively). However, Eichhorst et al. observed
similarly higher rate of severe neutropenia and infection (59% and
25%, respectively) in younger and fit patients (median age, 61 years;
median CIRS 2) in a GCLLSG phase III trial [5].

Laurenti and colleagues published a retrospective analysis of the use
of BR for elderly patients with previously untreated CLL [12]. They
reported data of 70 patients with a median age of 72 years, 8 patients
were unfit (CIRS > 6). The ORR was 88.6% and a CR rate 31.4%;
median PFS was 35 months. More than 55% of patients required a
bendamustine dose reduction due to increased toxicity. Grades 3 and 4
hematological toxicity was recorded in 37.1% of patients and non-
hematological toxicity in 25.7% of patients. The most common grade 3
and 4 adverse events were neutropenia (28.5%) and infections (10%).
In our prospective study, we obtained similar efficacy in terms of ORR,
CR rate and PFS. Interestingly, the incidence of grade 3-4 infections
(14.5%) and the proportion of patients with the bendamustine dose
reduction (48.2%) were comparable in our cohort, although all in-
cluded patients were unfit (CIRS > 6).

Our observations are also in the line with recently published results
of the phase III MABLE trial, in which efficacy of BR was compared with
rituximab and chlorambucil in fludarabine-ineligible patients with CLL
[13]. The median age of the study population was 72 years and the
median number of comorbidities was three (CIRS was not used). First-
line BR patients showed an ORR of 91% including a CR rate of 24%,
with a median PFS of 39.6 months. Safety profiles were similar for both
arms, although slightly higher incidence of grade =3 adverse events
was observed with BR. However, comparison of safety data with this
trial is difficult, because results were presented for the pooled popula-
tion only (first and second line patients).

Novel targeted agents have shown promising efficacy in the re-
lapsed/refractory CLL and are now being evaluated in the first-line
setting. A phase III trial comparing BR, ibrutinib, and ibrutinib plus
rituximab found that treatment with continuous ibrutinib was superior
to treatment with BR with regard to PFS (estimated PFS at 2 years 74%
with BR vs. 87% with ibrutinib alone) [14]. The response rate was lower
with BR than with ibrutinib (81% vs. 93%) but BR achieved higher CR
rate (26% vs. 7%). The rate of grade =3 hematological adverse events
was higher with BR than with ibrutinib (61% vs. 41%), whereas the rate
of grade =3 nonhematological adverse events was lower with BR (63%
vs. 74%). The median age of patients treated with ibrutinib was 71
years, creatinine clearance of 69 mL/min, and the median number of
comorbidities was 2 (CIRS was not used). Compared with ibrutinib arm
our analysis of BR regimen in comorbid patients (median CIRS 8)
showed comparable ORR (88% vs. 93%), higher CR rate (20.5% vs. 7%)
and a shorter estimated PFS at 2 years (70% vs. 87%). The incidence of

Studies exploring chemoimmunotherapy with bendamustine and rituximab in treatment-naive chronic lymphocytic leukemia.

Reference Treatment Number of patients treated with Age, median CIRS, CrCl, median (mL/ ORR (%) CR (%) PFS (months)
BR (years) median min)

Fischer et al. [4] BR 117 64 NA 79.1 88 23.1 33.8

Laurenti et al. [12] BR 70 72 NA NA 88.6 31.4 35

Gentile et al. [18] BR 279 70 2 68 86.4 28 40

Michallet et al. [13] BR 178 72 NA NA 91 24 39.6
R-chlorambucil

Eichhorst et al. [5] BR 279 61 2 86.4 96 31 41.7
FCR

Woyach et al. [14] BR 183 70 NA NA 81 26 43
Ibrutinib
Ibrutinib + R

Spacek et al. [present BR 83 71 8 65 88 20.5 35.9

study]

Data of patients treated with BR are shown.

Abbreviations: B, bendamustine; CIRS, cumulative illness rating scale; CR, complete remission; CrCl, creatinine clearance; ORR, overall response rate; PFS, pro-

gression-free survival; R, rituximab.
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grade =3 hematological adverse events was higher in our study com-
pared with the reported numbers in ibrutinib cohort (55% vs. 41%).
Interestingly, the observed grade =3 nonhematological adverse events
of the BR regimen compare favorable to the rate in patients receiving
ibrutinib (25% vs. 74%).

Although ibrutinib may be well tolerated, real-world data suggest
that approximately 40% of patients discontinue ibrutinib due to intol-
erance (with the median time to ibrutinib discontinuation being 7
months) [15]. In addition, recently published retrospective analysis has
shown that CIRS has prognostic significance for patients with CLL
treated with ibrutinib in both frontline and relapsed setting, regardless
of patient age [16]. Furthermore, a high burden of comorbidities
(CIRS > 6) was associated with an increased risk of ibrutinib dose
reduction and therapy discontinuation. Hence, the optimal treatment of
comorbid patients with CLL remains an important clinical question,
which should be addressed by prospective studies.

5. Conclusions

In conclusion, this prospective observational study showed that
chemoimmunotherapy with BR is an effective therapeutic option with
manageable toxicity for the initial treatment of CLL patients with sig-
nificant comorbidities.
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