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Abstract

Purpose Treatment options for patients with relapsed
and refractory multiple myeloma have improved since the
introduction of immune-modulating agents such as lena-
lidomide and thalidomide. However, almost all patients
relapse and suffer from an increasing amount of adverse
events due to multiple lines of therapy that eventually lead
to a reduced quality of life.

Methods In this bicentric retrospective analysis, 58
patients who had been treated with either bendamustine
monotherapy (62 % of the patients) or combined steroid
therapy were included. Further inclusion criteria were at
least relapsed disease. Patients had previously been treated
with a mean of four lines of therapy (range 1-10). They
received a median of three cycles of treatment. Dosage var-
ied from 60 to 300 mg/m? (median 120 mg/m?) and was
administered intravenously on day 1 and 2 of a 28-day
cycle.

Results Observed toxicity was mild and most commonly
led to hematological side effects such as thrombopenia
and anemia. Response rates were as follows: no complete
response, 20 % partial response, 39 % minimal response,
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27 % stable disease and 14 % progressive disease. Median
overall survival (OS) was 17 months. Median event-free
survival was 7 months. Patients who had not received
a concomitant steroid had a median OS of 17 months
compared to 13 months median OS for patients who had
received a concomitant steroid.

Conclusion Bendamustine monotherapy is an effective
treatment option for heavily pre-treated myeloma patients
due to its favorable response rate and mild toxicity.

Keywords Myeloma - Bendamustine - Dexamethasone -
Treatment

Introduction

OS for patients with multiple myeloma has increased due
to novel agents such as lenalidomide (Revlimid), bort-
ezomib (Velcade) and autologous stem cell transplanta-
tion. However, almost all patients suffer from relapsed
disease or develop refractory disease that still limits the
OS to 3-5 years. Besides, patients who receive up to ten
lines of treatment experience an increasing amount of
adverse events that eventually lead to a reduced quality of
life. Therefore, we examined bendamustine as a treatment
option for heavily pre-treated patients regarding OS and
EFS as primary endpoints. Secondary endpoints included
overall response rate (ORR) and toxicity.

Bendamustine is a bifunctional alkylating agent caus-
ing intra- and inter-strand cross-links between DNA bases
and shows only partial cross-resistance with other alkylat-
ing agents. While the mechlorethamine group is similar
to other alkylators, the benzimidazole ring has structural
homogeny with some purine analogs, suggesting that ben-
damustine may have purine analog in addition to alkylator
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activity (Kalaycio 2009). It has been used for therapy of
lymphoma and myeloma and is known for its mild toxic-
ity, most frequently including anemia, thrombopenia and
leukopenia.

In this retrospective two-center analysis, we identi-
fied 58 patients with relapsed multiple myeloma who had
received a bendamustine monotherapy or a concomitant
steroid. Bendamustine was administered intravenously on
day 1 and 2 of a 28-day cycle. Exclusion criteria were other
combination partners, prior bendamustine treatment and
first-line treatment.

Patients and methods

This is a retrospective study in patients with relapsed or
refractory multiple myeloma. We investigated patients who
had been treated at the University Hospital Bonn and the
Klinikum Chemnitz, both Germany, between January 2001
and August 2011. A total of 58 patients with refractory
or relapsed myeloma were reported. Bendamustine is an
approved treatment option for myeloma in Germany, and
hence a formal consent is not required.

We observed heavily pre-treated patients with relapsed
or refractory multiple myeloma who had received a median
of four previous lines of therapy before bendamustine treat-
ment was started. Exclusion criteria were other combina-
tion partners, prior bendamustine treatment and first-line
treatment. All patients were 18 years of age or older.

Bendamustine was administered intravenously on day 1
and 2 of a 28-day cycle. Median dosage was 120 mg/m>
(60300 mg/m?). Treatment was stopped when disease
progression occurred under treatment. Thirty-eight percent
of patients (n = 22) received concomitant steroid therapy
which was administered at a median dose of 40 mg on day
1-4 and 9-12.

Primary endpoints were OS and EFS. Secondary end-
points included assessment of ORR [defined as complete
response (CR) 4 partial response (PR) + minimal response
(MR)], stable disease (SD), progressive disease (PD), tox-
icity and the influence of predictors on OS and EFS under
bendamustine treatment.

Investigator-evaluated response was assessed accord-
ing to the International Myeloma Working Group uniform
response criteria for multiple myeloma (Durie et al. 2006).
ORR was calculated as CR 4+ PR + MR as recommended
by the American Society of Hematology/US Food and
Drug Administration Workshop on Clinical Endpoints in
Multiple Myeloma (Anderson et al. 2008). OS was calcu-
lated from the first date of bendamustine treatment to death.
EFS was defined as time from first day of treatment to dis-
ease progression or death due to any cause. Predictors for
OS and EFS included Salmon and Durie stage of disease,

@ Springer

Calcium level, hemoglobin level, thrombocyte level and
creatinine level before first day of treatment, among others.

Adverse events were graded according to CTC AE crite-
ria version 3.0.

For OS and EFS, the Kaplan—-Meier procedure was
used to characterize the survival function. Kaplan—-Meier
curves for OS and EFS were further evaluated using the
log-rank test to evaluate the association between dos-
age, concomitant therapy, Ig subtype and number of
prior lines of therapy and OS and EFS. Cox regression
was used to show the association between relevant prog-
nostic factors and OS and EFS. For further evaluation,
we added the hazard ratio to show the strength of asso-
ciation between prognostic factors and the OS and EFS.
Prognostic factors included sex, primary refractory ver-
sus relapsed and refractory disease, Salmon and Durie
stage (Ila and IIla vs. IIIb), LDH level, calcium level,
hemoglobin level (>/<7 g/dl), platelet level (>/<100,000/
pl) and creatinine level before first day of bendamustine
therapy as well as the number of prior lines of therapy.
We used the IBM SPSS Statistics version 22 for statisti-
cal analysis.

Results

Baseline demographic and disease-related characteris-
tics are shown in Table 1. The mean/median time from
diagnosis to bendamustine treatment was 3.5 years
(range 0.1-12). Of all patients, 22 patients received a
concomitant steroid therapy. Patients received a median
of three (range 1-8) cycles of treatment. Most of the
patients (n = 40) had a Salmon and Durie stage IIla dis-
ease, one suffered from a stage Ila and 14 from a stage
IIIb disease. Patients had received a median of four pre-
vious lines of therapy (range 1-10). Overall, 29 patients
(50 %) had received prior treatment with VAD (vincris-
tine, adriamycin, dexamethasone), thirteen (22 %) with
VMCP (vincristine, melphalan, cyclophosphamide,
prednisone), ten (17 %) with VCAP (vincristine, cyclo-
phosphamide, adriamycin, prednisone), 16 (28 %) with
lenalidomide and 30 (52 %) with bortezomib. Twenty
patients (34 %) had previously undergone autologous
stem cell transplantation. Ten of those had received stem
cell transplantation twice. The median dose of benda-
mustine was 120 mg/m? (range 60-300 mg/m?). All
patients were investigated with regard to efficacy and
toxicity.

The median OS was 17 months (Fig. 1a), while median
EFS was 7 months (Fig. 2a). Comparing monotherapy to
treatment with concomitant steroids, median OS was 17 ver-
sus 13.5 months (p = 0.85) and median EFS was 7 months
for both groups (p = 0.6). As we differentiated according
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Fig. 1 a Kaplan-Meier plot of dosage-dependent (>/<120 mg/
m?) OS. Median of OS was 17 months. b Kaplan-Meier plot of OS
comparing monotherapy and concomitant steroid therapy. ¢ Kaplan—

to bendamustine dosage, OS for patients who had received
<120 mg/m® was 16.7 versus 15 months (p = 0.58) for those
who had been treated with a dose of 120-300 mg/m?. Com-
pared to non-responders, those patients who had at least
achieved SD, OS did not improve significantly. Median OS
for patients with IgG subtype was 21.8 versus 13.1 months
for patients with IgA subtype (p = 0.18). Regarding number
of prior lines of therapy, OS varied from 16.8 months for
less than or three prior lines and 14 months for more than
three lines of prior treatment (p = 0.83).
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Regarding relevant prognostic factors for OS such as age,
creatinine, thrombocytopenia and anemia that have been
described previously, we could not find significant differ-
ences in OS or EFS as shown in Table 2 using Cox regres-
sion. To further evaluate the strength of association between
these prognostic factors and OS and EFS, we added the
hazard ratio (HR). An association between reduced OS and
severe thrombocytopenia, severe anemia, primary refractory
disease, prior autologous stem cell transplantation can be
shown, while stage Ila and IIla disease is associated with an
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Fig. 2 a Kaplan-Meier plot of dosage-dependent EFS (>/<120 mg/
m?). Median event-free survival was 7 months. b Kaplan—Meier plot
of EFS comparing monotherapy and concomitant steroid therapy.

increased OS in contrast to stage IIIb disease, as expected.
Creatinine level, LDH level, age and sex were not associated
with reduced or increased OS in this analysis (Table 2).
Forty-four patients were evaluable regarding response
rate as shown in Table 3. The ORR (CR + PR + MR)
was 59 %. No CR was observed. Of those patients, nine
(20 %) were reported with PR, one of whom achieved a
very good PR. Seventeen (39 %) patients achieved MR. SD
was observed in twelve (27 %) patients. Six patients (14 %)
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suffered from PD during bendamustine treatment. Compar-
ing those who had received a monotherapy to those who
had received a concomitant steroid, response rates were
both 59 %. The ORR for those who had received more or
<120 mg/m* was 53 versus 64 %. Regarding Ig subtype,
response rates were 57 % with IgG subtype and 64 % with
IgA subtype. Patients who had received three or less prior
lines of therapy had an ORR of 65 %, while patients who
had received more than three lines had an ORR of 54 %.
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Table 2 Relevant prognostic factors

Table 4 ORR (vgPR + PR + MR) versus SD + PD

OS HR EFS HR

Salmon and Durie stage (Ila + IIIa vs. IIIb) 0.1 04 02 05

Hemoglobin (>/<7 g/dl) 05 14 04 1.6
Platelet count (>/<100,000/ul) 02 1.8 09 1

Relapsed disease versus primary refractory 04 14 0.08 24
Creatinine 04 1 07 1

Osteolytic lesions 07 11 05 13
Extramedullary manifestations 07 07 03 03
Monotherapy versus steroid combination 08 1.1 06 13

therapy

Calcium level 0.07 15 0.02 16
LDH level 02 1.1 01 1.1
Dosage (>/<120 mg/m?) 09 1 05 14
Prior autologous stem cell transplantation 03 1.5 003 39
Age 04 1 03 1

Sex 08 09 08 09
Light chain type 07 08 0.6 0.7
Bortezomib 03 15 01 21

As shown in Table 4, there was no significant differ-
ence in patients who had at least achieved MR regarding
dosage, combined steroid therapy, Ig subtype and number
of prior lines of therapy compared to those patients who
had suffered from SD or PD. There was also no signifi-
cant difference regarding OS and EFS between patients
who had at least achieved MR and patients who had SD
or PD.

As expected and shown in Table 5, hematological side
effects were reported most frequently. Anemia with hemo-
globin level <6.5 g/dl (grade 4) was reportedly seen in 53 %
of patients (n = 30). Of these patients, only six developed
grade 4 anemia during or after bendamustine treatment. Of
all patients, 79 % suffered from anemia. There was no sig-
nificant difference regarding anemia between monotherapy
and concomitant steroid treatment. There was also no asso-
ciation between dosage and grade of anemia. Leukopenia
could be observed in 60 % (n = 35) of patients. Most of

Table 3 Response rates

ORR SD+PD p
(CR+PR+MR) n=18
n=26
Monotherapy 16 11 1.0
+Steroids 10 7
Dosage <120 mg/m> 11 10 1.0
Dosage >120 mg/m? 15 8
Prior lines of therapy <3 13 7 0.218
Prior lines of therapy >3 13 11
1gG 17 13 0.08
IgA 9 5

them (74 %) were mild to moderate, and no association
with combined steroid therapy and dosage was observed.
Thrombocytopenia was observed in 40 % (n = 23) of
patients. Eleven patients had mild-to-moderate thrombo-
cytopenia, whereas twelve patients suffered from severe
thrombocytopenia with platelet counts of <50,000/ul. Dos-
age and concomitant steroid therapy were not associated
with grade of thrombocytopenia. Erythrocyte concentrate
and GCSF support were administered as required and were
reported for two patients. Two patients suffered from a mild
allergic reaction during the second cycle of bendamustine
treatment. Allergic reactions included generalized exan-
thema and mild bronchospasm. Allergic reactions were
not dose dependent. Other adverse events included mild
fatigue, nausea and vomitus and were reportedly observed
in three patients. In one patient, worsening in neuropathic
pain was observed. No grade 3/4 non-hematological side
effects were observed. No thromboembolic events were
documented.

Discussion

In this retrospective study, bendamustine monotherapy
and combined steroid therapy in heavily pre-treated

Monotherapy ~ +Steroids <120 mg/m>  >120 mg/m> <3 Prior lines of >3 Prior lines of ~ IgG  IgA
therapy therapy
Stringent complete response 0 0 0 0 0 0 0 0
Complete response 0 0 0 0 0 0 0 0
Very good partial response 1 0 1 0 0 1 1 0
Partial response 6 2 3 5 4 4 4 4
Minimal response 9 8 7 10 9 8 12 5
Stable disease 9 3 6 6 6 6 10 2
Progressive disease 2 4 4 2 1 5 3 3
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Table 5 Toxicity

Toxicity Grade 1 Grade 2 Grade3 Grade4 Total patients
n (%)
Anemia 0 5 11 30 46 (79)
Leukopenia 11 15 7 2 35 (60)
Thrombocyto- 6 5 8 4 23 (40)
penia
Allergic reac- 2 0 0 0 2(3)
tion
Gastrointes- 2 0 0 0 23
tinal

myeloma patients resulted in a median OS of 17 months
and median EFS of 7 months. ORR was estimated at 59 %
(CR + PR + MR). However, just one vgPR and no immu-
nofixation-negative CR, which might be considered a key
determinant in long-term outcome of salvage therapy, were
observed (Niesvizky et al. 2008). SD was considered a
valid therapeutic goal and was achieved in 27 % (n = 12)
of patients. Reported toxicity was mild, mainly including
hematological side effects such as anemia, thrombocytope-
nia and leukopenia.

Similar OS and EFS (17/7 months) were reported
by Michael et al. (2010) for bendamustine monother-
apy in relapsed or refractory myeloma for patients who
had received a median of two lines of previous therapy
(Michael et al. 2010). There are some studies which have
investigated bendamustine and combination partners in
relapsed or refractory myeloma. For bendamustine in
combination with dexamethasone and bortezomib, OS of
50 months was reported with a less heavily pre-treated col-
lective of patients (two lines of previous treatment) without
severe hematological toxicities due to previous treatments
(Ponisch et al. 2013). Lentzsch et al. (2012) conducted a
phase I/II trial to investigate the efficacy of a bendamustine,
lenalidomide and dexamethasone combination in heavily
pre-treated patients (three lines of previous therapy). PFS
was 6.1 months, and OS after 1 year was 93 %.

Another study conducted by Ludwig et al. (2014) inves-
tigating bendamustine, bortezomib and dexamethasone
(BVD) combination showed an OS of 25.6 months and PFS
of 9.7 months in patients with two prior therapy lines.

Regarding response rates, similar results (ORR 43 %)
were achieved in comparably pre-treated patients (five
previous lines of therapy, baseline hemoglobin 9.8 mg/
dl), who were treated with thalidomide, bendamustine and
dexamethasone as reported by Grey-Davies et al. (2012).
However, OS was estimated at 13 versus 17 months in our
study. A superior response rate of 76 % was reached (PR
28 %, vgPR 24 %, MR 24 %) with a bendamustine, lena-
lidomide and dexamethasone combination (Ponisch et al.
2013). An ORR of 48 % in 40 heavily pre-treated patients

(six previous lines of therapy) was reported by Berenson
et al. (2013) in a phase I/II trial assessing bendamustine
plus bortezomib in patients with relapsed or refractory mul-
tiple myeloma. OS was estimated at 13.3 months. Rodon
et al. (2015) conducted a phase II study of BVD in elderly
patients (>65 years) with one previous line of therapy. ORR
was 67 % (CR 10.9 %, VGPR 16.5 %, PR 39.7 %), and
median OS was estimated at 23 months. A response rate of
71.5 % (16 % CR, 18.5 % VGPR, 37 % PR) in 75 patients
who had a median of one line of previous therapy was
reported by Offidani et al. (2013) in a phase II study with
the BVD regimen.

As expected, most side effects under bendamustine
treatment were hematological such as grade 3/4 anemia
(71 %) and grade 1/2 leukopenia (45 %). In the study
Michael et al. conducted, grade 1/2 anemia was reported
for 82 % of patients, grade 3/4 neutropenia in 41 % as well
as grade 3/4 thrombopenia in 27 %. Still it has to be con-
sidered that patients in this study were less heavily pre-
treated and therefore did not show a baseline grade 3/4
anemia. Combination therapies resulted in an increase in
adverse events. 38 % of patients receiving bendamustine,
lenalidomide and dexamethasone showed grade 3/4 throm-
bocytopenia and 62 % suffered from grade 3/4 neutropenia
with 41 % receiving G-CSF for prolonged grade 3/4 neu-
tropenia (Ponisch et al. 2013). As reported by Berenson
et al. (2013), severe hematological side effects (grade 3/4
leucopenia, neutropenia, lymphopenia, thrombocytopenia
and anemia) occurred in 83 % of patients with the benda-
mustine and bortezomib regimen. In the BVD regimen,
severe adverse events were reported for 65 % of patients
mostly due to infections (23.2 %). Few severe hematologi-
cal side effects were reported (20.5 % neutropenia, 9.5 %
thrombocytopenia, 5.5 % anemia) (Rodon et al. 2015). In
the study conducted by Offidani et al. (2013) with the BVD
regimen, common severe adverse events were thrombocy-
topenia (30.5 %), neutropenia (18.5 %), infections (12 %)
and neuropathy (8 %).

Because of the small group of patients and the retrospec-
tive nature of this study, results should be viewed critically.
Furthermore, not all patients had been previously exposed
to immune-modulating agents or proteasome inhibitors
which might be considered an important factor regarding
response rate.

With the use of a validated questionnaire, a better qual-
ity of life has been reported for bendamustine first-line
treatment and might also be suggested for salvage therapy
(Ponisch et al. 2006). Regarding OS, a better outcome for
combined steroid therapy could not be reported. In contrast,
patients who had received concomitant steroids showed
an OS of 13 versus 17 months for patients who had been
treated with bendamustine monotherapy like it had previ-
ously been reported by Michael et al. (2010).
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In conclusion, we can recommend bendamustine mono-
therapy as an effective salvage treatment option in heavily
pre-treated patients, especially for those who are not eligi-
ble for combination therapies due to its mild toxicity and
convincing response rates.
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