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Summary

Bendamustine + rituximab (BR) is the current first-line standard-of-care
for chronic lymphocytic leukaemia (CLL) in fit patients aged 66—70 years,
whereas chlorambucil + CD20 antibody is recommended in older patients
with co-morbidities.
whether risk-adapted BR was safe and effective in elderly patients. All 141
CLL patients in the Stockholm region (diagnosed from 2007 to 2016, iden-
tified from regional registries) who had received BR as first (n = 84) or
later line (n = 57) were analysed. Median age was 72 years, 49% had Binet
stage C, 40% had Cumulative Illness Rating Scale (CIRS) score > 6, 20%
Eastern Cooperative Oncology Group (ECOG) score 2. None had del(17p).
Only 15% of patients aged >80 years received full-dose bendamustine and
65% of them postponed rituximab until cycle 2. Corresponding numbers
in patients 73-79 years were 21% and 36% and in <73 years, 63% and
33%. Overall response rate was 83% (first line) and 67% (later line)
(P < 0-022) equally distributed between age subsets. ECOG, immunoglobu-
lin heavy chain variable region (IGHV) mutational status and cytogenetics,
but not treatment line and age, were significant factors on progression-free
survival (PFS) in multivariate analysis. Infections and neutropenia/throm-
bocytopenia (>grade 3) were similar across age subgroups. In summary, BR
was well tolerated even in patients >80 years, with similar efficacy and
safety as in less old patients, provided that carefully adapted dosing was
applied.

This retrospective real-world study investigated
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Chronic lymphocytic leukaemia (CLL) is the most common
form of leukaemia in adults in western countries. The inci-
dence in Sweden is about 500 per year and the median age
at diagnosis is about 70 years.* Chemoimmunotherapy with
fludarabine combined with cyclophosphamide and rituximab
(FCR) is the standard treatment in fit patients under
65 years old. FCR has shown improved progression-free sur-
vival (PES) and overall survival (OS) but more haematologi-
cal toxicity and higher frequencies of adverse events were
observed in patients over 65 years of age.” Thus, most CLL
patients older than 65 years of age shall receive other treat-
ment options. Chlorambucil is an alkylating agent which is
frequently used in very old patients, but with limited
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effectiveness as a single agent."' More recently, chlorambucil
was combined with a CD20 antibody such as rituximab (R)
or obinutuzumab (O). O—chlorambucil appears more effec-
tive than R-chlorambucil but with more side effects.” Ben-
damustine (B) is a chemotherapeutic agent that combines
the alkylating properties of mechlorethamine and the purine
antimetabolite properties of benzimidazole and was only
available in East Germany until 1990. The FDA approval in
2008 and EMA approval in 2010 was based on a phase-3
randomised, open-label, multicentre study in CLL patients
<75 years in which PFS was significantly longer with B com-
pared to chlorambucil (median 21-6 vs. 3 months).!! Next, a
phase-2 study evaluated the combination of B and R in
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front-line therapy and showed promising results with a med-
ian event-free survival of 33-9 months.” In patients aged 66—
70 years, a phase-3 study showed that BR was better toler-
ated than FCR’ and since then BR is recommended as stan-
dard of care in that age category. Chlorambucil + CD20
antibody is the most frequently used regimen in elderly
patients even though a phase-3 study showed that BR
resulted in a longer PFS than R—chlorambucil.'* However,
the tolerability and efficacy of BR in very old patients has
not been sufficiently studied. Risk-adapted BR is mentioned
in the Swedish National CLL guidelines and recommended
in most patients aged 66 years or older, as an alternative to
chlorambucil-based treatment. However, the results of
adapted BR in Swedish elderly CLL patients treated in rou-
tine healthcare have not been systematically analysed, which
was the aim of the present real-world report. Swedish health-
care has a unique opportunity to identify all patients with a
certain diagnosis including CLL via the Swedish Cancer Reg-
istry and the Swedish National CLL Registry. In addition, all
patients in the Stockholm region are diagnosed, treated and
are subject to life-long follow-up in public healthcare at the
very same hospital-based haematology unit. Referrals from
outside rarely occur and each patient file can be identified
and used for in-depth analysis. Thus, we have an optimal
chance to obtain reliable real-world data on consecutive
patients treated in routine clinical care.'®

Materials and methods

This was an observational retrospective cohort study. All
patients in the Stockholm region diagnosed with CLL
according to the World Health Organization criteria
between 1 January 2007 and 31 December 2016 were iden-
tified from the Regional Cancer Registry (www.cancerce
ntrum.se/stockholmgotland). All medical records were
reviewed to identify those patients who, based on physi-
cian’s choice, had been treated with BR between 1 January
2007 and 31 December 2018. Our early sceening revealed,
in line with Swedish CLL guidelines, that BR was the pre-
dominant first-line therapy used in elderly in the time per-
iod studied and that chlorambucil was no longer
commonly used in our region (Fig S1), in contrast to an
earlier time period, i.e. before bendamustine was generally
available.'® Approval of the Ethics committee was obtained
before commencement of the study. As this was a retro-
spective observational study, no informed patient consent
was required. The study was performed in accordance with
the ethical principles of the Declaration of Helsinki and in
compliance with national laws.

Data acquisition and study procedure

Medical files were reviewed in detail from the date of diag-
nosis until patient’s death or until the end of data collec-
tion.' Treatment due to autoimmune complications such as

Real-World Results of BR Treatment in Elderly Patients with CLL

corticosteroids or rituximab alone was not considered a
treatment line.

Demographic and dosing, treatment outcomes (response,
PES, OS) and adverse events (including infections grade 3 or
higher and other serious adverse events) were recorded in
case record forms (CRF).

The Cumulative Tllness Rating Scale (CIRS),'> was applied
to assess co-morbidity other than CLL at start of treatment.

Determination of the immunoglobulin heavy chain vari-
able region (IGHV) gene mutational status was performed
and interpreted according to the European Research Initia-
tive in CLL (ERIC) guidelines.'®

Data were recorded in a database and the information was
systematically cross-checked and validated for accuracy, along
with additional validation during the statistical analysis.
Response to treatment as well as haematological toxicity was
evaluated according to International Workshop on Chronic
Lymphocytic Leukaemia (IWCLL) guidelines.® Major infec-
tions and severe adverse events (SAE) > grade 3 according to
the National Cancer Institute Common Terminology Criteria
for Adverse Events (NCI-CTCAE) 3.0 that occurred during
treatment and until four weeks after treatment termination
were also recorded.

The endpoints of the study were overall response rate (ORR),
PES, OS and safety. PFS was calculated from the start date of
treatment until disease progression or death and OS from the
start date of treatment to death. If laboratory and X-ray results
and/or clinical evaluation were not accessible in patient files to
determine the exact date of progression, start of the next therapy
was used as a surrogate endpoint to define progressive disease.
All time-to-event endpoints were analysed using the Kaplan—
Meier method and the log-rank test was applied to compare
time-to-event distributions. Patients were grouped based on
whether BR was given as first- or later-line treatment, respec-
tively, and age subsets were analysed and compared. Propor-
tional hazards regression was used to estimate the effect of risk
factors and time to failure and results calculated as hazard ratios
(HR) together with 95% confidence intervals (CI). A P < 0-05
was considered statistically significant.

Statistical analyses were performed using (STATA 16, Sta-
taCorp LLC, College Station, TX, USA).

Results

In total, 1 050 patients diagnosed with CLL during the
selected time period were identified in the registry and their
medical files were screened. Among those, 141 patients had
received BR and were included in the analysis. If BR was
repeated after first-line (n = 8) they were excluded from the
later-line analysis.

Patient characteristics

Baseline characteristics are shown in Table I. Eighty-four
patients received BR as first-line and 57 patients as later-line
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Table 1. Patient characteristics.

First-line treatment Late-line treatment

n = 84 (%) n =57 (%)

Sex

Male 52 (62) 38 (67)

Female 32 (38) 19 (33)
Age, years

Median (range) 72 (45-88) 72 (48-89)
ECOG

0-1 68 (81) 42 (74)

2 13 (15) 14 (25)

Missing 3 (4) 1(2)
CIRS, total score

>6 39 (46) 18 (32)

<6 45 (54) 39 (68)
Bulky disease >5 cm

Yes 17 (20) 16 (28)

No 63 (75) 30 (53)

Unknown 4 (5) 11 (19)
Binet stage

A 11 (13) 8 (14)

B 34 (40) 18 (32)

C 39 (46) 30 (53)

Missing 0 (0) 1(2)
Cytogenetics

Del(13q)/trisomy12/normal 59 (70) 32 (56)

Del(11q) 12 (14) 13 (23)

Del(17p) 0 (0) 0 (0)

ND 13 (15) 12 (21)
IGHV

Mutated 10 (12) 7 (12)

Unmutated 23 (27) 18 (32)

ND 51 (61) 32 (56)

therapy; 72% of those were second line and 28% third or
even later line. The most frequently used prior regimen in
the 57 patients who received BR later than first line was FC
or FCR (n = 29). Chlorambucil or R-CVP was used in only
three and two patients respectively. Median age at start of
BR treatment was 72 years (range 45-88) in first-line treated
patients and 72 years (range 48-89) in later-line treated
patients. Sixteen percent of the patients was >80 years old.
Most patients had a good performance status but 25% of
later-line treated patients had ECOG 2. CIRS score was >6 in
46% of first-line-treated patients and 32% in later-line
patients. The majority had advanced disease (Binet C) and
26% had bulky disease defined as at least one lymph node
>5 cm in diameter. No patient had 17p deletion or TP53
mutation. Data on IGHV mutational status were available in
58 patients; 71% were unmutated and 29% mutated.

Table II. Dosing intensity of bendamustine and rituximab in rela-
tion to age.

<73 73-79 >80
Age, years n=179 n =39 n=23
Number of Median: 6 Median: 5 Median: 4
bendamustine cycles Range: 1-6 Range: 2-8 Range: 1-6
n (%) n (%) n (%)

Dose reduction of bendamustine

Yes 28 (35) 30 (77) 17 (74)

No 47 (59) 8 (21) 3 (13)

Unknown 4 (5) 1(3) 3 (13)
Was rituximab used upfront (cycle 1)?

Yes 53 (67) 25 (64) 8 (35)

No 26 (33) 14 (36) 15 (65)
Pre-dose (100 mg) rituximab at cycle 1

Yes 12 (15) 10 (26) 3 (13)

No 66 (84) 29 (74) 19 (83)

Missing 1(1) 0 (0) 1(4)

who experienced adverse events (AEs) were dose-reduced
and/or received reduced numbers of cycles of bendamustine
as decided by the responsible physician. The proportion of
patients who had no dose reduction of bendamustine was
38% in the first-line and 46% in later-line subgroups, data
from first- and later-line-treated patients were merged to
obtain sufficient power to analyse dosing intensity in relation
to age and avoid small subgroup analyses. The median num-
ber of bendamustine cycles was six in patients <73 years, five
in those aged 73—79 years and four in those aged >80 years.
Dose reduction of bendamustine was frequent in older
patients: whereas 59% of patients <73 years received full-
dose, this was the case in only 21% of patients 73—79 years
and 13% of patients >80 years respectively.

Rituximab was used from cycle 1 (in most cases without a
pre-dose) in 67% of patients aged <73 years but postponed
until cycle 2 in 36% of patients aged 73-79 years and 65%
of patients >80 years respectively.

Response to therapy

Overall response rate is shown in Table III. ORR was signifi-
cantly higher (83%) in patients who received BR as first line

Table III. Overall response rate in relation to treatment line.

Response

First-line (n = 84) Later-line (n = 57)

n (%) n (%)
. . CR 10 (12) 2(4)
Treatment and dose intensity PR 60 (71) 36 (63)
Dose intensity in relation to age is shown in Table II. The f;]; 28)1) li E;)S)
bendamustine starting dose was 90 mg/m” (first line) and NA 3 (4) 1 Q)
70 mg/m” (later line) on day 1 and 2 of each cycle. Patients
428 © 2020 The Authors. British Journal of Haematology published by British Society for
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than in those who received it in later lines (67%)
(P <0-022). In all other factors, including age subgroups,
ORR was equally distributed with no significant differences.
Complete response was reached in only 12% and 4% respec-
tively.

Since IGHV mutational status was only available in a lim-
ited number of patients, it was adjusted for age, performance
status and treatment line only. ORR was not significantly

associated with mutational status (data not shown).

Progression-free and overall survival

Progression-free survival is shown in Fig 1A. In univariate
analysis PFS was associated with treatment line, performance
status and cytogenetic status. In multivariate analysis though,
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performance status and cytogenetics remained significant
(Table IV).

Progression-free survival was associated with IGHV muta-
tional status in univariate analysis and multivariate analysis,
when adjusting for age, performance status and treatment
line (limited analysis due to the low number of IGHV tests)
(Table SI).

OS is shown in Fig 1B. Thirty-three patients had died and
five were lost to follow-up. The cause of death was consid-
ered related to CLL in 61%. Eight died from other tumours
and among them, one was a secondary malignancy (squa-
mous cell carcinoma). Pneumonia, chronic obstructive pul-
monary disorder, cardiac arrest and deterioriation of general
condition were other causes of death. No patient died from
myelodysplastic syndrome. OS was significantly longer in
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Table IV. Multivariate analysis on factors in relation to progression-
free survival (PFS).

PFS HR (CI 95%) P

Treatment

First-line 1

>First-line 1-60 (0-95-2-72) 0-080
Age, years*

<72-5 1

>72-6 1-59 (0-93-2-69) 0-087
Gender

Females 1

Males 1-23 (0-69-2-18) 0-480
ECOG performance status

0-1 1

2 2:25 (1-22-4-13) 0-009
Binet stage

A 1

B 0-76 (0-32-1-83)

C 0-96 (0-41-2-23) 0-701
Cytogenetic status

Other 1

Del(11q) 2:91 (1-60-5-29) 0-000

HR, hazard ratio; CI, confidence interval; ECOG, Eastern Coopera-
tive Oncology Group.
*Cut-off based on median age.

first-line-treated patients than in those treated as later line
(P < 0-05, log-rank test). In univariate analysis OS was asso-
ciated with age, treatment line and performance status but
when multivariate analysis was applied only age remained
significant.

OS was not associated with IGHV mutational status, when
adjusting for age, performance status and treatment line but
the low number of IGHV-tested patients, and the frequent
use of ibrutinib at disease progression, resulted in limited
statistical power in this survival analysis (data not shown).

Five out of 141 patients developed Richter Transforma-
tion. Most frequently used regimens at CLL progression were
ibrutinib (50%), and retreatment with BR (19%), or
R-CHOP (10%). FC/FCR was used in 5%.

Safety

Toxicity (>grade 3) in relation to treatment line is shown in
Table V. Among patients receiving BR as first-line treatment,
infections >grade 3 (mainly febrile neutropenia) affected 23%
compared to 14% in those who received later-line therapy.
Elderly patients (>80 years) had similar risk of >grade 3
infections (17%) than those <80 (20%). Other types of AEs
(>grade 3) affected 12% of all patients and included renal
failure (n = 4), skin toxicity (n = 1) as well as one case each
of atrial fibrillation, major bleeding, tumour lysis syndrome
and stroke.

Haematological toxicity is listed in Table V. No patient
experienced >grade 3 anaemia but 67% experienced >grade 3

Table V. Toxicity in relation to treatment line and age.

First-line Later-line Age <80 Age >80
n=284 (%) n=57(%) n=118 (%) n=23 (%)

Infection 19 (23) 8 (14) 23 (20) 4(17)
>grade 3
Anaemia, grade
0 42 (50) 26 (46) 59 (50) 9 (39)
1 28 (33) 18 (32) 37 (31) 9 (39)
2 14 (17) 13 (23) 22 (19) 5 (22)
Neutropenia, grade
0 12 (14) 7 (12) 13 (11) 6 (26)
1 8 (10) 1(2) 8 (7) 1 (4)
2 8 (10) 8 (14) 11 (9) 5 (22)
3 19 (23) 9 (16) 26 (22) 2 (9)
4 37 (44) 31 (54) 60 (51) 8 (35)
Missing 0(0) 1(2) 0(0) 1(4)
Thrombocytopenia, grade
0 15 (18) 6(11) 16 (14) 5 (22)
1 19 (23) 8 (14) 23 (19) 4(17)
2 27 (32) 22 (39) 41 (35) 8 (35)
3 16 (19) 13 (23) 23 (19) 6 (26)
4 7 (8) 8 (14) 15 (13) 0 (0)

neutropenia and 27% had >grade 3 thrombocytopenia
among patients treated first-line. The corresponding numbers
were 71% and 37% respectively among patients treated as
later-line. Next, we analysed haematological toxicity in rela-
tion to age. Grade 3—4 neutropenia occurred less frequently
in patients >80 years (44%) than in those <80 (73%). Similar
results were obtained regarding grade 3—4 thrombocytopenia
(26% if aged >80 years vs. 32% if <80 years).

Discussion

Even though randomised controlled trials are the scientific
ideal for evaluation of treatments, they are sometimes
insufficient to address the evidentiary requirements of reg-
ulating authorities and payers in studies on malignant dis-
eases as patients are selected on strict inclusion/exclusion
criteria and sufficient data on OS and long-term follow-up
are often not provided.'> Real-world studies may fill some
knowledge gaps but reliable data on consecutive patients
in routine healthcare may be difficult to achieve. In Swe-
den we have a unique opportunity to obtain real-world
data on strictly consecutive patients from a well-defined
geographical region with a comparatively long complete
follow-up. Our healthcare system is organized in a way
that referrals from outside a region rarely occur and
office-based private medicine is practically non-existent for
CLL. Thus, data obtained from retrospective analyses can
be considered representative.'® The high-quality Swedish
databases (National Cancer Registry/Swedish CLL registry)
comprise all patients diagnosed in the Stockholm region
within a specified time period (this study: 2007-2016) and
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as we made in-depth analysis of each individual medical
file, we obtained a complete record of all CLL patients
treated with BR, which was the predominant first-line regi-
men used in elderly in our region in the time period
studied. Altogether, the high-quality data and minimal
selection bias are key strengths of our report.

Even though FCR has improved the prognosis for younger
fit patients with CLL the last years’ FCR is not recommended
as first-line treatment for patients older than 66 years due to
the risk of significant toxicity.> The Swedish national guideli-
nes recommend BR for most patients >65 years. Internation-
ally chlorambucil combined with CD20 antibody is, more
often than in Sweden, given to patients aged 70 years or
older”'° due to concerns regarding tolerability of BR in such
patients, even though one randomized study reported a
longer PFS with BR than with R—chlorambucil as first-line
therapy.'* However, as elderly including those with co-mor-
bidities also need effective well-tolerated regimens that pro-
vide long-term disease control the aim of this retrospective
real-world analysis was to investigate whether dose- and risk-
adapted BR can be safely given to such patients in routine
clinical care, eventually providing an alternative to chloram-
bucil-based regimens.

Subjects in this study were older than in some previous
clinical trials evaluating BR> but similar to those in the
MABLE study'* and some other retrospective studies®'? in
BR as well as trials evaluating chlorambucil combined with
a CD20 antibody.7’10’14’17 However, all these studies had
limited reporting of safety and efficacy in patients 80 years
or older. Patients in this study had a comparably higher
CIRS score but most patients were in good performance
status. A considerable number of the patients in our
report (40%) received BR as second- or later-line, and
11% were treated third-line or later; they were included
mainly to provide additional information on safety and
feasibility of dose/risk-adapted BR in elderly but with an
expected lower efficacy than in first-line treated patients. A

3,6,14

comparably high proportion was also subject to dose
reductions which may be due to age but presumably more
likely due to co-morbidities reflected by a higher CIRS
score.>>®'>!* The ORR rate in our first-line treated
patients was similar to the response rates in other reports
on BR as well as in studies evaluating chlorambucil com-
bined with a CD20 antibody.®”'*'*!'*!'7 In comparison
with our real-world study on first-line-treated CLL patients
in Sweden between 2007 and 2013,'® which was performed
during a time period when chlorabucil was commonly
used and bendamustine not yet generally available, the
ORR for chlorambucil-based therapy was 43% with a med-
ian PFS of nine months which is substantially lower than
with first-line BR in the current report. However, only few
patients had received chlorambucil in combination with a
CD20 mAb." In contrast to other studies®”'* none of our
BR-treated patients had 17p deletion/TP53 mutation. This
is as expected since fluorescence in situ hybridisation
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(FISH) analysis is recommended in the national guidelines
since 2010 and chemotherapy is advised against if these
aberrations are present. PFS and OS for patients treated
with BR first-line were in line with previous studies.'*

The total infection rate, including both first- and later-
line-treated patients, was comparable to previous clinical

3,5,14 P~
and similar to our pre-

studies evaluating BR in first line
vious real-world report on first-line chlorambucil'® but
slightly higher compared to prospective clinical trials on
chlorambucil combined with a CD20 antibody.”'°

The most important finding in our study was that BR was
well tolerated in elderly patients (>80 years) with a similar
effectiveness (ORR, PFS) as in younger patients provided
that a risk-adapted dosing strategy was applied. This
included also the postponed start of rituximab to reduce
infusion-related side effects. As a consequence, premature
termination of therapy was unusual and reflected also in the
comparatively low incidence of >grade 3 infections and
haematological toxicity among elderly. The conclusion on
feasibility of risk-adapted BR in elderly patients was further
supported by the multivariate analysis on PFS, where most
established prognostic markers such as performance status,
cytogenetics and IGHV mutation status (analysed in a subset
of patients only) were significant.

A limitation of the study is its retrospective nature and
the limited data on some baseline characteristics such as
cytogenetics and IGHV mutational status. Half of the
patients received ibrutinib at progressive disease (PD) which
makes it difficult to draw conclusions from the OS analyses.
Furthermore, real-world treatment outcome may differ from
that in clinical trials but in this report the PFS among our
first-line BR-treated patients was similar to those in clinical
trials investigating BR and reports on chlorambucil combined
with a CD20 antibody.

In summary, our results provide additional information
on patients treated with BR representative of real-world out-
come and show that carefully risk-adapted BR is a safe and
effective regimen even in patients above 80 years of age, and
may represent an alternative treatment to chlorambucil com-
bined with a CD20 antibody.
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