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ABSTRACT
Objectives: Currently, there is no standard treatment for patients with acute myeloid leu-
kaemia (AML) ineligible for standard induction chemotherapy (IC). This study aimed to report
real-world evidence data on the efficacy and safety of decitabine in this patient group.
Methods: This study was a Belgian, retrospective, non-interventional, multicentre registry of
patients ≥ 65 years, with newly-diagnosed de novo or secondary AML ineligible for IC.
Patients were treated according to routine clinical practice. Overall survival (OS), progression-
free survival (PFS) and transfusion independence for ≥8 consecutive weeks were evaluated.
Results: Forty-five patients were enrolled, including 67% (n = 30) with secondary AML.
Median OS and PFS were 7.3 months (95% CI: 2.2–11.1) and 4.1 months (95% CI: 2.1–7.6)
respectively. A subpopulation analysis showed that patients treated with ≥4 cycles (n = 21)
had significantly better outcomes compared to patients receiving <4 cycles (median OS 17.5
vs 1.6 months; median PFS 17.5 vs. 1.4 months). Twenty-five percent and 58% of patients that
were respectively RBC or platelet transfusion-dependent at baseline became transfusion
independent during treatment.
Conclusion: This real-world data confirms that decitabine can lead to transfusion indepen-
dence and longer OS in AML patients, particularly after administering ≥4 cycles, as indicated
in the summary of product characteristics.

KEYWORDS
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1. Introduction

Acute myeloid leukaemia (AML) is characterized by the
malignant transformation of myeloid stem cells in the
bone marrow, which become incapable of normal differ-
entiation and maturation, resulting in ‘blast’ cells. Due to
the accumulation of blast cells, having an impact on the
number and function of erythrocytes, granulocytes and
platelets, patients with AML are often prone to anaemia,
thrombocytopenia and/or neutropenia [1].

AML is one of themost commonmyeloidmalignancies
[2,3], but remains an orphan disease [2], with an incidence
rate of 3.7 per 100,000 in Europe [3]. AML has a median
age at presentation of 64 years [4], with approximately
18,000 new patients diagnosed in Europe each year [3].
This represents 0.6% of all cancers in Europe [4]. In
Belgium, most recent incidence data show an annual
incidence of 4.59 per 100,000 (2016), or 517 new patients
diagnosed with AML per year; 318 patients ≥ 65 years and
199 patients between 18 and 65 years (2016) [5].

Classical standard treatment for fit adult AML patients
includes a combination of induction chemotherapy
(anthracycline for 3 days and cytarabine for 7 days) with
the aim of achieving a complete remission (CR). This is
followed by post-remission therapy (consolidation ther-
apy) [6] which consists of chemotherapy (usually inter-
mediate-dose cytarabine or a second cycle of induction)
and/or haematopoietic stem cell transplant (HSCT). The
classical induction chemotherapy, however, is limited to
patients who can tolerate this treatment. An accurate
assessment of fitness for standard induction chemother-
apy is central to themanagement ofAML. Several systems
to quantify morbidities and/or risk of treatment-related
mortality (TRM) have been proposed and are based on
patient-specific and disease-specific factors guiding the
choice of intensive or alternative treatments [7]. Recent
national/international guidelines of AML [7,8] therefore
recommend to assess treatment alternatives for unfit
patients.
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Currently, no single standard of care exists for
patients with AML ineligible for standard induction
chemotherapy. For a long period, best supportive
care (BSC) was the only treatment option, including
blood product support and antibiotic treatment as
required, with periodic treatment with hydroxyurea
to control the peripheral white blood count [9].
Alternative treatment options currently available for
these patients are limited to low-intensity treatment
or clinical trials with investigational drugs. Low-
intensity options are either low-dose cytarabine
(LDAC) or therapy with hypomethylating agents
(HMAs).

In recent years, the HMAs azacitidine and decitabine
have been licensed for the treatment of adult patients
with AML ineligible for standard induction chemother-
apy. The additional value of decitabine over BSC or
LDAC has been demonstrated in 2 randomized clinical
trials (RCTs) [10,11]. Kantarjian et al. [11] (2012) con-
ducted a multicentre, randomized, open-label, phase III
trial (DACO-016) to compare the efficacy and safety of
decitabine with treatment of choice (TC) in older
patients with newly diagnosed AML and poor- or inter-
mediate-risk cytogenetics. Four hundred eighty-five
patients aged ≥ 65 years were randomly assigned 1:1
to receive decitabine 20mg/m2 per day for 5 consecu-
tive days every 4 weeks or TC (supportive care or cytar-
abine 20mg/m2 per day as for 10 consecutive days every
4 weeks). The primary analysis with 396 deaths (81.6%)
suggested an increase in median overall survival (OS)
with decitabine vs. TC (7.7 months versus 5.0 months;
HR 0.85; P = 0.108) which was confirmed by the mature
analysis with 446 deaths (HR 0.82, P = 0.037). The com-
plete remission (CR) rate plus complete remission with
incomplete platelet recovery (CRp) was 17.8% with dec-
itabine vs 7.8% with TC (P = 0.001). Patients received
a median of 4 cycles of decitabine (range: 1–29). Cashen
et al. (2010) [10] performed a multicentre, open-label
phase II study (DACO-017) of decitabine for the first line
treatment of older patients with AML (similar patient
population as in the DACO-016 trial). This study enrolled
55 patients (mean age: 74 years) who were treated with
a median of 3 cycles of decitabine. The overall response
rate was 25% (CR 24%). The median OS of patients in
DACO-017 was 7.7 months, as in DACO-016.

For both HMAs, in most patients, a minimal num-
ber of cycles is needed in order to achieve a complete
or partial remission (PR): 4 cycles for decitabine and 6
cycles for azacitidine. Additionally, treatment with
azacitidine and decitabine is continued in the absence
of disease progression, i.e. as long as the patient
shows a response, continues to benefit from the ther-
apy or exhibits stable disease. This was confirmed by
a retrospective study conducted in a single centre in
the US [12] and evaluating the efficacy of azacitidine
and decitabine in 75 patients followed up in a real-
world setting. The authors found that multiple

courses of HMAs were needed (median: 3.5 cycles) in
most patients to achieve a CR or complete remission
with incomplete count recovery (CRi), 1 patient even
requiring 15 cycles.

While the above described studies have demon-
strated efficacy and safety in patients unfit for inten-
sive therapy according to the pivotal trial criteria, the
efficacy, optimal treatment duration and outcomes of
patients receiving decitabine still need to be further
demonstrated in a real-world setting, more particu-
larly in patients who did not meet the eligibility cri-
teria of DACO-016 and DACO-017.

The purpose of this registry was to evaluate effects
of decitabine in Belgian AML patients not eligible for
standard induction therapy with regards to OS,
response rate and transfusion need.

2. Methods

2.1. Study design

This registry was set up in Belgium, as a retrospective,
non-interventional, multicentre (5 centres), observa-
tional study including adult patients (≥ 65 years) with
newly diagnosed de novo or secondary AML and who
were not eligible to receive intensive induction che-
motherapy and hence received decitabine. Each patient
was treated according to routine clinical practice.

2.2. Patient selection

To be eligible for enrolment in the registry, patients were
to be 65 years or older, with newly diagnosed de novo or
secondary AML according to WHO classification (2008)
[13] and ineligible for treatment with standard induction
chemotherapy because of 1 or more of the following
reasons: 1) ECOG (Eastern Cooperative Oncology Group)
performance status ≥ 2; 2) Presence of significant comor-
bidities as described in the HCT-CI (Haematopoietic cell
transplantation – specific comorbidity index) [14]; 3)
Presence of secondary AML; 4) Unfavorable cytogenetic
or molecular markers. These reasons reflected the reim-
bursement criteria for decitabine in Belgium during the
inclusion period of the registry.

The enrollment period extended from
October 2011 (patients sourced from the Medical
Need Program – MNP – which included patients
until November 2013) until October 2015 (first 22
months following reimbursement).

No specific exclusion criteria were applicable.

2.3. Study procedures

The inclusion target was 55 patients, distributed
over 5 participating centres, with each centre aim-
ing for a target proportion of 30% patients from
MNP and 70% of patients having started decitabine
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after reimbursement was granted. The start of the
observation period was the diagnosis of AML and
the end of the observation period was the last
contact date, date of last follow-up visit, or date of
death. Only data available from patient’s medical
records were collected and entered into a Case
Report Form (CRF) by the participating physician
or delegate using electronic data capture (eDC) via
an internet browser-based interface. Centres were
trained on the use of the eDC system. Data were
collected retrospectively at predefined time points
during the course of decitabine treatment in routine
clinical practice. Patient- and disease-related charac-
teristics (including clinical laboratory assessments
and cytogenic/molecular profile) were documented
at diagnosis. Efficacy assessment and relevant med-
ical events like adverse events (AEs) (see below 2.4
Outcomes) were assessed during each administra-
tion cycle from treatment initiation. Available
Information on concomitant medication was also
collected at these time-points. In addition, end of
treatment information was collected (if available at
data cut-off time), as well as data on last follow-up
visit or date of death (if available at data cut-off
time).

2.4. Outcomes

During the study period, OS, as well as PFS were
assessed. OS was measured from the first administra-
tion of decitabine until death. PFS was calculated as
the interval from the date of the first administration of
decitabine to the date of disease progression or date
of death from any cause, whichever occurred first.

As reported before, obtaining a CR or PR may take
longer than 4 cycles and the summary of product char-
acteristics (SmPC) recommends pursuing treatment
until disease progression. In order to understand the
impact of this recommendation in a real-world setting,
patients having received at least 4 cycles of therapy and
patients having received less than 4 cycles of therapy
were analysed as distinct subgroups.

Treatment response information (CR, PR, non-
response, stable disease, progressive disease) was to
be assessed as per National Comprehensive Cancer
Network (NCCN) guidelines (2016), by measuring per-
ipheral and bone marrow blast count (%), haemoglo-
bin concentration (g/dL), white blood cell count (x109/
L) and absolute neutrophil count (x109/L). The assess-
ment was scheduled at two different time points
(after 4 cycles, and at the end of treatment).

Transfusion independence ((red blood cell (RBC-TI)
and platelet (PLT-TI)) for at least 8 consecutive weeks
was also evaluated.

During the study period, AEs were classified and
recorded based on the annotated CRF and using the
MedDRA standardized classification; the grading of

AEs was determined using the NCI-CTC (National
Cancer Institute Common Toxicity Criteria) version 4.3.

2.5. Statistical methods

As a purely descriptive study, there were no primary or
secondary hypotheses tested. Demographic and pri-
mary analyses were performed across all treated
patients. Descriptive statistics, such as a number of
observations, mean, standard deviation, minimum,
median, and maximum were provided for continuous
variables. Frequency counts and percentages were pre-
sented for categorical variables. All analyses were stra-
tified by prognostic patient characteristics as available
in the data. All time-to-event endpoints were analysed
using appropriated statistical techniques: descriptive
univariate and stratified analyses were performed
using non-parametric Kaplan-Meier techniques, and
graphically presented with Kaplan–Meier graphs.
Multivariate time-to-event analyses were performed
using Cox proportional hazards regressions in order to
explore the association between baseline characteristics
and the time-to-event endpoints. Hazard ratio’s (includ-
ing 95% confidence intervals (CI)) were estimated.
Descriptive analyses were also provided for safety
data. The statistical program used was SAS (version 9.4).

3. Results

3.1. Study population and baseline
characteristics

A total of 45 patients meeting the eligibility criteria
were enrolled across the 5 study sites. Thirty-eight per-
cent (n = 17) of the enrolled patients were included via
the MNP, 62% (n = 28) were enrolled after reimburse-
ment of decitabine in Belgium. The reasons why the
enrolled patients had been found ineligible for stan-
dard induction chemotherapy (as reported by the par-
ticipating physicians) – and therefore eligible for
treatment with decitabine – were the presence of sec-
ondary AML, an ECOG score of 2 or more, at least one
co-morbidity following HCT-CI or unfavorable cytogenic
or molecular markers (see supplementary materials).
Remarkably, 67% of the study population had second-
ary AML, a known poor prognostic factor. Mean age of
the patients was 76.5 years (SD 5.9), 60% (n = 27) were
transfusion-dependent at baseline. Baseline character-
istics are presented in Table 1.

3.2. Efficacy results

3.2.1. Treatment duration
The average treatment duration observed in the reg-
istry was 6 cycles (median: 3). Decitabine treatment
was still ongoing in 4 patients at the time of database
closure. The data showed that a high proportion of
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patients (n = 24; 53.3%) received ≤ 3 cycles of decita-
bine while 25% of the patients received ≥10 cycles of
decitabine. An overview of the number of cycles
received per patient is presented as supplementary
material.

The reasons for discontinuing treatment can be
found in Table 2. Most patients stopped treatment
due to progression of the disease. Another frequent
reason for stopping treatment was death, which
occurred mostly after cycle 1. It can be suggested
that the discontinuation of treatment is only caused
to a very limited extent by the toxicity of the treat-
ment itself.

3.2.2. Overall survival
The median OS of all patients (N = 45) treated with
decitabine was 7.3 months (Confidence Interval (CI):
2.2–11.1), vs. 17.5 months (CI: 10.2–32.0) in the subpopu-
lation treated with at least 4 cycles (n = 21), thus suggest-
ing a trend towards a better OS in the latter subgroup. No
remarkable differences were observed in the baseline
characteristics associated to the patients treated with ≥

4 cycles versus the complete study population. Figure 1
presents the comparison of the median OS as observed
within the full population vs. the subpopulation of
patients who received at least 4 cycles.

3.2.3. Progression-free survival
The median PFS in the total study population (n = 45)
was 4.1 months (CI: 2.1–7.6), vs. 17.5 months (CI:
10.2–25.1) in the subpopulation receiving at 4 four
cycles (n = 21), thus clearly showing a significantly
higher PFS in patients treated with at least 4 cycles.
A comparison of median PFS between the 2 popula-
tions is presented in Figure 2.

3.2.4. Response
The clinical response could not be systematically mea-
sured as per protocol, due to the fact real-life clinical
practice in Belgium deviates from the NCCN guide-
lines; in particular, bone marrow count was not routi-
nely controlled as it is an invasive procedure. It was
only performed in cases where peripheral blast count,
haemoglobin concentration, white blood cell count
and absolute neutrophil count were inconclusive to
continue treatment.

3.2.5. Transfusion independency
Within those patients who reached RBC-TI for at least 8
consecutive weeks during decitabine treatment (25%),
RBC-TI was maintained in average for 37.9 weeks (SD
27.1, median 24). In patients achieving PLT-TI for at least
8 consecutive weeks during decitabine treatment (58%),
PLT-TI was maintained for an average of 23.1 weeks (SD
25.8, median 14). The evolution of RBC-TI/PLT-TI over the
decitabine treatment period is summarized in Table 3.

3.3 Safety

Twenty-nine percent of the patients (n = 13) experi-
enced at least one decitabine-related AE. Most of
these were of haematological nature, which is to be
expected in this disease area. Due to underreporting,
these results are not displayed because of a potential
limited reliability. The other decitabine-related AEs
were of non-haematological nature and their fre-
quency can be found in Table 4, together with the
maximum grade observed during the study period.

No additional decitabine-related AEs were reported in
clinical practice, compared to those reported in the pivo-
tal studies [10,11]. The impact of treatment-relatedAEs on

Table 1. Baseline characteristics study population (n = 45).
Mean (SD) Median (min-max)

Age (years) 76.5 (5.9) 76.0 (68.0–91.0)
Height (cm) 168.5 (8.9) 170.0 (147.0–185.0)
Weight (kg) 72.7 (13.8) 72.9 (46.5–99.6)
Body Surface Area (m2) 1.8 (0.2) 1.9 (1.4–2.2)
Baseline peripheral blast count (%) 27.7 (27.7) 21.0 (0.0–95.0)
Baseline bone marrow blast count (%) 48.0 (26.9) 42.0 (6.0–95.0)
Baseline Haemoglobin (g/dL) 9.3 (1.6) 9.0 (6.5–13.5)
Baseline platelet count (x 109/L) 63.3 (55.1) 45.0 (2.0–296.0)
Baseline white blood cell count (x 109/L) 15.0 (18.9) 6.5 (0.7–71.5)
Baseline absolute neutrophil count (x 109/L) 2.8 (3.8) 1.2 (0.0–15.3)

Table 2. Reasons for discontinuing decitabine treatment.
N (%)

Reason Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycles 5 – 26 Total

Death 8 1 1 0 3 13 (29%)
Progressive disease 2 4 0 2 7 15 (33%)
Non-response 0 0 0 1 0 1 (2%)
Patient decision 2 1 0 0 0 3 (7%)
Decitabine-related adverse event 0 0 0 0 1 1 (2%)
Other medical event (not decitabine-related) 3 0 1 0 1 5 (11%)
Physician’s decision 0 1 0 0 2 3 (7%)
Unknown N/A N/A N/A N/A N/A 4 (9%)
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decitabine dosing was low; dose-adaptation, dose delay
and treatment cessation were observed respectively in 1
(2.2%), 5 (11.1%), and 2 patients (4.4%), which is in line
with the fact that a dose delay is recommended rather
than dose-adaptation.

4. Discussion

This registry, performed in Belgium in a sample of 45
AML patients not eligible for standard induction ther-
apy, showed that the median OS of patients treated
with decitabine in a real-life setting (7.3 months) was

Figure 1. OS in patients treated with at least 4 cycles of decitabine vs. total population (Kaplan–Meier curves).

Figure 2. PFS in patients treated with at least 4 cycles of decitabine vs. full population (Kaplan–Meier curves).
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comparable to the OS observed in the two clinical
trials DACO-016/DACO-017 (median OS: 7.7 months)).
Of note, the Belgian registry had a higher proportion
of patients with secondary AML (67%) compared to
the DACO-016 trial population (36%). Moreover, the
patients included in the Belgian registry were in gen-
eral a very poor risk group as governed by the reim-
bursement criteria, which predicts a worse prognosis
of the real-world patient group compared to the
study group.

A minimal treatment duration is required before
HMAs reach their optimal clinical efficacy. In the
DACO-016 [11] and DACO-017 [10] studies, the med-
ian time from the first dose to achieving CR was
respectively 4 and 4.5 cycles, with one patient even
receiving 29 cycles. In a post hoc analysis of the
DACO-016 data, it was observed that patients having
received at least 4 cycles of decitabine had
a significantly higher median OS (12.5 months; 95%
CI 10.3–16.0) than patients treated for less than 4
cycles (2.4 months; 95% CI: 1.9–2.7), resulting in
a hazard ratio (HR) of 0.23 (p < 0.0001). The Belgian
registry confirms this observation in a real-life setting:
patients treated with at least 4 cycles of decitabine (n
= 21; 46.7%) demonstrated a significantly higher med-
ian OS, namely 17.5 months vs. 1.6 months in patients
treated for less than 4 cycles (and 7.3 months across
the total study population). These data support the
recommendation found in the SmPC of decitabine
that treatment should not be discontinued at an
early stage in the absence of disease progression or
patient intolerance to treatment. Notably, in our reg-
istry, 47% of the patients (n = 21) received ≥ 4 cycles,
and a quarter of the patients received ≥ 10 cycles of
decitabine. This is in line with the DACO-016 study,
with approximately 25% of the patients receiving at

least 9 cycles of decitabine. This highlights, despite
how well tolerated decitabine is, still >50% patients
today are not treated with the recommended mini-
mum of 4 cycles of decitabine, which is critical in
ensuring optimum outcomes for these patients.

Treatment with HMAs is not with a curative intent.
The goal of these kind of treatments is to prolong
survival and, to improve the quality of life. Depth of
response (CR) is therefore not the only meaningful
goal for this type of treatment. Transfusion indepen-
dence has been reported in the literature as an impor-
tant treatment outcome (He et al., 2015). It is also
a strong prognostic factor for prolonged survival and
is likely to significantly improve quality of life (QoL)
based on patient-reported outcomes [15,16].
Therefore, the transfusion independence ((red blood
cell (RBC-TI) and platelet (PLT-TI)) for at least 8 con-
secutive weeks was evaluated in our study. In our
registry, 25% of the patients who were RBC-
transfusion dependent became RBC-independent for
at least 8 consecutive weeks while on decitabine
treatment. Also, treatment with decitabine resulted
in PLT transfusion independence for at least eight
consecutive weeks in 58% of the patients.

In a post hoc analysis of the DACO-016 study, He
et al. [17] evaluated the impact of decitabine on
transfusion dependence and survival in 485 elderly
patients with newly diagnosed AML, by measuring
RBC-TI and PLT-TI in both decitabine (n = 242) and
TC arm (n = 243). More RBC-
transfusion dependent (RBC-TD) patients at baseline
became transfusion independent with decitabine
than with TC (26% versus 13%; p = 0.0026). Similar
results were obtained for patients who were PLT TD
(transfusion dependent) at baseline (31% versus 13%,
p = 0.0069). These authors concluded that even in the

Table 3. Evolution of transfusion dependency (RBC/PLT) in the study population (N = 45).
Number of
patients %

Average duration of transfusion independence (SD,
median)

RBC dependent at start of decitabine treatment 20 44% -
RBC transfusion independent during ≥ 8 consecutive
weeks

5 25% 37.9 weeks (27.1, 24)

PLT transfusion dependent at start of decitabine treatment 12 27% -
PLT transfusion independent during ≥ 8 consecutive
weeks

7 58% 23.1 weeks (25.8, 14)

Table 4. All non-haematological decitabine-related adverse events (AEs) in the study population (MedDRA standardized
classification; NCI-CTC grading).
Adverse Event Number of patients % Maximum observed NCI-CTC grade

Diarrhea 2 4.4 1
Bacteremia 1 2.2 2
Bronchial infection 1 2.2 3
Pneumonia 1 2.2 3
Stomatitis 1 2.2 2
Nausea 1 2.2 1
Rash 1 2.2 1
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absence of CR, TI was associated with an improved
OS, and that decitabine achieved a greater degree of
TI than TC.

The impact of transfusion independence on QoL
was also studied by Balducci [18] in a population of
patients with myelodysplastic syndrome (MDS), who
may progress in a later stage to AML. The author
observed, based on his study, that transfusion inde-
pendence in patients with MDS significantly improved
both OS and health-related QoL (HRQOL). Similarly, in
a systematic literature search including 10 studies,
Platzbecker et al. [16] evaluated the impact of transfu-
sion dependence on QoL in MDS patients and showed
that a significantly better score for QoL-measu-
rements was observed in transfusion independent
patients in all the included studies. The fact that
25% and 58% of patients achieved RBC and PLT-
transfusion independence respectively in our registry
therefore suggests better QoL outcomes in these
patients treated with decitabine.

The safety profile of decitabine was also confirmed
in our study. No additional decitabine-related AEs
were reported in clinical practice as compared to
those reported in the DACO-016 and DACO-017 pivo-
tal studies.

One of the limitations of the data is inherent to its
observational nature, resulting in missing information.
This method of record review is by essence depen-
dent on the quality of the record keeping. As an
example, in our study, the reason for discontinuation
of treatment was not documented in approximately
9% of the patients. These missing data can conse-
quently hide important information; in this specific
case, it was not possible to establish whether early
treatment discontinuation was due to toxicity or to
disease progression. Similarly, the unavailability of
clinical response data prevented from performing
a comparison with the pivotal studies with regard to
this important endpoint. This second limitation was
somehow mitigated by the availability of information
on transfusion independency.

Patients were included from 5 hospitals from dif-
ferent geographical regions, so the data can be con-
sidered representative for a considerable portion of
the total Belgian population eligible for decitabine
treatment. This however remains a relatively small
sample size (n = 45) which might not be fully repre-
sentative of the whole AML population treated with
decitabine in Belgium.

Despite these limitations, some important conclu-
sions can be drawn from this study. First, despite the
fact that the included population was associated with
poorer prognosis, the study provided results that are
completely in line with the DACO-016 and DACO-017
pivotal studies as far as the clinical benefit and safety
profile of decitabine are concerned. Secondly, the
study supported the claim that longer treatment

duration (≥ 4 cycles) is associated with a better survi-
val and, therefore, that the optimal clinical benefit can
be obtained when the patient is treated until disease
progression.
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