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Executive summary of the benefit assessment
Background
In accordance with §35a Social Code Book (SBG) V, the Federal Joint Committee (G-BA)
commissioned the Institute for Quality and Efficiency in Health Care (IQWiG) to assess the
benefit of the drug bosutinib. The assessment is based on a dossier compiled by the pharmaceutical company (hereinafter referred to as the “company”). The dossier was sent to IQWiG
on 18 May 2018.
Research question
The aim of this report is to assess the added benefit of bosutinib in comparison with imatinib,
nilotinib or dasatinib as the appropriate comparator therapy (ACT) in adult patients with newly
diagnosed Philadelphia chromosome-positive chronic myeloid leukaemia (Ph+ CML) in the
chronic phase.
Table 2 presents the research question of the benefit assessment and the ACT specified by the
G-BA.
Table 2 2: Research question of the benefit assessment of bosutinib
Research
question

Indication

ACTa

1

Treatment of adults with newly diagnosed
Philadelphia chromosome-positive chronic
myeloid leukaemia (Ph+ CML) in the chronic
phase (CP)

Imatinib or nilotinib or dasatinib

a: Presentation of the respective ACT specified by the G-BA. In cases where the ACT specified by the G-BA
allows the company to choose a comparator therapy from several options, the respective choice by the
company is printed in bold.
ACT: appropriate comparator therapy; CP: chronic phase; G-BA: Federal Joint Committee;
Ph+ CML: Philadelphia chromosome-positive chronic myeloid leukaemia

The company followed the G-BA’s specification and selected imatinib from the presented
options.
The assessment was conducted by means of patient-relevant outcomes on the basis of the data
provided by the company in the dossier.
Results
Study pool and study characteristics
The BFORE study was included in the benefit assessment. The BFORE study is an open-label,
randomized controlled trial (RCT) comparing bosutinib versus imatinib in adults with newly
diagnosed chronic myeloid leukaemia (CNL) in the chronic phase.
2

Table numbers start with “2” as numbering follows that of the full dossier assessment.
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The study randomized 536 patients (268 in each treatment arm). Of those patients, 487 (246 in
the bosutinib arm and 241 in the imatinib arm) exhibited a mutation of the Philadelphia
chromosome. These patients represent the relevant subpopulation for this benefit assessment.
In both study arms, the treatment administered was in accordance with approval. Treatment was
to be discontinued in case of treatment failure, unacceptable toxicity, revocation of the
declaration of consent or upon the investigator’s discretion. The primary outcome of the
BFORE study was major molecular response (MMR) at month 12. Patient-relevant secondary
outcomes were overall survival, morbidity, health-related quality of life and adverse events
(AEs).
Risk of bias
For the BFORE study, the risk of bias on the study level was rated as low. On the outcome
level, the risk of bias was rated as low for overall survival and as high for the remaining
outcomes.
Results
Mortality
For the outcome overall survival, no statistically significant difference between treatment arms
was found. Consequently, there is no hint of added benefit of bosutinib in comparison with
imatinib; an added benefit is therefore not proven.
Morbidity – transition to blast crisis
For the outcome transition to blast crisis, no relevant data were available. Consequently, there
is no hint of added benefit of bosutinib in comparison with imatinib; an added benefit is
therefore not proven.
Morbidity – EQ-5Q VAS health state
For the outcome EQ-5D VAS health state, no statistically significant difference between
treatment arms was found on the basis of the mean value difference. Consequently, there is no
hint of added benefit of bosutinib in comparison with imatinib; an added benefit is therefore
not proven.
Health-related quality of life – Functional Assessment of Cancer Therapy – Leukaemia
(FACT-Leu)
For the outcome health-related quality of life as measured by FACT-Leu, mean value
comparisons of the FACT-Leu total score showed no statistically significant difference between
treatment arms. This does not result in a hint of added benefit of bosutinib in comparison with
imatinib; an added benefit is therefore not proven.
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Adverse events – SAEs
For the outcome SAEs, no statistically significant difference between treatment arms was
found. Consequently, there is no hint of greater or lesser harm of bosutinib in comparison with
imatinib; greater or lesser harm is therefore not proven.
Adverse events – severe AEs (Common Terminology Criteria for Adverse Events [CTCAE]
Grade ≥ 3)
For the outcome severe AEs (CTCAE Grade ≥ 3), a statistically significant difference to the
disadvantage of bosutinib in comparison with imatinib was found. For this outcome, there was
also an effect modification for the attribute age. For both patients < 65 years of age and those
≥ 65 years of age, a statistically significant difference to the disadvantage of bosutinib was
found. This results in a hint of greater harm of bosutinib in comparison with imatinib for both
age groups, with the extent differing between them.
Adverse events – discontinuation due to AE
For the outcome discontinuation due to AE, a statistically significant difference to the
disadvantage of bosutinib in comparison with imatinib was found. However, the extent of this
effect on this non-serious/non-severe outcome is at most marginal. Consequently, there is no
hint of greater or lesser harm of bosutinib in comparison with imatinib.
Adverse events – specific AEs: Gastrointestinal disorders, diarrhoea (CTCAE Grade ≥ 3),
liver impairment (CTCAE Grade ≥ 3), elevated lipase (CTCAE Grade ≥ 3), skin rash,
thrombocytopenia (CTCAE Grade ≥ 3), heart disease (CTCAE Grade ≥ 3)
For each of the outcomes gastrointestinal disorders, diarrhoea (CTCAE Grade ≥ 3), liver
impairment (CTCAE Grade ≥ 3), elevated lipase (CTCAE Grade ≥ 3), skin rash (CTCAE Grade
≥ 3), thrombocytopenia (CTCAE Grade ≥ 3) and heart disease (CTCAE Grade ≥ 3), a statistically significant difference to the disadvantage of bosutinib in comparison with imatinib
was found. This results in a hint of greater harm of bosutinib in comparison with imatinib in
each case.
Adverse events – specific AEs: Oedema, musculoskeletal and connective tissue disorders
For the outcome oedema and the outcome musculoskeletal and connective tissue disorders, a
statistically significant difference to the disadvantage of bosutinib in comparison with imatinib
was found. This results in a hint of lesser harm of bosutinib in comparison with imatinib in each
case.
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Probability and extent of added benefit, patient groups with therapeutically important
added benefit 3
On the basis of the results presented, the probability and extent of the added benefit of the drug
bosutinib compared with the ACT is assessed as follows:
Overall, the comparison of bosutinib with imatinib showed positive and negative effects
exclusively for the outcome category adverse events. Concerning severe/serious adverse events,
bosutinib in comparison with imatinib is exclusively associated with greater harm, whose extent
is in some cases major. Concerning non-serious/non-severe adverse events, both lesser harm
and greater harm were found in the analysis of 2 different specific AEs.
In summary, for patients with newly diagnosed Ph+ CML in the chronic phase, there is a hint
of lesser benefit of bosutinib in comparison with imatinib.
Table 3 presents a summary of the probability and extent of the added benefit of bosutinib.
Table 3: Bosutinib – probability and extent of added benefit
Indication

ACTa

Probability and extent of added
benefit

Treatment of adults with newly
diagnosed Philadelphia chromosomepositive chronic myeloid leukaemia
(Ph+ CML) in the chronic phase (CP)

Imatinib or nilotinib or
dasatinib

Hint of lesser benefitb

a: Presentation of the respective ACT specified by the G-BA. In cases where the ACT specified by the G-BA
allows the company to choose a comparator therapy from several options, the respective choice by the
company is printed in bold.
b: Only patients with an ECOG-PS of 0 or 1 were included in the study. It remains unclear whether the
observed effects are transferable to patients with an ECOG-PS ≥ 2.
ACT: appropriate comparator therapy; CP: chronic phase; ECOG-PS: Eastern Cooperative Oncology Group
Performance Status; G-BA: Federal Joint Committee; Ph+ CML: Philadelphia chromosome-positive chronic
myeloid leukaemia

The approach for deriving the overall conclusion on added benefit is a suggestion from IQWiG.
The G-BA decides on the added benefit.

3

On the basis of the scientific data analysed, IQWiG draws conclusions on the (added) benefit or harm of an
intervention for each patient-relevant outcome. Depending on the number of studies analysed, the certainty of
their results, and the direction and statistical significance of treatment effects, conclusions on the probability of
(added) benefit or harm are graded into 4 categories: (1) “proof”, (2) “indication”, (3) “hint”, or (4) none of the
first 3 categories applies (i.e., no data available or conclusions 1 to 3 cannot be drawn from the available data).
The extent of added benefit or harm is graded into 3 categories: (1) major, (2) considerable, (3) minor (in
addition, 3 further categories may apply: non-quantifiable extent of added benefit, added benefit not proven, or
less benefit). For further details see [1,2].
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