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These results are supplied for informational purposes only.
Prescribing decisions should be made based on the approved package insert.

PROPRIETARY DRUG NAME®/GENERIC DRUG NAME:  Bosulif! / Bosutinib

PROTOCOL NO.:  3160A2-201-WW (B1871014)

PROTOCOL TITLE: Phase 2 Study of Bosutinib (SKI-606) in Subjects With Advanced or 
Metastatic Breast Cancer

Study Centers:  A total of 15 centers took part in the study and randomized subjects; 4 in the 
United States (US), 3 in Ukraine, 2 each in France and Poland, and 1 each in Australia, 
Hong Kong, Malta and the Russian Federation.  

Study Initiation and Final Completion Dates:  26 May 2006 to 03 February 2009

Phase of Development:  Phase 2

Study Objectives:  

Primary Objective:  To determine the rate of progression-free survival (PFS) at 16 weeks.

Secondary Objectives:  To determine:

∀ The safety profile of 400 mg/day in this subject population.

∀ The objective response rate (ORR; complete response [CR] + partial response [PR]) 
within 1 year.

∀ The survival rate at 2 years (beginning from the subject’s first dose of bosutinib).

∀ The population pharmacokinetics (PK) of bosutinib in this subject population.

METHODS

Study Design:  This study was an open-label, 2-stage, multicenter, multicountry Phase 2 
study of bosutinib in subjects with either relapsed or refractory advanced breast cancer or 
metastatic breast cancer.  Subjects participated in the study until disease progression or 
unacceptable toxicity, with schedule of visits lasting approximately 160 weeks (4 weeks for 
Screening, 48 weeks on treatment, 2 weeks for final visit, and 102 weeks for long-term 
follow-up) and received 400 mg of bosutinib as a once-daily dose.  The schedule of activities 
is presented in Table 1.
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The PK/pharmacodynamics flow chart is presented in Table 2.

Table 2. Pharmacokinetics/Pharmacodynamics Flow Chart

Week 1 4 8 12 16 24 q8wka

Sampling time (hour) 0b 0 2 7 20-24c 0d 0d 0d 0d 0d

PK plasma collectione X X X X X X X X X
Blood for bone biomarkersf X X X X X
Urine for bone biomarkersf X X X X X
PK = pharmacokinetic; q8wk = every 8 weeks.
a. Subjects with evidence of stable disease or better could have stayed on study past Week 48.  

Assessments were to be performed every 8 weeks.
b. Prior to the first dose.
c. The latest possible draw was obtained after 20 hours post-dose, but before the next daily dose.
d. Prior to respective day’s dose.
e. 5 mL of whole blood plasma was drawn into a tube containing potassium ethylenediaminetetraacetic 

acid (EDTA).
f. First sample for blood and urine for bone biomarkers was collected within 7 days prior to first dose.

Details of radiographic evaluations are provided in Table 3.
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Number of Subjects (Planned and Analyzed):  It was planned to enroll approximately 
60 subjects.  The study screened a total of 101 subjects: (14 in the US, 20 in Ukraine, 27 in 
France, 8 in Poland, 5 in Australia, 17 in Hong Kong, 6 in Malta and 4 in the Russian 
Federation).  A total of 75 subjects were randomized but only 73 subjects received treatment 
as 2 subjects were randomly assigned in error (1 subject was found to have active brain 
metastases and 1 subject refused to participate for personal reasons [death of husband]).  All 
73 subjects who received treatment were analyzed.  

Diagnosis and Main Criteria for Inclusion:  Female subjects aged %18 years with 
Stage IIIB, IIIC or IV breast cancer not curable with available therapy, must have progressed 
after 1 but not more than 3 prior chemotherapy regimens, with life expectancy of at least 
16 weeks and ability to swallow whole capsules were included in the study.  

Study Treatment:  Bosutinib capsules were supplied by the Sponsor as 100 mg capsules.  
Subjects took a dose of 400 mg bosutinib (4 x 100 mg capsules) orally once daily for 
48 weeks preferably with water and food to improve tolerance and absorption. 

Efficacy and Safety Endpoints:

Primary Efficacy Endpoint:  PFS rate at 16 weeks, where progression was assessed by the 
investigator.  The endpoint was defined as the proportion of subjects who survived 
progression-free to 16 weeks out of all subjects who progressed or died before 16 weeks or 
survived progression-free to 16 weeks.

Secondary and Exploratory Endpoints:

∀ ORR:  ORR is the proportion of subjects attaining a CR or PR (lasting at least 4 weeks) 
within 1 year (48 weeks).

∀ Overall survival (OS) rate at 2 years was defined based on time-to-event methods.  OS is 
the interval from the date of randomization until the date of death, censored at the last 
date the subject was known to be alive.  A subject with no follow-up data after baseline 
was censored at the last baseline visit (effectively removing the subject from the 
analysis).

∀ Rate of clinical benefit (CR, PR, or stable disease [SD] lasting longer than 24 weeks).

∀ Safety profile (including incidence, severity and duration of adverse events [AEs; 
considered primary safety analysis], changes in laboratory tests including 
electrocardiogram [ECG], concomitant medications, and changes in Karnofsky 
Performance Status [KPS], physical examinations, and ophthalmologic examinations).

Safety Evaluations:  The safety of bosutinib was evaluated through monitoring of AEs, 
including AEs leading to dose delay, reduction, or withdrawals; concomitant medications; 
physical and ophthalmologic examinations; standard 12-lead ECGs; vital signs; laboratory 
determinations; and changes in KPS.  These were assessed at the timepoints indicated in 
Table 1.  
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Statistical Methods:  Modified response evaluation criteria in solid tumors guidelines were 
used for assessment of response and progression.  Efficacy analyses were based on 
2 populations: the intent-to-treat (ITT) population (primary analysis), defined as all subjects 
randomized and having received at least 1 dose of bosutinib, and the efficacy evaluable (EE) 
population, defined as subjects who completed at least 14 days of treatment, had a Screening 
tumor assessment, and at least 1 tumor assessment after receiving test article.  A subject who
received at least 14 days of treatment and provided a Screening tumor assessment, who 
subsequently had clinical progression without a postbaseline scan or who died before the first 
postbaseline scan was collected, was also considered evaluable for efficacy.  Eligibility 
violations and use of prohibited anticancer therapies excluded subjects from the EE
population.  

The design is a modification of the 2-stage Simon design.  The null hypothesis was that the 
PFS rate at 16 weeks was no greater than the uninteresting rate of 20%.  The alternative 
hypothesis was that the PFS rate at 16 weeks was no less than 40%.  The overall probability 
of accepting the drug for further study under the null hypothesis was 0.05.  The overall 
probability of rejecting the drug under the alternative hypothesis was 0.15.  

ORR at 48 weeks in the primary cohort was calculated as a proportion and provided with an 
exact 95% confidence interval (CI).  

OS rate at 2 years in the primary cohort was estimated via the Kaplan-Meier method, 
together with a 95% CI.  If estimable, median OS was provided, together with a 95% CI and 
descriptive statistics for follow-up time.  

Clinical Benefit rate in the primary and exploratory (ie, tumor type) cohorts was calculated as 
a proportion and provided with an exact 95% CI and descriptive statistics for follow-up time.  

The probability of surviving without a bone fracture event was estimated via the 
Kaplan-Meier method.  If estimable, the median time to bone fracture event was provided.  

RESULTS

Subject Disposition and Demography:  A total of 101 subjects were screened.  Overall, 
75 subjects were randomly assigned to treatment, of whom 73 received at least 1 dose of 
bosutinib 400 mg. Two (2) subjects were randomly assigned in error and never received 
bosutinib: active brain metastases were discovered in 1 subject (exclusion criterion) and 
another subject refused to participate for personal reasons (her husband died the day she was 
scheduled to take the first dose of test article, and she opted out of study).  A total of 
21 subjects completed the 2-year long-term follow-up.  Forty-six (46) subjects died; 2 during 
active study treatment and 44 during the long-term follow-up period.  A summary of the 
subject population is provided in Table 4 and subject disposition at the conclusion of the 
study (completion of 2-year follow-up) is presented in Table 5.  
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Table 4. Summary of Subject Population

Number of Subjects in the Population
Total Screening=101

Screening failure 26
Randomization 75
Intent-to-treat 73
Safety 73
Evaluable for efficacy 64

Table 5. Subject Disposition at Conclusion of Study: Intent-to-Treat Population

Number of Subjects (%) Total
N=73

Study completed 21 (28.8)
Reason for discontinuation

Subject request 4 (5.5)
Death 46 (63.0)
Discontinuation of study by Sponsor 0
Lost to follow-up 2 (2.7)

N = number of subjects analyzed.

Primary reasons for withdrawal from the study are presented in Table 6.

Table 6. Primary Reasons for Subject Discontinuation From the Study

Conclusion Status
Reasona

Bosutinib 400 mg
N=73
n (%)

Discontinued 73 (100)
Adverse eventb 9 (12.3)
Death 2 (2.7)
Discontinuation of study by Sponsor 0
Disease progression 55 (75.3)
Failed to return 1 (1.4)
Investigator request 2 (2.7)
Protocol violation 0
Other 0
Subject request 3 (4.1)
Symptomatic deterioration 1 (1.4)
N = number of subject analyzed; n = number of subject with specified criteria.
a. Total discontinued was the sum of individual reasons because they were mutually exclusive by 

subject.
b. Only subjects, for whom adverse event was the primary cause, were included, ie, not if it was a 

secondary cause.
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Demographic and Baseline characteristics are summarized in Table 7.

Table 7. Demographic and Baseline Characteristics of the Safety Population

Characteristic Bosutinib 400 mg
N=73

Age (years)
N* 73
Mean 54.27
Standard Deviation 9.81
Minimum 33.00
Maximum 71.00
Median 54.00

Age category, n (%)
Age <65 58 (79)
Age %65 15 (21)

Sex, n (%)
Female 73 (100)

Race, n (%)
Asian 12 (16)
Hispanic 1 (1)
Other 1 (1)
White 59 (81)

Weight (kg)
N* 71
Mean 68.27
Standard deviation 14.56
Minimum 39.00
Maximum 108.00
Median 66.50
Missing 2

Height (cm)
N* 72
Mean 160.21
Standard deviation 6.54
Minimum 147.00
Maximum 176.00
Median 160.00
Missing 1

Baseline Karnofsky Performance Status
N* 73
Mean 88.36
Standard deviation 9.43
Minimum 70.00
Maximum 100.00
Median 90.00

Karnofsky scale category, n (%)
70 8 (11)
80 15 (21)
90 31 (42)
100 19 (26)

N* = number of subject with particular characteristic; N = number of subject analyzed; n = number of subject 
with specified criteria.
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At Baseline, all subjects except 1 had metastatic breast cancer (Stage IV).  One subject had 
Stage IIIC breast cancer.  The median time between initial diagnosis of breast cancer and the 
first dose of bosutinib was 4.5 years (range <1 year to 29.5 years).  Before entering this 
study, the median time from the first diagnosis of advanced or metastatic disease was 2 years 
(3 months to 17.5 years).

Efficacy Results:  

Primary Efficacy Results:  

ITT Population:  The overall PFS rate at Week 16 was 39.6%.  This rate was slightly higher 
in 2 subpopulations: hormone receptor positive and HER2 positive (Table 8).  

Table 8. Summary of Progression-Free Survival Rate at 16 Weeks in the 
Intent-to-Treat Population

80% CI 95% CI
Number of Subjectsa Rate (%) LB UB LB UB
All subjects 73 39.6 32.0 47.0 28.1 50.8
Hormone receptor positive 49 43.1 33.7 52.0 28.8 56.5
Hormone receptor positive and HER2- 32 29.8 19.7 40.5 15.0 46.1
HER2+ 12 41.7 23.6 58.8 15.2 66.5
Hormone receptor negative and HER2- 13 25.0 11.1 41.8 6.0 50.5
Unclassified 6 60.0 27.9 81.5 12.6 88.2
CI = confidence interval; HER2 = human epidermal growth factor receptor 2; LB = lower bound; UB = upper 
bound.
a. The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the 

total number of enrolled subjects.

PFS rates for the ITT population are illustrated in Figure 1.
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Figure 1. Kaplan-Meier Plot of Progression-Free Survival in the Intent-to-Treat 
Population
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The median PFS was 9.9 weeks (95% CI: 6.7 weeks, 16.7 weeks).

EE Population:  PFS rates for the EE population and subpopulations based on tumor receptor 
status are presented at Week 16 in Table 9.  The results are consistent with those in the ITT 
population.  The median PFS was 14.7 weeks (95% CI: 7.1 weeks, 23.4 weeks).

Table 9. Summary of Progression-Free Survival Rate at 16 Weeks in the Efficacy 
Evaluable Population

80% CI 95% CI
Number of Subjectsa Rate (%) LB UB LB UB
All subjects 64 43.3 35.2 51.1 31.0 55.0
Hormone receptor positive 44 47.0 37.0 56.3 31.7 60.9
Hormone receptor positive and HER2- 29 32.9 21.9 44.3 16.6 50.1
HER2+ 12 41.7 23.6 58.8 15.2 66.5
Hormone receptor negative and HER2- 11 27.3 12.1 45.0 6.5 53.9
Unclassified 4 75.0 35.3 92.4 12.8 96.1
CI = Confidence Interval; HER2 = human epidermal growth factor receptor 2; LB = lower bound; UB = upper 
bound.
a. The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the 

total number of enrolled subjects.
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Secondary Efficacy Results:

Objective Response Rate:

Based on Investigator assessment of the response, the best overall responses to treatment in 
the ITT population are summarized in Table 10.

Table 10. Summary of Best Overall Response in the Intent-to-Treat Population

Best Overall Response HR+
(n=49)

HER2+
(n=12)

HR-
and 

HER2-
(n=13)

HR+ and 
HER2-
(n=32)

Unclassified
(n=6)

Total
(n=73)

Complete response (CR) 0 0 0 0 0 0
Partial response (PR) 4 (8.2) 0 0 3 (9.4) 0 4 (5.5)
Stable diseasea (SD) 17 (34.7) 5 (41.7) 3 (23.1) 7 (21.9) 3 (50.0) 24 (32.9)

Stable disease ∃24 Weeks 5 (10.2) 2 (16.7) 2 (15.4) 2 (6.3) 0 8 (11.0)
Stable disease >24 Weeks 12 (24.5) 3 (25.0) 1 (7.7) 5 (15.6) 3 (50.0) 16 (21.9)

Progressive disease (PD) 22 (44.9) 6 (50.0) 9 (69.2) 17 (53.1) 2 (33.3) 36 (49.3)
Indeterminateb 6 (12.2) 1 (8.3) 1 (7.7) 5 (15.6) 1 (16.7) 9 (12.3)
No post-baseline tumor assessment 6 (12.2) 1 (8.3) 1 (7.7) 4 (12.5) 1 (16.7) 9 (12.3)
The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the total number 
of enrolled subjects.
HER2 = human epidermal growth factor receptor 2; HR = hormone receptor; SD = stable disease.
a. Must have met the SD criteria at least once after start of treatment at a minimum of 8 weeks (a window 

of -2 days).  Twenty-four (24) weeks is from start of treatment (a window of -2 weeks).
b. Had assessment of SD or unconfirmed response prior to 8 weeks (a window of -2 days) after the start

of treatment.

Four (4) subjects reported PR and 24 subjects had SD (16 had SD duration >24 weeks).  The 
4 responders in this trial were all confirmed hormone receptor-positive tumor types (estrogen 
receptor positive [ER+] and/or progesterone receptor positive [PgR+]). The subjects with 
hormone receptor-positive tumor types were evaluated separately for ORR: in the ITT 
subpopulation, ORR was 8.2%, and in the EE subpopulation, ORR was 9.1%.  Among the 
4 responders, 3 subjects were hormone receptor positive and HER2 negative, for an ORR of 
9.4% in the ITT population and 10.3% in the EE population, whereas the fourth subject’s 
HER2 status was unknown.

The best overall responses to treatment in the EE population are summarized in Table 11.  
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Table 11. Summary of Best Overall Response in the Efficacy Evaluable Population

Best Overall Response HR+
(n=44)

HER2+
(n=12)

HR-
and HER2-

(n=11)

HR+ and 
HER2-
(n=29)

Unclassified
(n=4)

Total
(n=64)

Complete response (CR) 0 0 0 0 0 0
Partial response (PR) 4 (9.1) 0 0 3 (10.3) 0 4 (6.3)
Stable diseasea (SD) 17 (38.6) 5 (41.7) 3 (27.3) 7 (24.1) 3 (75.0) 24 (37.5)

Stable disease ∃24 Weeks 5 (11.4) 2 (16.7) 2 (18.2) 2 (6.9) 0 8 (12.5)
Stable disease >24 Weeks 12 (27.3) 3 (25.0) 1 (9.1) 5 (17.2) 3 (75.0) 16 (25.0)

Progressive disease (PD) 21 (47.7) 6 (50.0) 8 (72.7) 17 (58.6) 1 (25.0) 33 (51.6)
Indeterminateb 2 (4.5) 1 (8.3) 0 2 (6.9) 0 3 (4.7)
No post-baseline tumor assessment 1 (2.3) 1 (8.3) 0 1 (3.4) 0 2 (3.1)

The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the total number 
of enrolled subjects.
HER2 = human epidermal growth factor receptor 2; HR = hormone receptor; SD = stable disease.
a. Must have met the SD criteria at least once after start of treatment at a minimum of 8 weeks (a window 

of -2 days).  Twenty-four (24) weeks was from the start of treatment (a window of -2 weeks).
b. Had assessment of SD or unconfirmed response prior to 8 weeks (a window of -2 days) after the start 

of treatment.

ORRs for the ITT population are summarized in Table 12.

Table 12. Summary of Complete or Partial Response Rate at 48 Weeks in the
Intent-to-Treat Population

80% Exact CI 95% Exact CI
Number of Subjectsa Rate (%) LB UB LB UB
All subjects 73 5.5 2.4 10.7 1.5 13.4
Hormone receptor positive 49 8.2 3.6 15.7 2.3 19.6
Hormone receptor positive and HER2- 32 9.4 3.5 19.7 2.0 25.0
HER2+ 12 0 0 17.5 0 26.5
Hormone receptor negative and HER2- 13 0 0 16.2 0 24.7
Unclassified 6 0 0 31.9 0 45.9
The interesting rate was %40%, the uninteresting rate was ∃20%.
CI = confidence interval; HER2 = human epidermal growth factor receptor 2; LB = lower bound; UB = upper 

bound.
a. The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the 

total number of enrolled subjects.

ORRs for the EE population are summarized in Table 13
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Table 13. Summary of Complete or Partial Response Rate at 48 Weeks in the 
Efficacy Evaluable Population

80% Exact CI 95% Exact CI
Number of Subjectsa Rate (%) LB UB LB UB
All subjects 64 6.3 2.8 12.1 1.7 15.2
Hormone receptor positive 44 9.1 4.0 17.4 2.5 21.7
Hormone receptor positive and HER2- 29 10.3 3.9 21.6 2.2 27.4
HER2+ 12 0 0 17.5 0 26.5
Hormone receptor negative and HER2- 11 0 0 18.9 0 28.5
Unclassified 4 0 0 43.8 0 60.2
The interesting rate was %40%, the uninteresting rate was ∃20%.
CI = confidence interval; HER2 = human epidermal growth factor receptor 2; LB = lower bound; UB = upper 
bound
a. The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the total 

number of enrolled subjects.

Survival:  

Survival rates at 2 years for the ITT population are summarized in Table 14.

Table 14. Summary of Overall Survival Rate at 2 Years in the Intent-to-Treat 
Population

80% CI 95% CI
Number of Subjectsa Rate (%) LB UB LB UB
All subjects 73 26.4 18.4 35.0 14.7 39.7
Hormone receptor positive 49 27.2 17.7 37.5 13.4 43.0
Hormone receptor positive and HER2- 32 26.7 16.5 38.1 11.9 44.1
HER2+ 12 45.0 24.9 63.2 15.5 71.0
Hormone receptor negative and HER2- 13 31.2 14.0 50.0 7.5 59.1
Unclassified 6 16.7 3.2 39.4 0.8 51.7
CI = confidence interval; HER2=human epidermal growth factor receptor 2; LB = lower bound; UB = upper 
bound.
a. The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the total 

number of enrolled subjects.

Survival rates at 2 years for the EE population are summarized in Table 15.
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Table 15. Summary of Overall Survival Rate at 2 Years in the Evaluable Population

80% CI 95% CI
Number of Subjectsa Rate (%) LB UB LB UB
All subjects 64 29.3 20.5 38.7 16.3 43.6
Hormone receptor positive 44 30.3 19.8 41.5 14.9 47.3
Hormone receptor positive and HER2- 29 29.5 18.2 41.7 13.2 48.0
HER2+ 12 45.0 24.9 63.2 15.5 71.0
Hormone receptor negative and HER2- 11 31.2 14.0 50.0 7.5 59.1
Unclassified 4 25.0 4.6 53.7 0.9 66.5
CI = confidence interval; HER2=human epidermal growth factor receptor 2; LB = lower bound; UB = upper 
bound.
a. The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the 

total number of enrolled subjects.

Clinical Benefit Rate:  The clinical benefit rates for the ITT population are summarized in 
Table 16.

Table 16. Summary of Clinical Benefit Rate in the Intent-to-Treat Population

80% Exact CI 95% Exact CI
Number of Subjectsa Rate (%) LB UB LB UB
All subjects 73 27.4 20.6 35.2 17.6 39.1
Hormone receptor positive 49 32.7 23.7 42.7 19.9 47.5
Hormone receptor positive and HER2- 32 25.0 15.1 37.4 11.5 43.4
HER2+ 12 25.0 9.6 47.5 5.5 57.2
Hormone receptor negative and HER2- 13 7.7 0.8 26.8 0.2 36.0
Unclassified 6 50.0 20.1 79.9 11.8 88.2
CI = confidence interval; HER2=human epidermal growth factor receptor 2; LB = lower bound; UB = upper 
bound.
a. The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the 

total number of enrolled subjects.

The clinical benefit rates for the EE population are summarized in Table 17.

Table 17. Summary of Clinical Benefit Rate in the Efficacy Evaluable Population

80% Exact CI 95% Exact CI
Number of Subjectsa Rate (%) LB UB LB UB
All subjects 64 31.3 23.6 39.8 20.2 44.1
Hormone receptor Positive 44 36.4 26.6 47.1 22.4 52.2
Hormone receptor positive and HER2- 29 27.6 16.8 40.9 12.7 47.2
HER2+ 12 25.0 9.6 47.5 5.5 57.2
Hormone receptor negative and HER2- 11 9.1 1.0 31.0 0.2 41.3
Unclassified 4 75.0 32.0 97.4 19.4 99.4

09
01

77
e1

85
44

c3
f9

\A
pp

ro
ve

d\
Ap

pr
ov

ed
 O

n:
 2

5-
Ap

r-2
01

4 
18

:3
0 



Public Disclosure Synopsis
Protocol 3160A2-201-WW (B1871014) – 09 April 2014 – Final

Template version 1.0 Page 16

Table 17. Summary of Clinical Benefit Rate in the Efficacy Evaluable Population

80% Exact CI 95% Exact CI
Number of Subjectsa Rate (%) LB UB LB UB
CI = confidence interval; HER2=human epidermal growth factor receptor 2; LB = lower bound; UB = upper 
bound.
a. The cohorts of clinical interest were not mutually exclusive. The total for all cohorts exceeded the 

total number of enrolled subjects.

Safety Results:

Adverse Events:  Overall 71 (97%) subjects reported treatment emergent AEs (TEAEs).  The 
most frequently reported TEAEs (all causalities and treatment-related reported by %5% of 
subjects) are summarized in Table 18.
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Table 18. Treatment-Emergent Adverse Events by System Organ Class and 
Preferred Term (All Causalities and Treatment-Related) For Events 
Having a Frequency Rate %%5%

System Organ Class
Preferred Term

All Adverse Events
N=73
n (%)

Related Adverse Events
N=73
n (%)

Any study event 71 (97) 61 (84)
Blood and lymphatic system disorders 7 (10) 0

Anaemia 4 (5) 0
Gastrointestinal disorders 61 (84) 58 (79)

Abdominal pain 9 (12) 7 (10)
Abdominal pain upper 6 (8) 5 (7)
Constipation 6 (8) 1 (1)
Diarrhoea 48 (66) 47 (64)
Dyspepsia 7 (10) 3 (4)
Nausea 40 (55) 37 (51)
Vomiting 34 (47) 31 (42)

General disorders and administration site conditions 45 (62) 27 (37)
Asthenia 14 (19) 10 (14)
Fatigue 19 (26) 12 (16)
Malaise 4 (5) 3 (4)
Oedema peripheral 8 (11) 1 (1)
Pyrexia 7 (10) 0

Investigations 23 (32) 15 (21)
Alanine aminotransferase increased 9 (12) 8 (11)
Aspartate aminotransferase increased 9 (12) 7 (10)
Weight decreased 8 (11) 5 (7)

Metabolism and nutrition disorders 20 (27) 14 (19)
Anorexia 14 (19) 12 (16)

Musculoskeletal and connective tissue disorders 28 (38) 6 (8)
Arthralgia 9 (12) 0
Back pain 9 (12) 1 (1)
Musculoskeletal pain 4 (5) 0
Myalgia 5 (7) 4 (5)

Nervous system disorders 16 (22) 5 (7)
Headache 10 (14) 3 (4)

Respiratory, thoracic and mediastinal disorders 16 (22) 2 (3)
Cough 8 (11) 2 (3)
Dyspnoea 8 (11) 0

Skin and subcutaneous tissue disorders 22 (30) 14 (19)
Rash 10 (14) 7 (10)

AEs and SAEs are not separated out.
Classifications of adverse events were based on the Medical Dictionary for Regulatory Activities 
(MedDRA).
AEs = adverse events; N = number of subject analyzed; n = number of subject with specified criteria; 
SAEs = serious adverse events.

Serious AEs (SAEs):  Twenty-four (24, 32.9%) subjects reported SAEs (all causalities)
during this study as summarized in Table 19.
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Table 19. Number (%) of Subjects Reporting Serious Adverse Events in the Safety 
Population

System Organ Classa

Preferred Term
Bosutinib 400 mg

N=73
n (%)

Any adverse event 24 (32.9)
Gastrointestinal disorders 4 (5.5)

Diarrhoea 2 (2.7)
Ileus 1 (1.4)
Vomiting 1 (1.4)

General disorders and administration site conditions 7 (9.6)
Chest discomfort 1 (1.4)
Disease progression 2 (2.7)
General physical health deterioration 1 (1.4)
Oedema peripheral 2 (2.7)
Performance status decreased 1 (1.4)

Hepatobiliary disorders 2 (2.7)
Cytolytic hepatitis 1 (1.4)
Hepatic failure 1 (1.4)

Infections and infestations 2 (2.7)
Gastroenteritis 1 (1.4)
Lower respiratory tract infection 1 (1.4)

Investigations 3 (4.1)
Alanine aminotransferase increased 3 (4.1)
Aspartate aminotransferase increased 2 (2.7)

Musculoskeletal and connective tissue disorders 3 (4.1)
Arthralgia 1 (1.4)
Back pain 1 (1.4)
Musculoskeletal pain 1 (1.4)
Pathological fracture 1 (1.4)

Nervous system disorders 1 (1.4)
Coma 1 (1.4)

Psychiatric disorders 1 (1.4)
Confusional state 1 (1.4)
Restlessness 1 (1.4)

Reproductive system and breast disorders 2 (2.7)
Breast pain 2 (2.7)

Respiratory, thoracic and mediastinal disorders 3 (4.1)
Dyspnoea 2 (2.7)
Hydrothorax 1 (1.4)

Classifications of adverse events were based on the Medical Dictionary for Regulatory Activities (MedDRA).
N = number of subject analyzed; n = number of subject with specified criteria.
a. Totals for the number of subjects at a higher level were not necessarily the sum of those at the lower 

levels because a subject may report 2 or more different adverse events within the higher-level category.

Eight (8, 11.0%) subjects reported SAEs deemed to be related to bosutinib by the 
Investigator.  These are summarized in Table 20.
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Table 20. Number (%) of Subjects Reporting Serious Adverse Events Related to 
Bosutinib in the Safety Population

System Organ Classa

Preferred Term
Bosutinib 400 mg

N=73
n (%)

Any adverse event 8 (11.0)
Gastrointestinal disorders 2 (2.7)

Diarrhoea 2 (2.7)
General disorders and administration site conditions 2 (2.7)

Chest discomfort 1 (1.4)
Oedema peripheral 1 (1.4)

Hepatobiliary disorders 1 (1.4)
Cytolytic hepatitis 1 (1.4)

Investigations 3 (4.1)
Alanine aminotransferase increased 3 (4.1)
Aspartate aminotransferase increased 2 (2.7)

Classifications of adverse events were based on the Medical Dictionary for Regulatory Activities (MedDRA).
N = number of subject analyzed; n = number of subject with specified criteria.
a. Totals for the number of subjects at a higher level were not necessarily the sum of those at the lower 

levels because a subject may report 2 or more different adverse events within the higher-level category.

Discontinuations:  Eleven (15.1%) subjects were withdrawn from study treatment because of 
AEs as summarized in Table 21.  This summarizes the incidence of AEs that were primary or 
secondary cause for withdrawal from the study.
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Table 21. Number (%) of Subjects Reporting Adverse Events That Led to Withdrawal 
in the Safety Population

System Organ Classa

Preferred Term
Bosutinib 400 mg

N=73
n (%)

Any adverse event 11 (15.1)
Gastrointestinal disorders 3 (4.1)

Abdominal discomfort 1 (1.4)
Abdominal pain 1 (1.4)
Diarrhoea 1 (1.4)
Oesophageal pain 1 (1.4)

General disorders and administration site conditions 6 (8.2)
Asthenia 2 (2.7)
Chest discomfort 1 (1.4)
Fatigue 2 (2.7)
General physical health deterioration 1 (1.4)

Investigations 1 (1.4)
Alanine aminotransferase increased 1 (1.4)

Metabolism and nutrition disorders 1 (1.4)
Anorexia 1 (1.4)

Musculoskeletal and connective tissue disorders 2 (2.7)
Arthralgia 1 (1.4)
Back pain 1 (1.4)

Respiratory, thoracic and mediastinal disorders 2 (2.7)
Cough 1 (1.4)
Hydrothorax 1 (1.4)

Classifications of adverse events were based on the Medical Dictionary for Regulatory Activities (MedDRA).
N = number of subject analyzed; n = number of subject with specified criteria.
a. Totals for the number of subjects at a higher level were not necessarily the sum of those at the lower 

levels because a subject may report 2 or more different adverse events within the higher-level category.

Three-quarters of the safety population (55, 75.3%) had no dose delays for safety reasons.  
Eighteen (24.7%) subjects reported AEs requiring between 1 and 3 dose delays as 
summarised in Table 22.

Table 22. Summary of Dose Delay Due to Adverse Events in the Safety 
Population 

Number of Dose Delays
Bosutinib 400 mg 

N=73
n (%)

None 55 (75.3)
1 13 (17.8)
2 4 (5.5)
3 1 (1.4)
At least one dose delay 18 (24.7)
Dose delay was defined as a temporary halt of 3 days or more in prescribed test article administration.
N = number of subject analyzed; n = number of subject with specified criteria.

Deaths:  Five (5; 7%) subjects died during the study (within 30 days after the last dose of 
bosutinib) as summarized in Table 23.09
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Table 23. Subjects Who Died Within 30 Days After the Last Dose of Bosutinib

Serial Number Age Number of Days 
Since Last Dose Cause of Death

1 59 0 Disease progression: liver failure
2 65 1 Disease progression: circulatory and respiratory failure
3 56 7 Disease progression
4 56 23 Disease progression: cardiac arrest
5 54 6 Disease progression

At the end of the 2-year follow-up period, 47 (64%) subjects had died.  Causes of death 
included AEs not related to bosutinib (1 subject committed suicide) and disease progression 
(in 46 subjects).  A summary of deaths is provided in Table 24.

Table 24. Summary of Deaths

Characteristic
Bosutinib 400 mg

(N=73)
n (%)

Number subjects who died
No 26 (36)
Yes 47 (64)

Number subjects who died within 30 days of last dose
No 68 (93)
Yes 5 (7)

Reason for death
Adverse event unrelated to test article 1 (1)
Disease progression 46 (63)
Not applicable 26 (36)

N = number of subject analyzed; n = number of subject with specified criteria.

Laboratory Tests:  The number of subjects who had at least 1 test result that met the criterion 
for potential clinical importance during the active treatment period is shown in Table 25.
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Table 25 Number (%) of Subjects With Potentially Clinically Important Changes in 
Clinical Laboratory Evaluations During the Active Treatment Period

Category
Test

Criterion
Bosutinib 400 mg

Total 23/68 (33.8)
Blood chemistry 22/68 (32.4)

Sodium mmol/L 2/68 (2.9)
Value <130 mmol/L 2/68 (2.9)

Magnesium mmol/L 6/66 (9.1)
Value <0.4 mmol/L 3/66 (4.5)
Value >1.23 mmol/L 3/66 (4.5)

Total bilirubin &mol/L 1/52 (1.9)
Value >3 ∋ ULN 1/52 (1.9)

ALT mU/mL 12/52 (23.1)
Value >5 ∋ ULN 12/52 (23.1)

AST mU/mL 10/52 (19.2)
Value >5 ∋ ULN 10/52 (19.2)

Lipase &Kat/L 1/44 (2.3)
Value >2 ∋ ULN 1/44 (2.3)

Hematology 1/68 (1.5)
Neutrophils 10^9/L 1/67 (1.5)

Value <1 ∋ 10^9 /L 1/67 (1.5)
ALT = alanine aminotransferase; AST = aspartate aminotransferase; ULN = upper limit of normal.

ECGs:  Subjects who had at least 1 measurement that exceeded the ECG criteria for potential 
clinical importance at some time during the study are presented in Table 26.  

Table 26 Number (%) of Subjects With Potentially Clinically Important Changes in 
Electrocardiograms

Test
Criterion

Bosutinib 400 mg

Total 21/64 (32.8)
Heart rate beats/minute 2/64 (3.1)

Increase %15 bpm and value %120 bpm 2/64 (3.1)
QTcB Interval ms 1/64 (1.6)

Change from Baseline >60 ms 1/64 (1.6)
Rhythm 12/64 (18.8)

Not sinus rhythm 12/64 (18.8)
Overall evaluation 12/64 (18.8)

Not normal 12/64 (18.8)
Bpm = beats per minute; QTcB = QT corrected using the Bazett formula.

Concomitant Medications:  A total of 68 (93.2%) subjects received concomitant therapy 
during the on-therapy phase of the study.  The therapeutic classes of medications received 
most frequently were antiemetics (21.9% plus 30.1% of propulsives), analgesics (41.1% of 
subjects took opioids, 32.9% took other analgesics/antipyretics), antidiarrhea agents (42.5%), 
antiulcer drugs (32.9%), laxatives (28.8%), and nonsteroidal anti-inflammatory drugs 
(27.4%).  09
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Physical Examinations:  No additional clinical findings or pathology, other than what were 
previously reported as AEs, resulted from these examinations.  

CONCLUSIONS:  Bosutinib (SKI-606) is a protein tyrosine kinase inhibitor and was being 
developed for the treatment of breast cancer.  The purpose of this study was to evaluate the 
efficacy and safety of bosutinib monotherapy at the dose of 400 mg daily in subjects with 
advanced or metastatic breast cancer.

Seventy-three (73) subjects were enrolled and treated in this study and included in the safety 
analysis; 64 subjects were included in the efficacy analysis.

The efficacy results were as follows:

∀ Overall, the PFS rate at Week 16 (primary endpoint) was 39.6% in the ITT population 
and 43.3% in the EE population.  The median PFS values were 9.9 and 14.7 weeks in the 
ITT and the EE populations, respectively.

∀ Four (4) subjects reported PR and 24 had SD: ORR was 5.5% in the ITT population 
versus 6.3% in the EE population.

∀ All 4 subjects with responses had tumors that were ER+ and/or PgR+ (3 of these subjects 
were also human epidermal growth factor receptor 2 [HER2] negative).  In the hormone 
receptor-positive subset, the ORR was 8.2% in the ITT and 9.1% in the EE population.  

∀ Seventeen (17) hormone receptor-positive subjects had SD, including 12 subjects with 
SD for more than 24 weeks.

The efficacy results showed modest activity with single-agent bosutinib as a second- or 
third-line treatment in subjects with metastatic breast cancer.  A comparison of these results 
between subpopulations of subjects based on receptor tumor types showed a potential higher 
efficacy of bosutinib in women with hormone receptor-positive tumors.

The safety results were as follows:

∀ 71 (97.3%) subjects reported AEs and TEAEs.  

∀ The bosutinib-related TEAEs reported by the highest percentage of subjects were 
diarrhea (47 subjects, 64%), nausea (37 subjects, 51%), vomiting (31 subjects, 42%), 
fatigue and anorexia (12 subjects each, 16%), asthenia (10 subjects, 14%), elevated 
alanine aminotransferase (ALT) levels (8 subjects, 11%), and elevated aspartate 
aminotransferase (AST) levels and rash (7 subjects each, 10%).

∀ Transient elevations in ALT or AST levels were noted in a significant proportion of 
subjects (only 1 subject discontinued from the study).

∀ 11 (15.1%) subjects were withdrawn from the study because of safety-related AEs, 
8 (11%) subjects were withdrawn because of bosutinib-related events, the majority for 
diarrhea.
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∀ 24 (32.9%) subjects reported SAEs during the course of this study, 8 (11%) subjects had 
bosutinib-related SAEs.

∀ 5 deaths occurred during the treatment phase or within 30 days after the last dose of 
bosutinib (all due to PD).

Bosutinib was safe and generally well tolerated at the oral dose of 400 mg daily in subjects 
with advanced or metastatic breast cancer.  
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