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PFIZER INC.

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.: 3160A6-2208-WW (B1871011)

PROTOCOL TITLE: A Phase 1/2, Open-Label Study of Bosutinib Administered in 
Combination with Capecitabine in Subjects With Solid Tumor and ErbB2 Negative Locally 
Advanced or Metastatic Breast Cancer

Study Centers:  A total of 7 centers took part in the study and randomized subjects; 2 in the 
United States, and 1 each in Hong Kong, Spain, Belgium, Australia and France.

Study Initiation Date and Final Completion Dates:  21 September 2009 to 31 March 2011.
The study was terminated prematurely.

Phase of Development:  Phase 1/2

Study Objectives:  The study was planned in 2 parts. The primary and secondary objectives 
are presented accordingly below.

Primary Objectives:  

Part 1: To assess the safety and tolerability, and to determine the maximum tolerated doses
MTD(s) of bosutinib plus capecitabine in subjects with locally advanced or metastatic breast 
cancer (MBC) or pancreatic cancer or colorectal cancer or cholangiocarcinoma or 
glioblastoma (GBM).

Part 2:  To determine the overall response rate (ORR) in females with estrogen 
receptor (ER) + and/or progesterone receptor (PgR) +, human epidermal growth factor 
receptor 2 (erbB2) - and ER-, PgR-, erbB2- locally advanced or MBC.

Secondary Objectives:  

Part 1: To assess preliminary anti-tumor activity for bosutinib plus capecitabine.

Part 2: To confirm the MTD(s) identified in Part 1 by collecting further data on the safety 
and tolerability of bosutinib plus capecitabine, to evaluate the pharmacokinetic (PK) of 
bosutinib in combination with capecitabine, to evaluate additional efficacy parameters such 
as progression-free survival (PFS), duration of response and clinical benefit rate (CBR) 
(ORR+ stable disease [SD] !24 wks).
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METHODS:  

Study Design:  This was a Phase 1/2, multicenter, open-label study of bosutinib in 
combination with capecitabine planned as 2 parts. Due to sponsor decision during Part 1, 
this study was terminated at the conclusion of Part 1, and no subjects were enrolled into 
Part 2 of the study.  The study was not terminated due to safety reasons.  The study design of 
Part 1 and Part 2 is summarized below.

Part 1:  This study used an open-label, adaptive trial design. The goal of Part 1 was to 
determine the MTD and toxicity profile of the combination of bosutinib and capecitabine in 
subjects with solid tumors, including breast cancer. The study was designed to explore 
multiple oral doses of bosutinib in combination with capecitabine using an “Up and Down” 
design. Up to 9 dose combinations (3 dose levels of bosutinib [200 mg, 300 mg, and 
400 mg] and 3 dose levels of capecitabine [625 mg, 750 mg, and 1000 mg]) were selected as 
possible dose levels in this design until a total of up to 24 evaluable subjects were treated. 
Further information on treatment administration is provided under the study treatment 
section.  

Part 2:  In Part 2, up to 62 females per arm were to be enrolled to study the efficacy, and 
confirm the safety and tolerability of the MTD combination(s) in 2 populations:

∀ Arm A:  Females with ER+ and/or PgR+, erbB2- locally advanced or MBC;

∀ Arm B:  Females with ER-/PgR-/erbB2- locally advanced or MBC.

This study was projected to last approximately 26 months: approximately 6 months for Part 1
and 20 months for Part 2, including 12 months estimated accrual and 8 months for subject
participation (this included 4 weeks of screening, an estimated 24 weeks of treatment, and
approximately 4 weeks for final follow-up visit).

A time-table of study procedures in Part 1 and Part 2 is shown in Table 1 and Table 2
respectively.
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Number of Subjects (Planned and Analyzed):  It was estimated that a total of 28 subjects 
would need to be enrolled to achieve a total of 24 evaluable subjects (12 cohorts of 2 subjects 
each) in Part 1.  A total of 41 subjects (11 in Hong Kong, 10 each in the USA and Spain, 4 in 
Australia, and 3 each in Belgium and France) were enrolled, out of which 32 subjects were 
randomized in Part 1. All 32 subjects received at least 1 dose of study treatment and were 
evaluable for safety. Of these 32 subjects, 30 were included in the efficacy evaluations.

Diagnosis and Main Criteria for Inclusion:  Male or female subjects, !18 years old, with a 
confirmed pathologic diagnosis of advanced breast cancer or pancreatic cancer or colorectal
cancer or cholangiocarcinoma or GBM that was not curable with available therapies, but for 
which bosutinib plus capecitabine was a reasonable treatment option, with at least 
1 radiologically measurable lesion as defined by Response Evaluation Criteria in Solid 
Tumors (RECIST) v 1.0, and an Eastern Cooperative Oncology Group (ECOG) performance 
status of 0 to 2.

Study Treatment:  Subjects received bosutinib as 100 mg tablets.  Each subject was 
instructed to take the appropriate number of tablets daily according to treatment dose.  
Capecitabine was supplied as 150 mg and 500 mg tablets.  The capecitabine daily oral dose 
was for 14 days followed by 7 days off (Days 1 to 14 of a 21-day cycle). Capecitabine doses 
were rounded to the nearest higher or lower multiple of 150 mg and/or 500 mg, 
corresponding to the available tablets.

The study was designed to explore ascending and descending multiple oral doses of bosutinib
in combination with capecitabine using an “Up and Down” design.  The dose combinations 
of the design are shown in Figure 1.  A cohort of 2 subjects was assigned to a specific dose
combination at a time.

Figure 1 Potential Dose Combination of Bosutinib Plus Capecitabine

BID = Twice daily

The first 2 cohorts open to enrollment were as follows:

∀ Cohort 1: Capecitabine 750 mg/m² twice daily (BID) on Days 1 to 14 and bosutinib
200 mg daily.

∀ Cohort 2: Capecitabine 625 mg/m² BID on Days 1 to 14 and bosutinib 300 mg daily.
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Dosing was on a 21-day cycle. Subjects were closely monitored for 21 days for adverse 
events (AEs) and dose-limiting toxicities (DLTs).  The dose combination of the subsequent 
cohorts was determined according to an “Up-and-Down” rule based on 3 factors:

∀ The number of DLTs in the first 21 days of treatment out of the current cohort of 
2 subjects.

∀ The cumulative toxicity rate at that dose combination.

∀ The current level of bosutinib and capecitabine.

Subjects were enrolled at the next dose level when 2 evaluable subjects at the same dose 
level had been evaluated for 21 days of the first treatment cycle or experienced a DLT, 
whichever came first.  If a subject withdrew from the study before completing the 21-day 
period without experiencing a DLT, another subject was enrolled to replace that subject at 
the current dose combination.

Efficacy Endpoints:

Primary Endpoint:  The primary efficacy endpoint is ORR, which was defined as the 
proportion of subjects who achieve confirmed tumor response (complete response [CR] or 
partial response [PR]) assessed by the site Investigators during the study. All data in the 
database, regardless of the data cutoff date, were included in the analysis of ORR. At 
designated time points, the Investigator assessed the best overall response (BOR) based on 
the target lesions, non target lesions, and new lesions (if any).  The BOR was the best 
response recorded from randomization until disease progression/recurrence (taking as 
reference for progressive disease [PD]) the smallest measurements recorded since 
randomization.

Secondary Endpoints:  PFS was the secondary efficacy endpoint and was defined as the time 
from the first dose until the earlier date of progression or death from any cause assessed by 
the site Investigators. Subjects without an event before the specified data cutoff date were 
censored at the earlier of the date of last valid tumor assessment prior to initiation of new 
anticancer therapy and the data cutoff date. Subjects with 2 or more consecutive missed or 
unevaluable scheduled radiographic tumor assessments, or, more generally, subjects for 
whom there was an interval of at least 92 days (4 days +12 weeks +4 days) between 
consecutive valid assessments, were censored at the last valid assessment prior to this gap. A 
valid tumor assessment visit was defined as the tumor assessment visit with overall time 
point response of CR, PR, SD, or PD, but not ‘Not Done’ or ‘Unknown’. Subjects without
post-baseline a tumor assessment or death (before missing their second consecutive valid 
tumor assessment) before the data cutoff date were censored on the date of first dose.

Safety Evaluations:  The following safety parameters were assessed: physical examinations, 
medical history, vital sign measurements (including height, weight, blood pressure and heart 
rate), 12-lead electrocardiograms (ECGs), left ventricular ejection fraction (LVEF) 
measurement via multiple gated acquisition (MUGA) or echocardiogram (ECHO), laboratory 
evaluations (including hematology, serum chemistry, coagulation test, urinalysis, and beta 
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human chorionic gonadotropin [∃-HCG; for females of childbearing potential]). Laboratory
test results, 12-lead ECGs, and treatment-related AE incidence and severity were reviewed.  

AEs were graded according to National Cancer Institute (NCI) Common Terminology 
Criteria for Adverse Events (CTCAEs) version 3.0. Serious adverse events (SAEs) were 
reported until 28 days following the last dose of investigational product(s) (IPs) and were 
followed until resolution to grade %1, return to baseline, or in the case of impairment, until 
the condition stabilized. Any SAEs beyond 28 days after the last dose of IPs that were 
considered to be related to IPs were reported.

A DLT was defined as any of the following occurring during the first 21-day cycle:

∀ any Grade 3 or 4 non hematologic AE (including nausea, vomiting, and diarrhea 
despite optimal medical therapy, and asthenia >3 days);

∀ any Grade 4 hematologic AE;

∀ delayed recovery from one of the above AEs causing delay of investigational product 
administration by more than 3 weeks.

Statistical Methods:  

Analysis Populations:  There were 3 populations analyzed for this study: 

∀ The Per Protocol (PP) population was the primary analysis population used for 
efficacy endpoints.  The PP population was a subset of the intent-to treat (ITT)
population that consisted of subjects who received at least 14 doses of bosutinib and 
at least 10 doses of capecitabine within a 21-day period, had a baseline and at least 
1 post-baseline tumor assessment, and who had no major protocol violations (eg, 
protocol deviations that could affect subject safety or the analysis of safety or efficacy 
outcomes).

∀ ITT population was defined as all subjects registered to the study who received at 
least 1 dose of IP (bosutinib or capecitabine). Efficacy endpoints were also 
summarized for the ITT population.

∀ The safety population where subjects receiving at least 1 dose of study treatment 
(bosutinib or capecitabine) were evaluable for safety.

Evaluation of tumor response in this study was based on the modified RECIST v1.0 criteria.  
Primary analyses of the efficacy endpoints were based on tumor response as assessed by the 
Investigator CR, PR, PD, or SD.

Clinical activity of the study treatment (bosutinib or capecitabine) was obtained by 
performing tumor assessments for all subjects at Screening, and then every 6 weeks #4 days 
(starting from the initiation of therapy on Cycle 1 Day 1) throughout the course of the study 
regardless of treatment schedule. Computed tomography (CT) and magnetic resonance 
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imaging (MRI) were the recommended methods to measure target lesions selected for 
response assessment, but the same method of assessment had to be used throughout the 
course of the study.  Additional evaluations of disease at Baseline were performed as 
clinically indicated.  All subsequent measurements were compared with the baseline 
measurement, thus establishing an objective review.

To estimate the overall tumor burden at baseline, a maximum of 5 lesions per organ and 
10 measurable lesions in total were identified as target lesion(s) and recorded and measured 
at Baseline.  All sites of disease identified at Screening were followed for the duration of the 
study with the same method of assessment throughout the study.  Target lesions were 
selected based on their size (those with longest diameter) and their suitability for accurate 
repeated measurements.  All other lesions (or sites of disease) were identified as non target 
lesions and recorded at Baseline.  Their presence or absence was noted throughout follow-up.  
Disease progression was defined as !20% increase in the sum of longest diameters (SLD) of 
target lesions over the minimum recorded SLD since randomization, or unequivocal increase 
in non target disease or development of new lesions.

Part 1 Primary Safety Analysis:  The primary safety analysis employed in Part 1 was the 
number and percentage of subjects experiencing a DLT in each dosing group.  No formal
statistical analysis was planned for this portion of this study.  Evaluation of the data consisted 
primarily of summary displays (ie, descriptive statistics and tabulations).  In general, 
categorical variables were presented using counts and percentages, continuous variables were 
presented using the mean, standard deviation, median, minimum, maximum, and number of 
subjects.  All analyses were performed on the untransformed data (ie, original scale).  
Listings of laboratory test results collected at Baseline and during the study were generated. 
Descriptive statistics summarizing the changes in those laboratory tests over time were
presented.  Baseline Value:  The baseline value was considered the last measurement 
observed prior to the first dose of study treatment (bosutinib or capecitabine).  If no value 
was recorded on that date, then the last available record prior to the date of first dose was 
considered baseline.

RESULTS

Subject Disposition and Demography:  A total of 32 subjects were enrolled, randomized 
and received at least 1 dose of the study medication in Part 1 of the study.  Thirty (93.8%) 
subjects were included in the PP population (2 subjects were excluded because they had 
taken prohibited concomitant medications during the treatment period) and 31 (96.9%) in the 
DLT evaluations (1 subject was excluded for not receiving enough doses of study 
medication).  Analysis populations are summarized in Table 3.
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All subjects have discontinued from Part 1 of the study. The 32 subjects ranged in age 
from 42 to 82 years, with a median age of 62.0 years. The majority of subjects were younger 
than 65 years of age (68.8%). Subjects were primarily white (75.0%). There were more 
females than males in the study (56.3% vs 43.8%, respectively).  Subject disposition and 
discontinuations from treatment during Part 1 are summarized by dose group in Table 4 and 
Table 5 provides a summary of demographic characteristics.  
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Efficacy Results:  On the basis of the Investigator assessment, the BOR for the PP
population was PR (2 subjects [6.7%] - both subjects were in the bosutinib 300 mg +
capecitabine 750 mg/m2 BID dose group).  There were 12 subjects (40.0%) with a BOR of 
SD [10 subjects had SD for %24 weeks and 2 subjects had SD for >24 weeks], and 
15 subjects (50.0%) with a BOR of PD.  There was 1 subject with a BOR of indeterminate 
because this subject did not have a post Baseline assessment. No subject had reported a BOR 
of CR (Table 6). Similar results were observed in the ITT population.
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Safety Results:  Of the 32 subjects enrolled and treated in the study, 31 (96.9%) subjects 
were evaluable for DLTs (1 subject was excluded from the DLT evaluation because this 
subject had not received !14 doses of bosutinib or !10 doses of capecitabine). All 
32 enrolled subjects received at least 1 dose of study treatment (eg, at least 1 dose of 
bosutinib or 1 dose of capecitabine) and were included in the safety evaluation.

Dose-Limiting Toxicities:  Overall, 2 (6.5%) subjects experienced DLTs. One subject in the 
bosutinib 400 mg + capecitabine 750 mg/m2 BID cohort experienced Grade 3 neuralgia on 
Day 5 which was considered to be treatment-related. One subject in the bosutinib 400 mg +
capecitabine 1000 mg/m2 BID cohort experienced Grade 3 increased alanine
aminotransferase (ALT) on Day 7, Grade 3 pruritus on Day 10, and Grade 3 rash on Day 10,
which were considered to be treatment-related.  Based on the 2 DLTs occurring in this study 
the MTD was determined to be bosutinib 300 mg daily + capecitabine 1000 mg/m2 BID.  All 
subjects recovered from these events after temporarily stopping treatment. None of these
events were considered by the Investigators to be SAEs.  

Adverse Events:  Overall, at least 1 treatment-emergent AE (TEAE) was experienced by all 
32 (100%) subjects treated with the combination study treatment Table 7.  A total of 
29 (90.6%) subjects experienced at least 1 treatment-related TEAE and 10 (31.3%) subjects 
experienced at least 1 SAE.

The most frequently reported TEAEs (all causalities) were diarrhea (71.9%), nausea (43.8%), 
fatigue (37.5%), palmar-plantar erythrodysesthesia syndrome (31.3%), vomiting (28.1%), 
decreased appetite (21.9%) and dyspnea (18.8%).  The most frequently reported 
treatment-related TEAEs (Table 8) were diarrhea (65.6%), nausea (40.6%), palmar-plantar 
erythrodysesthesia syndrome (31.3%), fatigue (28.1%), and vomiting (25.0%).
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SAEs were reported for 10 (31.3%) subjects (Table 10).  Of these, 2 subjects experienced 
treatment-related SAEs (treatment-related SAEs in 1 subject included atrial fibrillation, chest
pain, and dyspnea and the treatment-related SAE in the other subject was renal impairment). 
The only SAEs that occurred in >1 subject were bronchitis (n=2) and neoplasm malignant 
(n=2).  SAEs are summarized in Table 9 and Table 10. 
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Discontinuations due to Adverse Events:  A total of 7 subjects had discontinued study 
treatment due to AEs (Table 11). The AEs leading to discontinuation of study treatment 
included asthenia, fatigue, bronchitis, GBM multiforme, neoplasm malignant, hemiparesis, 
acute respiratory distress syndrome, and palmar-plantar erythrodysesthesia syndrome.  All 
discontinuations for these AEs occurred in 1 subject each with the exception of the AE of 
neoplasm malignant, for which discontinuation occurred in 2 subjects. Of the AEs leading to 
treatment discontinuation, 2 were considered to be treatment-related (palmar-plantar 
erythrodysesthesia syndrome [n=1] and fatigue [n=1]).
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Deaths:  Six subjects who received study treatment died during the study (Table 12). 
Reasons for deaths were pancreatic cancer (n=1), bronchitic infection (n=1; see erratum), 
disease progression (n=3), and GBM multiforme (n=1). None of the deaths in this study 
were considered by the Investigator to be related to study treatment.
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Laboratory Evaluations:  Grade 3 or 4 laboratory values (at least 1) at Baseline, on-treatment, 
and follow-up were reported for 1 subject at Baseline, 9 subjects on treatment, and 3 subjects 
at Follow-up.  The subject with Grade 3 or 4 laboratory values at Baseline had abnormal 
partial thromboplastin time (PTT) and prothrombin time.  Grade 3 or 4 laboratory values 
during the on-treatment period included abnormal values for sodium (n=3), international 
normalized ratio (INR), PTT, phosphorous, calcium, ALT, and prothrombin time (n=2 
subjects each), and glucose, aspartate aminotransferase (AST), and hemoglobin (n=1 subject 
each).  Grade 3 or 4 abnormal laboratory values during the follow-up period were reported 
for ALT, AST, bilirubin, and PTT (1 subject each).

ECG Data:  No subjects had QT electrocardiogram interval or QT interval corrected for heart 
rateintervals >500 msec. One subject in the bosutinib 300 mg + capecitabine 750 mg/m2

BID cohort had an increase in QT of >60 msec from Baseline.  However, change from 
Baseline using QTc values for this subject did not meet this criterion. Two subjects 
experienced Grade 2 QT interval prolongation which was noted to be treatment-related for 
both subjects. These subjects were in the bosutinib 300 mg + capecitabine 750 mg/m2 BID 
cohort. The AEs from both subjects were reported to have resolved.

CONCLUSIONS:  

∀ The MTD was determined to be bosutinib 300 mg daily + Ccapecitabine 1000 mg/m2

BID.

∀ Two subjects met criteria for DLT (cohorts: bosutinib 400 mg + capecitabine 750 mg/m2

BID and bosutinib 400 mg + capecitabine 1000 mg/m2 BID). Observed treatment-related 
DLTs included neuralgia, pruritus, rash, and increased ALT (all Grade 3).

∀ The most frequently observed treatment-related TEAEs across all treatment groups were
diarrhea (n=21; 65.6%), nausea (n=13; 40.6%), palmar-plantar erythrodysesthesia
syndrome (n=10; 31.3%), fatigue (n=9; 28.1%), and vomiting (n=8; 25.0%).

∀ Grade 3 or 4 laboratory values observed during treatment included abnormal values for
sodium (n=3), INR, PTT, phosphorous, calcium, ALT, and prothrombin time 
(n=2 subjects each), and glucose, AST, and hemoglobin (n=1 subject each).

∀ Dosing delays for bosutinib and capecitabine due to AEs were common (11 [34.4%] 
subjects for bosutinib and 16 [50.0%] subjects for capecitabine). Dose reductions of 
capecitabine or bosutinib due to AEs were reported for 4 subjects (12.5%) and 3 subjects 
(9.4%), respectively.

∀ Treatment-related QT interval prolongation was observed in 2 subjects (bosutinib 300 mg
+ capecitabine 750 mg/m2 BID cohort).

∀ Of the 30 subjects in the PP population, the BOR included: 2 subjects (6.7%) with a 
response of PR, 12 subjects (40.0%) with a response of SD (duration of SD %24 weeks
[n=10], duration of SD >24 weeks [n=2]), 15 subjects (50.0%) with a response of PD,09
01
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and 1 subject (3.3%) with a response of indeterminate. No subject had a BOR of CR.  
The results were similar for the ITT population.

∀ Further translational biomarker analyses are needed to better define the breast tumor
biomarkers that predict sensitivity to Sarcoma family kinase inhibitors, such as bosutinib, 
to further optimize the opportunity for successful clinical development of bosutinib for 
the treatment of subjects with breast cancer. Therefore, the study did not proceed to 
Part 2 and was ended at completion of Part 1.
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