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RESULTS - Disease Outcomes
                      C       CCy
                      n=42     n=39
Numbers with progressive disease or 
death by the end of follow-up       
 Alive, no disease progression        1  (2%)   1  (3%)
 Alive with progressive disease       9  (21%)   8  (21%)
 Death after disease progression       30 (71%)   28 (72%)
 Death without progression         2  (5%)   2  (5%)
       
Median follow-up                 12.8 months  13.1 months   
 
Best overall response       
 Complete response            0        0   
 Partial response              14  (33%)   17  (44%)
 Stable disease               9   (21%)   9   (23%)
 Progressive disease            18  (43%)   11  (28%)
 Early death from malignant disease     0       1  (3%)
 Early death from toxicity          1*  (2%)   0  
 Early death from other cause        0       1† (3%)

 Difference and 95% confidence interval     10.3% (-10.8, 31.4)   

* Treatment related SAE (diarrhea) 6 weeks after randomisation.       
 †Pulmonary embolism 6 weeks after randomisation    

SAMPLE SIZE
Following the Phase IIb concept3 the study was designed with three decision regions for the 
estimated treatment effect (observed difference in tumour response rates on experimental 
and control arms): 
i) if the estimated treatment effect is >20%  the study will conclude that there is evidence the 
experimental regimen (capecitabine + cyclophosphamide) gives a higher tumour response  
rate than capecitabine alone.

ii) if the estimated treatment effect is ≤20% but >7.6% the study will conclude that there may  
be clinically important benefit in tumour response on the experimental regimen, and that the 
evidence is promising enough to warrant further investigation in a larger Phase II (or III) trial

iii) if the estimated treatment effect is ≤7.6% the study will conclude that there is evidence 
that tumour response rates on the experimental regimen are no better than on the control 
regimen.

The cutoff points for the three region design are chosen so that with an expected best overall 
response in the control arm of 30% and  a minimum important difference of 20%  there is a 
probability of  i)  0.025 of falsely concluding there is evidence of benefit  and ii) 0.125 of 
falsely concluding the treatment regimen is ineffective. The required sample size was 80     
patients.BACKGROUND

� Capecitabine is an oral pro-drug of 5-flurouracil which is metabolised to its active cyto-
toxic components by the action of thymidine phosphorylase (dThdPase). Thymidine 
phosphorylase is found in liver, intestine and tumour tissue, and in preclinical models is 
preferentially upregulated in tumour tissue by the cytotoxic drug cyclophosphamide.1

� Capecitabine, given on a schedule which mimics protracted intravenous infusion of 
5-FU, has been shown to have significant activity in breast and colorectal cancer.2

� An all oral chemotherapy regimen would potentially be of benefit to patients, because 
of the preference for oral therapy especially in patients with poor venous access.

STATISTICAL METHODS
The difference in proportions of patients whose tumour responds to treatment on experimen-
tal and control regimens and a 95% confidence interval is calculated. Proportions with the 
various adverse events are compared using a 95% confidence interval around the difference. 
Progression free survivial and overall survival are compared using Kaplan-Meier survival 
curves and a log rank test.
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SELECTION CRITERIA
Key Inclusion Criteria
� Histological or cytological evidence of breast carcinoma
� Measurable disease as defined by RECIST criteria
� Over 18 years, able to give written informed consent
� Adequate baseline bone marrow reserve , renal and liver function
� Calculated creatinine clearance ( Cockroft & Gault) > 50 ml/min
� Performance status (WHO) 0-3
� No more than one prior chemotherapy regimen for advanced disease.

Key Exclusion Criteria
� Male
� More than one prior chemotherapy regimen for advanced disease 
� Brain and/or leptomeningeal disease
� Pregnant or lactating women. 
� Investigational drug therapy within 30 days prior to randomization
� Concurrent anticancer therapy (any radiation should be complete at least 4 weeks 
before randomization)

RESULTS - Toxicities
Proportion of patients experiencing  ≥ grade 3 toxicity

                      C       CCy
                      n=42     n=39
 

 Neutrophils                3  (7%)   13 (33%)
 Platelets                 1  (2%)   0  (0%)
 Haemoglobin               0       0  
 Diarrhea                 4  (10%)   1  (3%)
 Nausea                  0       1  (3%)
 Vomiting                 2  (5%)   1  (3%)
 Urinary symptoms             1  (2%)   0  
 Stomatitis/mucostitis           0       1  (3%)
 Anorexia                 0       0  
 Fatigue                  2  (5%)   5  (13%)

 Hand-foot syndrome (≥ grade 2)       7  (17%)   11 (28%)

STUDY SCHEMA
Patients with advanced breast cancer 

with potential for palliative benefit

Informed consent and randomization

Arm A
Capecitabine 1330mg/m2 days 1-28

q 28 days until 6 cycles complete or dis-
ease progression

Arm B
Capecitabine 1330mg/m2 days 1-28 +       

cyclophosphamide 100mg/m2 days 1-14
q 28 days until 6 cycles complete or disease 

progression

Followup for tumour response (8 weekly CT), toxicity assessment & QoL

A RANDOMIZED PHASE II 
STUDY COMPARING   
CAPECITABINE (C)           

WITH C PLUS ORAL                   
CYCLOPHOSPHAMIDE     

(CCY) IN PATIENTS WITH    
ADVANCED BREAST CANCER.

In association with

Assessed for eligibility
(n= 196  )

82 enrolled and randomly 
allocated to treatment

114 excluded:
   83 did not meet inclusion criteria
   29 patient declined 
 2 oncologist choice

0 patients lost to 
follow-up

1 patient lost to     
follow-up

42 allocated to capecitabine (C) 
42 received intervention

40 allocated to capecitabine + 
cyclophosphamide (CCy)
 38 received intervention
 

All 42 patients included in 
analyses 

39 out of 40 patients     
included in analyses 
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CONCLUSIONS
� The difference in response rate (10.3%) suggests that CCy may be a  superior regiment 
and should be tested in a larger trial.
� Both regiments were delivered with low toxicity.
� Progression free and overall survival were not different in this small trial.

RESULTS - Progression Free Survival

RESULTS - Overall Survival

        C      CCy
 Median Survivial 
 (months)     14.6     13.2
 95% Cl            (8.6, 21.0) (9.7, 18.0)
 log rank p        0.61

        C      CCy
 Median progression  
 free (months)    3.1      6.9
 95% Cl            (1.9, 5.4)   (3.9, 8.5)
 log rank p       0.44
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BASELINE CHARACTERISTICS
                     C      CCy
                     n=42    n=40
Age at randomization, Average (SD)      57.3 (10.0)  59.2 (11.9)
Age group at randomisation
   30-39yrs               2  (5%)   2   (5%)
   40-49yrs               7   (17%)  7   (18%)
   50-59yrs               16  (38%)  12  (30%)
   60-69yrs               13  (31%)  11  (28%)
   70-79yrs               4   (10%)  7   (18%)
   ≥ 80yrs               0       1   (3%)
Age at Diagnosis, Average (SD)        51.7 (10.1)  53.8 (10.9)
Ethnicity
   NZ European             38 (91%)  35  (88%)
   Maori                3   (7%)   1  (3%)
   Other                1   (2%)   4  (10%)
WHO Performance Status
   0                  15 (36%)  16 (40%)
   1                  18 (43%)  16 (40%)
   2                  5  (12%)  7  (18%)
   3                  4  (10%)  1  (3%)
Disease History from original breast cancer diagnosis
ER status                   
   Positive               28 (67%)  23 (58%)
   Negative               14 (33%)  17 (43%)
PR status
   Positive               22 (52%)  19 (48%)
   Negative               20 (48%)  18 (45%)
   Not known              0      3  (8%)
HER2 status
   Positive               6  (14%)  4  (10%)
   Negative               23 (55%)  19 (48%)
   Not known              13 (31%)  17 (43%)
Prior Chemotherapy
   Prior adjuvant treatment        24 (57%)  18 (43%)
   Prior palliative treatment        9  (21%)  10 (25%)  
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