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Participants: 
 American College of Surgeons Oncology Group Members 

 
 Cancer Trials Support Unit (CTSU) investigators.  Note that patient enrollments from 

institutions that are not aligned with ACOSOG will be conducted via the NCI Cancer Trials 
Support Unit (CTSU) and all data should be sent to the CTSU. CTSU logistical information is 
found in the Appendices. 
 
The CTSU will use the ACOSOG-Z1041 number as required for reporting to ACOSOG and NCI. 
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1.0  INTRODUCTION                                             

1.1 Summary of the Study 

ACOSOG Z1041 is a Phase III randomized trial for women with palpable, operable breast cancer.  The 
primary aim of the study is to compare the pathologic complete response rates (pCR) between two 
regimens of neoadjuvant chemotherapy combined with trastuzumab. 
 
Arm 1 will receive 4 cycles (12 weeks) of 5-fluorouracil, epirubicin, and cyclophosphamide (FEC) 
alone followed by weekly paclitaxel for 12 weeks combined with weekly administration of 
trastuzumab.  Arm 2 will receive weekly paclitaxel for 12 weeks combined with weekly administration 
of trastuzumab followed by 4 cycles (12 weeks) of FEC combined with weekly administration of 
trastuzumab.  Postoperatively, all patients will receive trastuzumab every 3 weeks to complete a total 
duration of trastuzumab therapy of 52 weeks.  All patients will have three MUGA or echo scans (at 
baseline and 3 & 6 months after study entry) to evaluate left ventricular function. 
 
Upon completion of chemotherapy and preoperative trastuzumab, patients in both arms will have 
clinical response status assessed by palpation.  Following this assessment, patients will undergo the 
clinically indicated surgical resection of the tumor plus sentinel lymph node dissection and/or axillary 
lymph node dissection.  Breast and nodal tissue removed at the time of surgery will be assessed for 
pathologic response.   
 
Patients with hormone receptor-positive tumors will receive hormonal therapy for a minimum of 5 
years, with choice of therapy at the discretion of the investigator.  Postoperative radiation therapy will 
also be given at the investigator's discretion except for prohibiting the use of partial breast irradiation 
and irradiation of internal mammary nodes and requiring whole breast irradiation for lumpectomy 
patients.  Patients in both arms will be assessed for recurrence every 3 months during postoperative 
trastuzumab alone then every 6 months through 5 years following study entry. 
 
Specimens from the definitive breast surgery are required for all patients in order to perform central 
review for pCR.  For patients who agree to specimen banking for correlative studies, four (4) core 
needle biopsy specimens, one (1) collected in RNAlater®, one (1) collected in formalin, and two (2) 
snap frozen in optimal cutting temperature (OCT) compound, will be collected before therapy begins 
(before or after study entry).  Blocks from residual tumor and positive nodes (if any) will be collected 
following surgery.  Also for patients who consent to specimen banking, blood will be collected at 
baseline, between the chemotherapy regimens, and prior to surgery.  All tissue and blood specimens 
will be shipped to the ACOSOG Central Specimen Bank. 
 
The sample size for Z1041 is 270 patients.  With an anticipated accrual rate of 8 patients per month the 
accrual goal for the study will be met after approximately 34 months. 

1.2 Background 

The treatment of breast cancer requires a multidisciplinary approach for optimal patient outcomes.  The 
Early Breast Cancer Trialists’  Collaborative Group has analyzed data from randomized clinical trials 
and concluded that systemic therapy can significantly reduce the risk of recurrence and improve 
survival of women with primary breast cancer.1  Combination chemotherapy regimens, given as 
adjuvant therapy, are superior to single-agent chemotherapy, and anthracycline-containing regimens 
appear to be superior to non-anthracycline containing combinations.2  The addition of paclitaxel has 
demonstrated further reduction in risk of recurrence and improved survival..3,4  The NIH Consensus 
Conference statement on adjuvant therapy in the treatment of breast cancer recently established that 
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systemic chemotherapy should be considered in the management of women with invasive breast cancer 
greater than 1 cm in size, regardless of nodal status.5 
 
Neoadjuvant chemotherapy (also known as induction chemotherapy, primary systemic chemotherapy, 
and preoperative chemotherapy) has been evaluated in a number of studies in patients with breast 
cancer over the past two decades.16   The use of neoadjuvant chemotherapy has been established as the 
standard of practice for patients with locally advanced breast cancer.  More recently, neoadjuvant 
chemotherapy has been utilized in patients with early-stage operable breast cancer and has been 
demonstrated to result in higher rates of breast conserving therapy and similar rates of local-regional 
control when compared with patients treated with surgery followed by postoperative adjuvant 
chemotherapy.7-9  The utilization of neoadjuvant chemotherapy provides a means for rapidly evaluating 
the effectiveness of systemic therapy by using surrogate endpoints (response in the primary tumor and 
nodal basins). 
 
Overexpression of the HER2/neu proto-oncogene (HER2) is found in 25-30% of human breast cancers.  
This overexpression is associated with a less favorable prognosis.10,11  A monoclonal antibody targeting 
the HER2/neu receptor (trastuzumab) utilized in patients with HER2-overexpressing breast cancer was 
found to increase overall response rate, time to progression, and median survival in combination with 
standard chemotherapy in metastatic breast cancer.12 
 
In January of 2005, the NSABP and the NCCTG received approval from CTEP and the FDA to amend 
their ongoing Phase III adjuvant trastuzumab trials (B-31 and N9831, respectively), to provide for a 
joint efficacy analysis.  The first joint interim efficacy analysis conducted in April 2005 demonstrated 
an improvement in three year disease-free survival from 75% in the control arm to 87% in the 
trastuzumab arm (hazard ratio = 0.48, P  0.0001).  There was an accompanying 33% reduction in 
mortality with the addition of trastuzumab (hazard ratio = 0.67, p = 0.015).  The magnitude of reduction 
in hazard for DFS events crossed pre-specified early reporting boundaries, so the Data Monitoring 
Committees for both groups recommended randomized accrual to the trials should end and the results 
should be reported.13 
 
Buzdar and colleagues from M.D. Anderson Cancer Center have reported results of a randomized 
Phase II neoadjuvant trial of trastuzumab combined with sequential paclitaxel followed by FEC-75 vs 
chemotherapy alone in 42 women with operable breast cancer.  The pathologic complete response rate 
(pCR) was increased from 25% to 66.7%.  None of the patients receiving concurrent trastuzumab and 
epirubicin developed symptoms of congestive heart failure.  However, given the small sample size, the 
95% confidence interval for developing CHF was 0-14.8%, so further careful evaluation of the cardiac 
safety of the regimen is warranted.14 
 
Dr. Buzdar provided updated information on the trial at the 2005 San Antonio Breast Cancer 
Symposium.  After closure of the randomized portion of the trial, an additional 23 patients were treated 
with the sequential paclitaxel followed by FEC-75 with concurrent trastuzumab.  Twelve of 22 of these 
patients had pCR (54.5%).  A greater than 10% absolute decrease in LVEF was seen in 6 of the 
patients.  All patients treated with the concurrent chemotherapy and trastuzumab combination on the 
protocol remain free of clinical cardiac dysfunction.15 

 
In this study we propose to compare the efficacy of the promising concurrent trastuzumab/epirubicin 
regimen developed by Buzdar and colleagues with a sequential anthracycline/cyclophosphamide 
regimen followed by paclitaxel/trastuzumab similar to the investigational arms of the adjuvant 
trastuzumab trials.  Efficacy will be assessed by pCR and clinical response rates.  Cardiotoxicity will be 
assessed using the same methods developed for B-31 and employed in other large adjuvant trials.  
Overall toxicity, disease-free survival (DFS), and overall survival (OS) will also be compared as 
secondary endpoints. 
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1.3  Neoadjuvant Chemotherapy  

The biological and clinical rationale for neoadjuvant chemotherapy is based on studies in experimental 
animal systems that indicated that administration of chemotherapy prior to surgery decreases the 
likelihood of growth spurt at the sites of micrometastases observed after surgical resection of the 
primary tumor. 16  Another potential advantage is that the risk of drug resistance could be minimized by 
initiation of chemotherapy early, when the tumor size is small.  Finally, it has been demonstrated that 
preoperative chemotherapy will shrink the primary tumor, thus reducing the requirement for 
mastectomy.  However, the majority of studies have not demonstrated a survival benefit in the context 
of neoadjuvant versus standard adjuvant therapy.  Because the response of the primary tumor and 
regional nodal metastases have been shown to be indicators of prognosis after chemotherapy, an 
assessment of response of the tumor to a particular drug regimen allows the opportunity to optimize 
therapy.17 Delivery of chemotherapy in the neoadjuvant setting is therefore an optimal approach to 
explore the role of the addition of biologic therapies designed to enhance the response of breast cancers 
to chemotherapy.   
 
1.4  HER2/neu Overexpression  

The human epidermal growth factor receptor 2 (HER2/neu) is over-expressed in 25-30% of human 
breast cancers, suggesting a role for this overexpression in tumorigenesis.10,11,18  In most cases, this 
overexpression is a result of gene amplification. Several lines of evidence support the role of HER2/neu 
overexpression in pathogenesis and poor clinical outcome of human tumors.19 Transgenic mice that 
overexpress the neu gene develop breast cancer.20  Overexpression of this proto-oncogene in preclinical 
studies was associated with increased rates of cell growth, tumorigenicity and enhanced metastatic 
potential when transplanted into nude mice.21,22 Preclinical studies demonstrated that treatment of 
HER2/neu-overexpressing SKBR-3 breast cancer cells with 4D5 (a murine anti-HER2/neu antibody) 
inhibited cell growth.23  Since Slamon’s initial observation, several clinical studies have been performed 
to evaluate the correlation between HER2/neu overexpression and outcome.  A number of these studies 
have shown that breast cancers that overexpress HER2/neu have a more aggressive course, higher 
relapse rate and mortality rate,11 a finding that was most pronounced in node positive patients.18,24,25  
HER2/neu overexpression in adjuvant studies was also associated with resistance to CMF 
(Cyclophosphamide, Methotrexate, 5-fluorouracil) chemotherapy.26  With regard to response to 
endocrine therapy and anthracycline-based therapies, the data are mixed. 
 
1.5 Clinical Studies with Trastuzumab 

Trastuzumab (Genentech BioOncology) is approved by the FDA for the treatment of HER2/neu 
positive breast cancer.  Trastuzumab is a humanized murine monoclonal IgG1 antibody that binds a 
juxtamembrane epitopes in the ectodomain of HER2/neu.  It is synthesized through DNA recombinant 
technology from Chinese hamster ovary cells.  The mechanism of action of trastuzumab is unknown.  
Postulated mechanisms include:  antibody dependent cytotoxicity, induction of apoptosis through 
antagonizing growth signals, and augmentation of chemotherapy-induced cytotoxicity.  In preclinical 
studies, the antibody was shown to inhibit tumor cell growth in breast cancer cells overexpressing 
HER2/neu.  Trastuzumab was also shown to potentiate the effect of chemotherapy on HER2/neu 
positive cells.27-30 

 
Most of the clinical studies using trastuzumab have been carried out in breast cancer patients.  The drug 
shows effect both as a single agent and in combination with other agents.  Early studies have 
demonstrated a trastuzumab-induced augmentation in the cardiotoxicity of anthracyclines.31,32  This 
effect has been demonstrated by decreases in systolic cardiac function as measured by multigated 
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cardiac blood-pool scans (MUGA scan) and has generated considerable concern.  Limited data are 
available regarding the clinical characteristics and the mechanism of trastuzumab cardiac toxicity. 35 
 
Data from studies in metastatic breast cancer overexpressing HER2/neu demonstrate that treatment 
with trastuzumab, both as a single agent and in combination with chemotherapy, results in an increased 
response rate with acceptable toxicities.  Three Phase I studies, comprising an aggregate population of 
48 patients, were conducted with trastuzumab.  No severe adverse events related to trastuzumab were 
reported in these studies.  In a Phase II trial reported by Baselga, trastuzumab was used as a single 
agent in 46 patients with metastatic breast cancer.36 Most of the patients had been heavily treated with 
chemotherapy previously.  Patients were given weekly trastuzumab, with a resulting overall response 
rate of 11.6% (one patient had a complete remission).  Cobleigh used trastuzumab as a single agent in 
222 patients with metastatic breast cancer and reported a 15% overall response rate with a median 
follow-up of 11 months.37 Again, most of these patients had been heavily treated in the past.   
 
In a Phase III trial, Slamon used trastuzumab in combination with standard chemotherapy (paclitaxel or 
AC [Adriamycin and Cyclophosphamide]) versus chemotherapy alone as frontline therapy for 
metastatic breast cancer patients whose tumors overexpressed HER2/neu.12  A total of 469 patients were 
randomized on the study.  Median follow-up was 10.5 months.  Two hundred thirty-five patients 
received trastuzumab with chemotherapy and 234 patients received chemotherapy alone.  Results 
showed improvement in time to progression (p-value 0.0001), overall response (p-value 0.001), and 
median duration of response (p-value 0.01).  The overall response rate was statistically significant in 
the group receiving trastuzumab with paclitaxel, but not for the group receiving trastuzumab with AC. 
 
Perez and Rodeheffer recently reviewed all of the available data on trastuzumab and concluded that it is 
associated with an increased risk of asymptomatic decreases in cardiac ejection fraction.38 In a small 
number of patients, trastuzumab was associated with Congestive Heart Failure (CHF) that was almost 
always responsive to medical management. The risk of CHF seems to be greatest with the concurrent 
use of anthracyclines. 
 
The substantial benefit of trastuzumab in the adjuvant therapy of women with  
HER2/neu-positive breast cancer has recently been established with the reporting of interim analysis of 
three of the four large adjuvant trastuzumab trials.  In January of 2005, the NSABP and the NCCTG 
received approval from CTEP and the FDA to amend their ongoing Phase III adjuvant trastuzumab 
trials (B-31 and N9831, respectively), to provide for a joint efficacy analysis.  The first joint interim 
efficacy analysis conducted in April 2005 demonstrated an improvement in three year disease-free 
survival from 75% in the control arm to 87% in the trastuzumab arm (hazard ratio = 0.48, p < 0.0001).  
There was an accompanying 33% reduction in mortality with the addition of trastuzumab (hazard ratio 
= 0.67, p = 0.015).  These results were presented in a special Scientific Symposium at ASCO in May 
2005.13 The HERA trial (HERceptin Adjuvant) study also conducted a planned first interim efficacy 
analysis in April 2005 and crossed their reporting boundary for the comparison of no trastuzumab with 
one year of trastuzumab initiated following completion of a standard adjuvant chemotherapy regimen, 
radiation therapy (if administered) and surgery.  The results were also reported at the ASCO Scientific 
Symposium in May 2005 and demonstrated an improvement in two year disease-free survival from 
77.4% in the observation arm to 85.8% in the trastuzumab arm (hazard ratio = 0.54, p < 0.0001).39 
 
Early results have also been reported with the use of trastuzumab in the neoadjuvant setting with 
significant responses and favorable safety data.40 At the M.D. Anderson Cancer Center (MDACC) the 
use of trastuzumab in the neoadjuvant setting in patients with operable breast cancer resulted in a 
marked increase in the pathologic response rates in patients receiving trastuzumab with chemotherapy 
versus those receiving chemotherapy alone.  Patients with HER2/neu-positive disease (IHC 3+ or FISH 
+) with operable breast cancer were randomized to receive 4 cycles of paclitaxel followed by  
4 cycles of FEC, or the same chemotherapy with simultaneous weekly trastuzumab at  
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2 mg/kg for 24 weeks.14 The primary objective was to demonstrate a 20% improvement in the 
pathologic complete response rate (pCR) with the addition of trastuzumab to chemotherapy.  Between 
June 2001 and October 20, 2003, 42 patients were registered and randomized on this study.  After 34 
patients had completed therapy, the trial's Data Monitoring Committee stopped the trial for superiority 
of trastuzumab plus chemotherapy.  Pathologic complete response rates were 25% and 66.7%, 
respectively, for chemotherapy (n=16) and trastuzumab plus chemotherapy (n=18) (p=0.02).  The 
decision was based on the calculation that if the study continued to accrue the planned 164 patients, 
there was a 95% probability that trastuzumab plus chemotherapy would be superior.  Of all 42 
randomized patients, 26% in the chemotherapy alone arm achieved a pCR compared to 65.2% in the 
trastuzumab plus chemotherapy arm (p=0.016).  The safety of this approach is not established, though 
no clinical congestive heart failure was observed.  A >10% decrease in the cardiac ejection fraction was 
observed in 5 and 7 patients in the chemotherapy and trastuzumab plus chemotherapy arms, 
respectively.   
  
In this small study, none of the patients developed clinical congestive heart failure.  Ejection fractions 
returned to baseline values in those patients who had follow-up cardiac studies except for 1 patient for 
whom the ejection fraction remains in the low normal range.  Troponin-T levels were evaluated at 3-
week intervals during therapy.  Values remained in the normal range for all patients except for one 
patient on the trastuzumab plus chemotherapy arm who had a single abnormal value.14 

 

1.6 Concurrent Versus Sequential Use of Anthracyclines and Trastuzumab 

The current trial is planned to evaluate the MDACC regimen in order to determine whether the high 
pCR rate (67%) can be confirmed in a multicenter setting and to further evaluate the safety of 
trastuzumab delivered concurrently with epirubicin.  The NSABP B-31 trial and the NCCTG N9831 
trial were designed to evaluate the use of trastuzumab initiated concurrently with paclitaxel after 
completion of AC in patients with HER2/neu-overexpressing breast cancer in the adjuvant setting.  The 
joint efficacy analysis reported in April 2005 has established the regimen of AC followed by paclitaxel 
plus trastuzumab as a standard of care for the adjuvant treatment of patients with HER2/neu-
overexpressing breast cancer.13 The current trial will provide for a direct comparison of the MDACC 
regimen (paclitaxel plus trastuzumab followed by FEC plus trastuzumab) with a regimen similar to that 
employed in the B-31 and N9831trials (FEC alone followed by paclitaxel plus trastuzumab).  This will 
allow investigators the opportunity to evaluate the importance of concurrent use of anthracyclines with 
trastuzumab. In addition, the safety of a regimen incorporating concurrent epirubicin and trastuzumab 
can be evaluated in a multicenter setting and compared with the safety profile of the sequential 
approach employed in the NSABP B-31 and NCCTG N9831 trials. 
 
1.7  Cardiac Safety Data with Sequential Use of Anthracyclines and Trastuzumab  

Because of the unanticipated increase in rates of cardiotoxicity identified in the initial Phase II and III 
studies with trastuzumab, an independent Cardiac Review Panel (CRP) was established to obtain 
independent and unbiased estimates of risk for Cardiac Dysfunction (CD) among patients receiving 
trastuzumab.  The CRP established the following criteria for confirmation of CD occurring in these 
trials: 

 cardiomyopathy characterized by a fall in cardiac ejection fraction associated with abnormal 
myocardial wall motion that was either global or more severe in the septum; 

 symptoms of CHF; 
 signs of CHF, including but not limited to S3 gallop and/or tachycardia; 
 a decline in cardiac ejection fraction of at least 5 points to below 55% with signs and symptoms of 

CHF; or  
 a fall in cardiac ejection fraction of at least 10 points to below 55% without accompanying signs 

and symptoms of CHF. 
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In the pivotal trial of chemotherapy administered with and without concurrent trastuzumab, patients 
treated with AC and trastuzumab had a cardiac dysfunction rate of 27%, with 16% experiencing 
symptoms of New York Heart Association (NYHA) Class III or IV CHF.  The corresponding rates in 
the AC control arm were 8% and 4%, respectively.  Patients treated with concurrent paclitaxel and 
trastuzumab had a CD rate of 13% and a CHF rate of 2%.  With paclitaxel as monotherapy, only one 
patient developed CHF.  Additionally, among 34 patients who developed CD with AC plus 
trastuzumab, for whom follow-up information was available, seven had persistent Class III/IV 
symptoms following initiation of therapy for CHF.  In contrast, none of the 10 patients with follow-up 
information who developed CD on paclitaxel and trastuzumab had persistent symptoms of Class III/IV 
CHF.41 
 
The efficacy results from the metastatic trials of trastuzumab in breast cancer, coupled with the poor 
outcome of patients with node-positive, HER2 positive breast cancer provided strong justification for 
evaluating the addition of trastuzumab to standard chemotherapy in the high risk adjuvant setting.42  
However, the potential for increased risk of CD required development of a design that would minimize 
risk and provide for careful and methodical evaluation of the incidence, severity and reversibility of 
CD.  The Clinical Research Ethics Committee (CREC) analysis had indicated the rate and severity of 
CD was unacceptably high with concurrent administration of trastuzumab and AC.  However, the low 
rate of Class III/IV CHF observed when trastuzumab was combined with paclitaxel, coupled with the 
information suggesting substantial improvement of symptoms in these patients could be anticipated, 
supported comparing a standard sequential regimen of AC followed by paclitaxel with the same 
regimen plus trastuzumab initiated with the paclitaxel portion of the regimen. 
 
Based on these considerations, NSABP B-31 was designed to be conducted in two stages, with 
cardiotoxicity assessment as the primary endpoint of the first stage.  Stage I included the first 
approximately 1000 patients who received protocol defined-treatment and were evaluable for cardiac 
safety assessment. The primary endpoint for this stage was the absolute difference in protocol-defined 
cardiac events between the 2 arms.  If the difference between the 2 arms at planned analysis points was 
statistically greater than 4% at the nominal one-sided 0.05 level of significance, accrual would be 
terminated.  Interim analyses were to be performed after 200 and 600 evaluable patients had been 
followed for at least 6 months beyond the first dose of paclitaxel.  A final analysis would occur after 
1000 evaluable patients had been followed for that length of time.  For NSABP B-31, a cardiac event 
(CE) was defined as a definite or probable cardiac death or symptomatic CHF consistent with NYHA 
Class III or IV.  Prompt reporting of suspected episodes of CD was required within 14 days for patients 
in either treatment arm, even if a CE was not subsequently confirmed.  Source documentation was 
submitted for each case and was reviewed by an independent Cardiac Review Panel (CRP) consisting 
of three cardiologists who were blinded to the treatment arm.  The CRP determined by majority vote 
whether the predefined criteria for a CE had been met.  
 
MUGA scans were to be assessed in all B-31 patients at 3, 6, 9 and 18 months after randomization.  For 
patients receiving trastuzumab, results at 6 and 9 months were used to determine whether trastuzumab 
therapy should continue.  Asymptomatic patients with sustained absolute drops from baseline of  16 
percentage points, or with a decrease of 10-15 absolute percentage points from baseline to below 
normal, had trastuzumab discontinued. 
 
In May 2005, the NSABP updated the cardiac safety analysis of B-31 through  
February 15, 2005, which was the cut-off date for the NSABP patients included in the joint efficacy 
analysis.  The rate of protocol-defined cardiac events (symptomatic CHF, definite or probable cardiac 
death) was 4.1% in the trastuzumab arm and 0.8% in the control group, giving an increase of 3.3%.  
After discontinuation of trastuzumab, the large majority of patients with both asymptomatic and 
symptomatic drops in ejection fraction achieved substantial recovery over time.43NCCTG N9831 
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employed the same cardiac monitoring and trastuzumab administration rules which were developed by 
the NSABP for B-31.  Results of the final planned interim cardiac safety analysis were reported in May 
2005.  The cardiac event rate in the control arm was 0% compared to 2.2% in the concurrent 
paclitaxel/trastuzumab arm of the study.44 
 
1.8  Paclitaxel Cardiac Safety Data with Sequential Use of Anthracyclines and Trastuzumab  

Paclitaxel is a microtubule-active agent originally isolated from the stem bark of Taxus brevafolia, the 
Western (Pacific) Yew tree.45-47  Unlike other anti-microtubular agents, paclitaxel acts by promoting 
formation of unusually stable microtubules, inhibiting the normal dynamic reorganization of the 
microtubular network required for mitosis and cell proliferation.  In a Phase II study of 25 patients 
treated with this drug at 250 mg/m2, an objective response rate of 56% was observed; 12% complete 
and 44% partial responses.  These patients had failed to respond to one prior doxorubicin-containing 
chemotherapy regimen.46  The median time to progression in the study was nine months and median 
survival was 20 months.  These data were confirmed by a subsequent study in a similar patient 
population.47 
 
The use of paclitaxel as a single agent for induction therapy for patients with operable breast cancer has 
been studied against FAC (5-fluorouracil, Adriamycin, cyclophosphamide) at M.D. Anderson Cancer 
Center (MDACC).  In the initial publication of the preliminary results from MDACC with 104 patients 
with operable breast cancer, 78 patients were evaluable for response to preoperative chemotherapy and 
had undergone local therapy.  Age, clinical stage, and estrogen receptor status of the patients were 
similar in the two groups.  Following induction chemotherapy, the extent of disease in the breast and 
the distribution and number of positive nodes were similar between the two treatment arms.48 Early 
analysis of the data from the MDACC study ID94-002 has shown improved survival and further 
reduction in the risk of recurrence in patients treated with the combination of paclitaxel and FAC.  
From the 524 patients enrolled in ID94-002, 174 patients (87 treated with paclitaxel, 87 treated with a 
combination of paclitaxel and FAC) received therapy in the neoadjuvant setting.  Early analysis of the 
outcome of these patients suggests improved results for those treated with the combination of FAC and 
paclitaxel.49 More recently, paclitaxel has been delivered on a weekly schedule at a dose of 80 mg/m2 
for 12 weeks as compared with 225 mg/m2 every 3 weeks for four courses.  This has resulted in an 
enhanced efficacy and safety profile for weekly paclitaxel.50   
 
In the MDACC Study ID98-240, a total of 258 patients were randomized to receive either weekly or 
every 3-week paclitaxel followed by FAC.  Of 258 patients, 110 had histologic lymph node 
involvement, and 148 had clinically N0 disease.  Weekly paclitaxel followed by FAC was given to 127 
patients and every 3-week paclitaxel followed by FAC was given to 131 patients.  Clinical response to 
treatment was similar between groups (p=0.08).  Patients receiving weekly paclitaxel had a higher pCR 
rate (28.2%) than patients treated with every 3-week paclitaxel (15.7%) (p=0.02) with improved breast 
conservation rates (p=0.05).51 

Seidman and colleagues recently reported on the results of the CALGB 9840 trial comparing weekly 
paclitaxel with trastuzumab versus every 3 week paclitaxel with trastuzumab for HER-2/neu-
overexpressing metastatic breast cancer.52  Five hundred seventy-seven patients were treated, and the 
weekly paclitaxel combination was found to be superior to the every 3-week combination with respect 
to response rate and time to progression: 40% vs. 28%, (OR=1.61, p=0.017) and 9 vs. 5 months, 
(HR=1.45, p = 0.0008), respectively.  Overall survival was 24 months for weekly paclitaxel + 
trastuzumab versus 16 months for every 3-week paclitaxel + trastuzumab (HR=1.19, p = 0.17).  The 
weekly combination caused more grade 3 sensory/motor neuropathy (23/8% vs. 12/4%, p=0.001/0.04), 
and less  3 grade granulocytopenia (8% vs 15%, p=0.013).  Five patients (0.8%) experienced 
significant cardiac dysfunction with 4 of the patients on trastuzumab arms.  There were 2 treatment-
related deaths, both due to pneumonia, in patients receiving weekly paclitaxel.  The authors concluded 
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that weekly paclitaxel was superior to paclitaxel given every 3 weeks for management of patients with 
metastatic breast cancer. 
 
1.9  Rationale for Weekly Administration of Paclitaxel  

Data from metastatic disease trials demonstrated that weekly paclitaxel at 80–100 mg/m2 was less toxic 
and at least as effective as every 3-week schedules.53  Additionally, a Phase III study of neoadjuvant 
chemotherapy conducted at MDACC has demonstrated an improvement in pathologic complete 
response rates from 15.7% to 28.2% (p = 0.02) with use of weekly paclitaxel prior to 4 cycles of FAC 
compared with infusional paclitaxel administered every 3-weeks prior to FAC.54  The MDACC 
neoadjuvant trial evaluating trastuzumab given concurrently with paclitaxel followed by FEC was 
conducted at the same time as the neoadjuvant trial evaluating paclitaxel schedule, so the infusional 
every 3-week regimen was used in the trastuzumab trial as well.40  The NSABP elected to employ the 
every 3-week regimen for the initial cardiac safety portion of the B-31 trial because the only safety data 
on the combination of trastuzumab and paclitaxel available at that time had employed the schedule of 
175 mg/m2 over 3 hours at 3-week intervals.  The second planned interim cardiac safety analysis 
(conducted after 600 evaluable patients had been followed for at least 6 months after initiation of 
paclitaxel) indicated the addition of trastuzumab to the every 3-week regimen of paclitaxel did not 
result in an absolute increase in protocol-specified cardiac events of  4%, so accrual continued without 
a hiatus per protocol specifications.   
 
Subsequent to activation of NSABP B-31, the North American Intergroup activated N9831, a Phase III 
trial of AC followed by weekly paclitaxel with or without trastuzumab in women with HER-2 positive, 
node positive breast cancer.  The trial has 3 arms: a control arm with paclitaxel only, a second arm with 
trastuzumab initiated concurrently with paclitaxel, and a third arm with trastuzumab initiated after 
completion of paclitaxel.  The B-31 and N9831 joint efficacy analysis showed no interaction in efficacy 
between the weekly or every 3-week schedule of paclitaxel.13  Additionally the three year cumulative 
cardiac event rate for the weekly paclitaxel regimen used in N9831 was 2.9%, and was 4.1% with the 
every 3-week schedule used in B-31.55  Based on the efficacy data in the MDACC neoadjuvant study 
evaluating paclitaxel schedule and the cardiac safety data from B-31 and N9831, we will employ the 
weekly paclitaxel schedule in Z1041. 
 
1.10 Issues Relating to Endocrine Therapy and HER2 Overexpression  

There have been reports that HER2-positive tumors respond poorly to endocrine therapy.  In a small 
study, Wright et al examined 65 cases of metastatic breast cancer, 30 of which were ER-positive and 14 
of which were HER2-positive.56 He noted that HER2 overexpression decreased the response rate to 
endocrine therapy from 48% (12/25) to 20% (1/5) in the ER-positive group.  Among the patients with 
ER-negative tumors, HER2 overexpression reduced the response rate from 27% (7/26) to 0% (0/9).  
Definitive conclusions concerning the interaction between HER2 and endocrine therapy are difficult to 
make from these data, given that the number of patients with HER2 overexpressing tumors was small. 
 
In the University of Naples GUN Trial (sponsored by the Gruppo Universitario Napoletano) reported 
by Bianco et al, 433 breast cancer patients were randomized to receive tamoxifen or no tamoxifen.57  
All premenopausal women with node-positive cancer received cyclophosphamide, methotrexate, and 5-
fluorouracil (CMF).  At a median follow-up of 14 years, all patients, regardless of nodal or menopausal 
status, were shown to benefit from tamoxifen.  A total of 245 patients (182 HER2-negative and 63 
HER2-positive) were evaluated for a possible interaction between tamoxifen and HER2 
overexpression.  In this group of patients, tamoxifen seemed to improve DFS and S only in the HER2-
negative patients and, paradoxically, worsened DFS and S in the HER2-positive patients.  
Unfortunately, many of these patients were ER-negative and little benefit from tamoxifen could be 
expected.  With so few HER2-positive tumors involved, the study results suggest that further 
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investigation of the possible interaction between HER2 and hormonal therapy is warranted. In the 
current trial, patients with tumors that are ER-positive and/or PgR-positive will receive adjuvant 
endocrine therapy. At the discretion of the investigator, aromatase inhibitors will be allowed as an 
alternative for tamoxifen therapy for postmenopausal patients.  Also, at the investigator’s discretion, 
ovarian ablation is permitted for premenopausal women. 
 
1.11 Radiation Therapy 

It has been customary in ACOSOG adjuvant trials for patients to receive local breast irradiation after 
lumpectomy because this has been shown to significantly lower the ipsilateral breast tumor recurrence 
rate.  It has also been the practice of the ACOSOG not to allow regional postlumpectomy radiation 
therapy or local-regional postmastectomy radiation therapy to be given in node-positive adjuvant trials.  
The meta-analysis performed by the Early Breast Cancer Trialists’ Collaborative Group, which 
analyzed data from all the randomized radiation trials begun prior to 1985, found a 67% reduction in 
rates of local-regional relapse (p  0.001) and a 6% reduction in mortality from breast cancer (p=0.03), 
but no improvement in overall survival.58  Another overview of breast cancer trials where postoperative 
adjuvant radiotherapy was a randomized option after simple or radical mastectomy also showed no 
difference in survival at 10 years of follow-up between patients who had received and those who had 
not received postoperative radiotherapy.59 
 
Recently, Overgaard et al reported a 14% survival difference (48% vs 34%) among 1708 node-positive 
breast cancer patients treated with chemotherapy plus postmastectomy chest wall and local-regional 
radiation therapy compared to chemotherapy alone.60  Ragaz et al also reported a survival advantage in 
a group of 318 women who received postmastectomy irradiation in addition to chemotherapy vs 
chemotherapy alone.61  In the NSABP B-31 trial, there was a concern that any long-term cardiotoxic 
effects from trastuzumab administration may be compounded by any cardiac toxicity from radiation 
therapy to the chest wall, particularly for women with left-sided breast lesions.  However, Overgaard et 
al showed no evidence of a higher death rate among patients with left-sided tumors, after a median 
follow-up of almost 10 years.61 Because of these concerns, irradiation of any internal mammary nodes 
will be prohibited in this trial. 
 
1.12 Objectives  

Primary Objective 
 
The primary objective of this study is to compare the pathologic complete response rate (pCR) within 
the breast of a sequential regimen of concurrent weekly paclitaxel and trastuzumab, followed by 
continued weekly trastuzumab administered concurrently with FEC-75 (Arm 2), to the pCR rate of a 
sequential regimen of FEC-75 alone followed by concurrent weekly paclitaxel and trastuzumab (Arm 
1). 
 
Secondary Objectives 
 
The secondary objectives of this study are the following: 

1. To estimate the cardiotoxicity of a sequential regimen of concurrent weekly paclitaxel and 
trastuzumab, followed by continued weekly trastuzumab administered concurrently with FEC-
75, followed postoperatively by q 3 week trastuzumab for a total duration of trastuzumab 
therapy through 52 weeks from the first dose (Arm 2), and compare the cardiotoxicity to that of 
a sequential regimen of FEC-75 alone followed by concurrent weekly paclitaxel and 
trastuzumab, followed by q 3 week trastuzumab for a total duration of trastuzumab therapy 
through 52 weeks from the first dose (Arm 1). 
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2. To compare the combined pCR rate in the breast and ipsilateral axilla obtained with the two 
regimens evaluated in this study. 
 

3. To compare the clinical response rates (cRR) of the two regimens evaluated in this study. 
 

4. To compare the non-cardiac toxicity of the two regimens evaluated in this study. 
 

5. To compare breast conservation rates achieved with the two regimens evaluated in this study. 
 

6. To evaluate disease-free survival and overall survival at 5 years post-randomization. 
 

7. To correlate pCR rate with potential molecular markers of response. 
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2.0  SCHEMA                                             

ACOSOG Z1041 SCHEMA 

 
 

Breast Mass Positive for Invasive Breast Cancer by Core Needle Biopsy 
HER2-Positive Breast Cancer 

For patients who have consented to specimen submission, four core biopsy samples are required before therapy 
begins (before or after study entry). 

    
 
 
 
 

Stratification 
 Clinical Tumor Size (breast tumor size < 2cm and nodal metastases < 2cm; breast tumor 

size < 2cm and nodal metastases >= 2cm; breast tumor size 2cm-4cm (any nodal); breast 
tumor size >4 cm (any nodal)) 

 Hormone Receptor Status (ER- and/or PgR-positive, ER- and PgR-negative) 
 Age (< 50, ≥ 50) 

 

  
   Randomization    

  
      

Arm 1 

FEC-75* q 3 weeks x 4 cycles 
 
 
 

Paclitaxel 80 mg/m2 IV weekly x 12 
+ 

Trastuzumab weekly x 12** 
week 1: 4 mg/kg IV loading dose; 

weeks 2-12: 2 mg/kg IV 
 

  Arm 2 

Paclitaxel 80 mg/m2 IV weekly x 12 
+ 

Trastuzumab weekly x 12** 
week 1: 4 mg/kg IV loading dose; 

weeks 2-12: 2 mg/kg IV 
 
 

FEC-75* q 3 weeks x 4 cycles 
+ 

Trastuzumab 2 mg/kg IV weekly x 12** 

      
    

 
Tumor clinical response assessment by palpation 

followed by 
surgery (lumpectomy or mastectomy; evaluation of axilla) 

 

    

Trastuzumab 6 mg/kg IV every 3 weeks through 52 weeks after initiation of trastuzumab** 
+ 

Radiation therapy if indicated 
+ 

Women with hormone receptor-positive tumors should receive a minimum of 
5 years of hormonal therapy. 

* 5-FU 500 mg/m2 IV; epirubicin 75 mg/m2 IV; cyclophosphamide 500 mg/m2 IV. 
** Trastuzumab will be given for a total of 52 weeks from the first preoperative therapy dose. 
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3.0  PATIENT SELECTION 

Each eligibility criterion must be evaluated and documented in the patient’s medical record.  Patient 
eligibility must be determined by the investigator. 
 
3.1 Eligibility Criteria  

A patient will be eligible for inclusion in this study only if ALL of the following criteria 
apply. NOTE: For time periods referred to in months, one month = 30 days. 

 
1. Patients must be female.  

  
2. Patients must be 18 years of age or older. 

 
3. Patients must have an ECOG performance status of 0 or 1 (see Appendix A). 

 
4. The diagnosis of invasive adenocarcinoma of the breast must have been made by core needle 

biopsy. NOTE: FNA is acceptable for evaluation of breast primaries < 2 cm and lymph node 
metastases. 

 
5. Patients must have a breast primary > 2.0 cm and/or one or more biopsy-positive lymph 

nodes. Patients with prior excisional biopsy of the breast primary are eligible, provided 
biopsy-positive lymph nodes are present. 

 
6. The breast cancer must be determined to be HER2-positive prior to study entry.  Assays 

performed using fluorescent in situ hybridization (FISH) require gene amplification.  Assays 
using immunohistochemistry (IHC) require a strongly positive (3+) staining intensity score. 

 
7. Within 3 months prior to entry, the patient must have a baseline left ventricular ejection 

fraction (LVEF) measured by MUGA scan  55. Note: Echocardiogram may be substituted 
for MUGA at baseline, but the same method of assessment should be used throughout the 
study. 

 
Note: Since the pre-entry LVEF serves as the baseline for comparing subsequent LVEF 
assessments to determine if trastuzumab therapy can be initiated in Arm 2 and continued in 
both Arms 1 and 2, it is critical that this baseline study be an accurate assessment of the 
patient’s LVEF.  If the baseline LVEF is  75%, the investigator should have the MUGA scan 
reviewed for accuracy prior to study entry.  Following study entry, the LVEF determination 
may be reviewed up until the time of the 3-month MUGA.  Please note that if a more accurate 
value is obtained from the review of the baseline MUGA, the corrected value must be entered 
before the 3-month MUGA is performed or it cannot be used for managing trastuzumab. 

 
8. At the time of study entry: 

 Absolute neutrophil count (ANC) must be  1200/mm3 
 Platelet count must be  100,000/mm3 
 Total bilirubin must be  the ULN for the lab unless the patient has a grade 1 bilirubin 

elevation (  ULN to 1.5 x ULN) resulting from Gilbert’s disease or similar syndrome 
due to slow conjugation of bilirubin  

 Alkaline phosphatase must be  2.5 x ULN for the lab 
 AST must be  1.5 x ULN for the lab  
 Serum creatinine must be  ULN for the lab 



 
ACOSOG  Protocol Z1041 
 

 
Z1041 A7  - 19 - 
     

 
9. Patients with either skeletal pain or alkaline phosphatase that is  ULN but  

 2.5 x ULN are eligible for inclusion in the study if bone scans fail to demonstrate metastatic 
disease.  Suspicious findings on bone scan must be confirmed as benign by x-ray, MRI, or 
biopsy. 

 
10. Patients with a history of DCIS or synchronous DCIS of the contralateral breast regardless of 

therapy are eligible.  Those with synchronous invasive breast cancer are NOT eligible. 
 

11. Patients with a history of ipsilateral DCIS treated by local excision with or without hormonal 
therapy are eligible.  Those treated with radiation therapy are NOT eligible. 

 
12. Patients with a history of non-breast malignancies are eligible if they have remained disease-

free for 5 years since completing their initial treatment regimen and are deemed by their 
physician to be at low risk for recurrence.  Patients with the following cancers are eligible if 
diagnosed and treated within the past 5 years: carcinoma in situ of the cervix, colon carcinoma 
in situ, melanoma in situ, and basal cell and squamous cell carcinoma of the skin. 

 
13. Patients must NOT have had any surgical axillary staging procedure prior to study entry.  

However, patients who have had non-excisional biopsy of an axillary node are eligible. 
 

14. Patients must NOT have definitive clinical or radiologic evidence of metastatic disease. 
 

15. Patients must NOT have a prior history of invasive breast cancer. 
 

16. Patients must NOT have had treatment given for this breast cancer prior to study entry.  (The 
only exception is hormonal therapy, which may have been given for up to a total of 28 days 
anytime after diagnosis and before study entry.  In such a case, hormonal therapy must stop at 
or before study entry and be re-started, if indicated, following surgery. 

 
17. Patients must NOT be taking any sex hormonal therapy, e.g., birth control pills, ovarian 

hormonal replacement therapy, etc.  (Patients are eligible if this therapy is discontinued prior 
to study entry.)  Women of reproductive potential must agree to use an effective non-hormonal 
method of contraception during therapy. 

 
18. Patients must NOT be receiving therapy with any hormonal agent such as raloxifene, 

tamoxifen, or other selective estrogen receptor modulator (SERM), either for osteoporosis or 
breast cancer prevention.  (Patients are eligible only if these medications are discontinued 
prior to study entry.) 

 
19. Patients must NOT have had prior therapy with anthracyclines or taxanes for any malignancy. 

 
20. Patients must NOT have non-malignant systemic disease (cardiovascular, renal, hepatic, etc.) 

that would preclude treatment with either of the treatment regimens. 
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21. Patients must NOT have cardiac disease that would preclude the use of epirubicin or 
trastuzumab.  This includes: 

 
Active cardiac disease 

 angina pectoris that requires the use of antianginal medication;cardiac arrhythmia 
requiring medication; 

 severe conduction abnormality; 
 clinically significant valvular disease; 
 cardiomegaly on chest x-ray;  
 ventricular hypertrophy on EKG; or 
 poorly controlled hypertension, i.e., diastolic greater than 100 mm/Hg.  (Patients 

with hypertension that is well controlled on medication are eligible.) 
 

History of cardiac disease 
 myocardial infarction documented as a clinical diagnosis or by EKG or any other 

tests; 
 documented congestive heart failure; or 
 documented cardiomyopathy. 

 
22. Patients must NOT have sensory/motor neuropathy  grade 2, as defined by the NCI’s 

Common Terminology Criteria for Adverse Events Version 3.0. 
 

23. Patients must NOT have had administration of any investigational agents within 30 days 
before study entry.   

 
24. Women of child-bearing potential must have a negative urine or serum pregnancy test within 2 

weeks of registration.  Women who are breast feeding are NOT eligible. 
 

25. Patients must NOT have psychiatric or addictive disorders or other conditions that, in the 
opinion of the investigator, would preclude the patient from meeting the study requirements. 
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3.2 STUDY CALENDAR 
NOTE: For time periods referred to in months, one month = 30 days. 

 

Required studiesa 

Prior to study entry 
(within 4 weeks 
unless indicated 

otherwise) R 
 

E 
 

G 
 
I 
 

S 
 

T 
 

R 
 

A 
 

T 
 
I 
 

O 
 

N 
 

Within 3 days prior to each 
cycle of chemotherapy 
beginning with cycle 2 

(paclitaxel cycle = 3 doses) 

Between 
chemotherapy 

regimens 

3-4 wks after last 
chemotherapy 
dose (prior to 

surgery) 

Post 
surgery 

Every 3 months 
during 

trastuzumab 
when given alone 

From study entry 
through Year 5 

Every 
6 months 

Every 
12 months 

History & physical examb X X  X  X X  
Cardiac history X   X   X  
Height (baseline only) & weight X X       
Menopausal status (see Appendix A) X        
Tumor assessment by physical 

examc X X (recommended) X X     

Measurement of target lesion(s) X  Xd Xd,e     
Adverse event assessment  X  X  X   
CBC/differential/platelet count X X  X  X   
Serum creatinine X X  X  X   
Bilirubin X X  X  X   
AST X X  X  X   
Alkaline phosphatase X X  X  X   
Pregnancy test for women of 
childbearing potential X (within 2 weeks)        

Chest CT scan or CXR (PA and lat) X (within 3 months)        
Liver imaging Xf        
Bone scan Xg        
MUGAh X (within 3 months)i  X (at 3 months) X (at 6 months)     
EKG X (within 3 months)        
Mammogram Xj   X (ipsilateral)    X 
Ultrasound of ipsilateral axilla Xk        
Radiopaque clip placement Xl        

Core biopsy tissue submissionm X (from primary 
tumor)        

Blood collectionm X  X X     
Tumor block submissionm       Xn    
Specimens for central reviewo     Xo    
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a H&P, bloodwork, x-rays, scans, and other testing may be performed more frequently at the discretion of the investigator. 
b Baseline H&P prior to study entry; targeted/updated assessment at remaining timepoints (by physician or other healthcare professional); following recurrence, only 

survival status update is required. 
c Includes assessment of the primary breast tumor and palpable regional lymph nodes. 
d Formal assessment to determine presence or absence of cCR for study endpoints. 
e Surgery should be performed as soon as possible after recovery from chemotherapy and final tumor assessments by physical exam and mammogram. 
f Liver imaging is recommended if alkaline phosphatase or AST is  ULN.   
g Bone scan is required if alkaline phosphatase is  ULN or if the patient has unexplained bone pain. Supicious findings on bone scan must be confirmed as benign by x-ray, 

MRI, or biopsy 
h MUGA scans are required at baseline (within 3 months prior to randomization); at 3 months (3 to 4 weeks after the last FEC dose before beginning paclitaxel and 

trastuzumab (Arm 1) or 1-2 weeks after the last dose of paclitaxel before beginning FEC with trastuzumab (Arm 2)); and at 6 months following study entry (2 week +/- 
window for MUGA scan visits).  Also, at physician discretion when clinically indicated.  If possible, each patient should have all MUGA scans performed at the same 
facility.  Note: Echocardiogram may be substituted for MUGA, but the same method of assessment should be used throughout the study. 

i If LVEF is  75%, the investigator should have the MUGA result reviewed prior to study entry. 
j Ipsilateral within 6 months; contralateral within 12 months of registration.  MRI is not permitted as a substitute for mammogram. 
k Strongly recommended to assist in planning the axillary staging procedure.  If abnormal, FNA is recommended. 
l Clip placement, tattoo or other method of marking the primary tumor site must be done before therapy begins. 
m For patients who have consented to sample submission for correlative studies. Baseline samples must be obtained before therapy begins.  See Tissue and Blood 

Requirements section. 
n Blocks from tumor and positive node (if gross residual disease); 4 slides from each block from tumor area (if clinical CR).  See Tissue and Blood Requirements section. 
o Surgical specimen submission is required for all patients. See the Tissue and Blood Requirements section.
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4.0  PATIENT REGISTRATION 

Before registering patients to ACOSOG Z1041, all investigators and study support staff must be 
registered members of the Cancer Trials Support Unit (CTSU).  Please see the CTSU website 
(www.ctsu.org) for details on registering as a CTSU member.  
 
All forms and documents associated with this study can be downloaded from the protocol-specific page of 
the ACOSOG website (www.acosog.org) or the protocol-specific page of the CTSU registered-member 
website (http://members.ctsu.org).   
 
4.1 Registration and Randomization 

Registration is available 24 hours a day via the CTSU’s Oncology Patient Enrollment Network (OPEN) 
Portal system. All participating sites (ACOSOG and non-ACOSOG sites) will use OPEN to enroll 
patients to this study. OPEN can be accessed at https://members.ctsu.org/open/ or from the CTSU 
members' website OPEN tab. 
 
Prior to accessing OPEN, site staff should verify the following: 

 All eligibility criteria have been met within the protocol stated timeframes. 

 All patients have signed an appropriate consent form and HIPPA authorization form (if 
applicable). 

 All pertinent forms and documents are on file with the CTSU. 
 
Access requirements for OPEN: 

 Site staff will need to be registered with CTEP and have a valid and active CTEP-IAM account. 
This is the same account (user id and password) used for the CTSU members' website. 

 To perform registrations, the site user must have been assigned the 'Registrar' role on the 
ACOSOG or CTSU roster. 

o ACOSOG Sites: ACOSOG members intending to register patients have been assigned a 
'Registrar' role on the group’s roster.  

o Non-ACOSOG Sites: Non-ACOSOG members intending to register patients must be 
assigned a 'Registrar' role on the CTSU roster. Site and/or Data Administrators can 
manage CTSU roster roles via the new Site Roles maintenance feature under RSS on the 
CTSU members' website. 

 
Information required at registration: 

 Registering institution and investigator CTEP ID numbers 

 Patient demographic information (see the registration form) 

 Stratification factors 
 
The OPEN system will provide the site with a printable confirmation of registration and treatment 
information. Please print this confirmation for your records. Further instructional information is provided 
on the CTSU members' web site OPEN tab or within the OPEN URL. For any additional questions 
contact the CTSU Help Desk at 1-888-823-5923 or ctsucontact@westat.com. 
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5.0 INTERVENTION 

5.1 Treatment Arms 

5.1.1 Treatment Regimen for Arm 1  

Chemotherapy should begin as soon as possible following study entry.  Administer drugs in the order 
listed. 

Table 1. Chemotherapy Regimen for Arm 1 
Drug Dose Dosing Interval Planned Duration 
5-FU 500 mg/m2 IV push Day 1 

every 21 days 
(+ 3 days) 

4 cycles* Epirubicin 75 mg/m2 IV over 15 minutes 

Cyclophosphamide 500 mg/m2 IV over 30 minutes 

21 days after the last dose of FEC 

Paclitaxel 
80 mg/m2 IV over 60 minutes 

See footnote A  for 
premedications. 

Weekly 

12 weeks* 
 

TrastuzumabC 
 

First dose: 
4 mg/kg IV over 90 minutes 
Subsequent doses: 
2 mg/kg IV over 30 minutes 

(Premedications are at 
investigator discretion.) 

12 weeksC 

SurgeryD 
Begin postoperative trastuzumab 3-4 weeks after surgery 

Trastuzumab 

6 mg/kg IV over 30-60 minutes, 
as tolerated by patient 
(Premedications at investigator 
discretion) 

Every 3 weeks 
Through 52 weeks from 
the first  
preoperative dose 

*     Patients should receive all 4 cycles of FEC whenever possible. Treatment schedule should be extended to 
accommodate FEC doses delayed by toxicity or other reasons, as permitted by Dose Modifications section. 
Note: Paclitaxel doses held due to toxicity or other reasons should not be administered or “made up” via an 
extended treatment schedule. 

A  Dexamethasone 20 mg po, 12 and 6 hours before the first dose of paclitaxel.  If no hypersensitivity reaction 
occurs, convert to dexamethasone 10 mg IV, completed 30 minutes before each subsequent paclitaxel 
administration.  (Note: At the investigator’s discretion, dexamethasone may be tapered during the 12 weeks 
of paclitaxel.) 

 Diphenhydramine hydrochloride 50 mg IV and an H-2 blocker IV (cimetidine 300 mg or ranitidine 50 mg or 
famotidine 20 mg), initiated 60 minutes before paclitaxel administration. 

B  The LVEF measured following completion of FEC must meet the criteria outlined on Table 3 before 
trastuzumab begins.  Trastuzumab will end at 52 weeks from the first preoperative dose regardless of doses 
missed for any reason. 

C Weekly trastuzumab may continue at physician’s discretion until surgery is performed. 

D  Surgery should be performed within 6 weeks (+/- 1 week) after conclusion of concomitant paclitaxel and 
trastuzumab. Prior to surgery final tumor assessments by physical exam and mammogram. 
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5.1.2 Treatment Regimen for Arm 2 

Trastuzumab and chemotherapy should begin as soon as possible following study entry.  Administer 
drugs in the order listed. 

Table 2. Chemotherapy Regimen for Arm 2 
Drug Dose Dosing Interval Planned Duration 

Paclitaxel 
80 mg/m2 IV over 60 minutes 
(See footnote A for 
premedications.) 

Weekly 

12 weeks* 

Trastuzumab 

First dose: 
4 mg/kg IV over 90 minutes 
Subsequent doses: 
2 mg/kg IV over 30 minutes 

(Premedications are at investigator 
discretion.) 

12 weeks 

7 days after the last dose of Paclitaxel/Trastuzumab 
5-FU 500 mg/m2 IV push Day 1  

every 21 days 
(+ 3 days) 

4 cycles* Epirubicin 
See footnote B 75 mg/m2 IV over 15 minutes 

Cyclophosphamide 500 mg/m2 IV over 30 minutes 

Trastuzumab 
See footnote B 

2 mg/kg IV over 30 minutes 
(Premedications are at investigator 
discretion.) 

Weekly 12 weeksC 

SurgeryD 

Begin postoperative trastuzumab 3-4 weeks after surgery  

Trastuzumab 

6 mg/kg IV over 30-60 minutes, as 
tolerated by patient 
(Premedications at investigator 
discretion) 

Every 3 weeks 
Through 52 weeks 
from the first 
preoperative dose 

*     Patients should receive all 4 cycles of FEC whenever possible. Treatment schedule should be extended to 
accommodate FEC doses delayed by toxicity or other reasons, as permitted by Dose Modifications section. 
Note: Paclitaxel doses held due to toxicity or other reasons should not be administered or “made up” via an 
extended treatment schedule. 

A  Dexamethasone 20 mg po, 12 and 6 hours before the first dose of paclitaxel; if no hypersensitivity reaction 
 occurs, convert to dexamethasone 10 mg IV, completed 30 minutes before each subsequent paclitaxel 
 administration.  (Note: At the investigator’s discretion, dexamethasone may be tapered during the 12 weeks 
of  paclitaxel.) 

 Diphenhydramine hydrochloride 50 mg IV and an H-2 blocker IV (cimetidine 300 mg or ranitidine 50 mg or 
 famotidine 20 mg), initiated 60 minutes before paclitaxel administration. 

B The LVEF measured following completion of paclitaxel and the first 12 weeks of trastuzumab must meet 
criteria outlined on Table 4 for epirubicin to begin and trastuzumab to continue following 
paclitaxel/trastuzumab.  Trastuzumab will end at 52 weeks from the first preoperative dose regardless of 
doses missed for any reason. 

C Weekly trastuzumab may continue at physician’s discretion until surgery is performed. 

D Surgery should be performed within 6 weeks (+/- 1 week) after conclusion of concomitant FEC and 
trastuzumab. Prior to surgery final tumor assessments by physical exam and mammogram. 
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5.2 Dose Determination 

5.2.1   Calculation of BSA, Chemotherapy Doses and Trastuzumab 

Recalculation of BSA and dose is required if the patient has a  10 lb. weight change from baseline.  The 
BSA and doses may be recalculated before each treatment at the physician’s discretion.  Chemotherapy 
doses may be capped, using a BSA of 2.2 m2, at the physician’s discretion. 
 
5.2.2   Rounding Chemotherapy and Trastuzumab Doses 

Rounding the doses of 5-FU, epirubicin, cyclophosphamide, paclitaxel and trastuzumab is optional.  If the 
treating physician decides to round the dose(s), follow these rules, which also apply to dose 
modifications: 
 

 Cyclophosphamide (500 mg/m2 IV) 
 Cyclophosphamide should be rounded to the nearest 25 mg. 
 

 Epirubicin (75 mg/m2 IV) 
       Epirubicin should be rounded to the nearest 1 mg. 
 

 5-FU (500 mg/m2 IV) 
      5-FU should be rounded to the nearest 25 mg. 
 

 Paclitaxel (80 mg/m2 IV) 
 Paclitaxel should be rounded to the nearest 1 mg. 
 

 Trastuzumab (preoperatively: 4 mg/kg IV loading dose; 2 mg/kg IV maintenance doses – 
postoperatively: 6 mg/kg IV) 

Trastuzumab should be rounded to the nearest 1 mg. 
 

5.3 Cardiac Safety Criteria for Initiation of Trastuzumab for Arm 1 Patients 

If an Arm 1 patient had symptoms related to left ventricular (LV) dysfunction, grade 3 or 4 cardiac 
ischemia, grade 2, 3, or 4 cardiac conduction abnormality, grade 3 or 4 supraventricular arrhythmia, or 
grade 2, 3, or 4 ventricular arrhythmia while receiving FEC, initiation of trastuzumab is prohibited.  When 
symptoms have resolved to  grade 1, proceed with paclitaxel. 
 
If an Arm 1 patient does not have symptoms related to LV dysfunction, ischemia, or arrhythmia, initiation 
of trastuzumab will depend on the absolute change in LVEF between baseline and 3-4 weeks after the last 
FEC dose (see Table 3). 
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Table 3. Summary of Post-FEC LVEF Requirements for Initiation of Trastuzumab in 
Asymptomatic Arm 1 Patients 

Absolute change in LVEF between baseline and 
3-4 weeks after last FEC dose 

Decision regarding initiation of trastuzumab 
(Arm 1) 

Increase or no change Initiate trastuzumab 
Decrease of ≤ 15 percentage points, but at or above 
the radiology facility’s LLN Initiate trastuzumab 

Decrease to below the radiology facility’s LLN Initiation of trastuzumab is prohibited; proceed 
with paclitaxel 

Decrease of 16 or more percentage points, 
(regardless of the radiology facility’s LLN) 

Initiation of trastuzumab is prohibited; proceed 
with paclitaxel 

 
 5.4 Cardiac Safety Criteria for Initiation of FEC and Continuation of Trastuzumab for Arm 

 2 Patients 
 
All patients meeting the LVEF and other cardiac-related eligibility criteria who are randomized to Arm 2 
will initiate trastuzumab on Day 1 of paclitaxel cycle 1.   
 
If an Arm 2 patient had symptoms related to left ventricular (LV) dysfunction, grade 3 or 4 cardiac 
ischemia, grade 2, 3, or 4 cardiac conduction abnormality, grade 3 or 4 supraventricular arrhythmia, or 
grade 2, 3, or 4 ventricular arrhythmia while receiving paclitaxel and trastuzumab, initiation of FEC and 
continuation of trastuzumab is prohibited.  Further therapy is at the investigator's discretion. 
 
If an Arm 2 patient does not have symptoms related to LV dysfunction, ischemia, or arrhythmia, initiation 
of FEC and continuation of trastuzumab will depend on the absolute change in LVEF between baseline 
and 1-2 weeks after the last paclitaxel dose (see Table 4). 
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Table 4. Summary of Post-Paclitaxel LVEF Requirements for Initiation of FEC and Continuation of 
Trastuzumab in Asymptomatic Arm 2 Patients 

Absolute change in LVEF between baseline and  
1-2 weeks after last paclitaxel dose 

Decision regarding initiation of FEC and 
continuation of trastuzumab (Arm 2) 

Increase or no change Initiate FEC and continue trastuzumab 
Decrease of ≤ 15 percentage points, but at or above 
the radiology facility’s LLN Initiate FEC and continue trastuzumab 

Decrease to below the radiology facility’s LLN 

Discontinue trastuzumab; initiation of FEC is 
prohibited; further therapy is at the 
investigator’s discretion.  Patient follow-up 
should continue as per protocol instructions 
on Table 1. 

Decrease of 16 or more percentage points, but  LLN 

Discontinue trastuzumab; further therapy, 
including initiation of FEC, is at the 
investigator’s discretion.  Patient follow-up 
should continue as per protocol instructions 
on Table 1. 

 
5.5  Supportive Therapy During Chemotherapy 

Patients should receive full supportive care. 
 

 5.5.1   G-CSF 

If G-CSF support is required per Table 7, filgrastim must be used (per package instructions) during 
paclitaxel therapy.  During FEC therapy, either pegfilgrastim or filgrastim may be used at the 
investigator’s discretion.  Do not administer G-CSF within 24 hours of chemotherapy.  
 

 5.5.2   Erythropoietin 

Initiation of erythropoietin is recommended if a patient’s hemoglobin decreases to < 10.0 gm/dL.  
Administer according to package insert instructions. 
 

 5.5.3   Antiemetic Therapy 

Antiemetic therapy should be administered at the physician’s discretion according to National 
Comprehensive Cancer Network (NCCN) or American Society of Clinical Oncology (ASCO) clinical 
practice guidelines. 
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5.6 Surgery 

 5.6.1   Marking the Primary Tumor Site Prior to Initiation of Therapy 

Patients who are considered potential candidates for breast conservation should have the primary tumor 
site marked in some way prior to initiating chemotherapy or, at least, prior to disappearance of the tumor 
clinically.  This can be achieved with such methods as insertion of a radiopaque marker or clip, tattoos of 
the tumor boundary on the skin (especially for smaller breasts), or by making a transparent template with 
the tumor site marked on it.  Other techniques are acceptable; as long as they provide assurance that the 
primary tumor site can be located and excised.  If a clip is used, a specimen radiograph should be 
performed to confirm its removal. 
 

 5.6.2   Breast Surgery 

 Surgery should be performed within 6 weeks after the conclusion of chemotherapy and after the final 
tumor assessment. 

 
 Breast conservation may be selected according to patient and surgeon preferences. 

 
 Patients who are not considered candidates for breast conservation nor do not desire breast 

conservation will undergo a total mastectomy with or without immediate breast 
reconstruction. 

 
 Patients who are deemed to be good candidates for breast conservation will undergo 

segmental excision of the primary tumor bed.  If the residual tumor is non-palpable, methods 
to ensure adequate excision of the primary tumor site should be used to guide the excision.  If 
tumor location was marked with clips, a specimen radiograph should be obtained 
intraoperatively to document that the lesion has been removed including the clips.  Hemoclips 
should be inserted at the base of the segmental mastectomy operative site to facilitate 
radiotherapy treatment planning of the actual tumor bed. 

 
 The margins of the resected specimen of patients treated with breast conservation should be 

histologically free of invasive tumor and DCIS.  In patients for whom pathologic examination 
demonstrates tumor at the margin, additional operative procedures should be performed to 
obtain clear margins. 

 
5.6.3   Axillary Staging 

Post-neoadjuvant axillary staging is required. 
 Use of sentinel node (SN) biopsy procedure is at the discretion of the investigator, but if SN biopsy is 

positive, then additional surgical evaluation of the axilla is required. 
 If SN biopsy was not performed, surgical evaluation of the axilla is required. 
 If FNA of axillary nodes was performed before initiation of neoadjuvant therapy: 

 
 Positive baseline FNA requires surgical evaluation of the axilla. 
 Negative baseline FNA requires only SN biopsy, if sentinel nodes are negative. 
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5.7 Postoperative Radiation Therapy 

The decision to employ postoperative radiation therapy and choice of fields and fractions will be at the 
physician’s discretion with the following exceptions: 
 

 Whole breast irradiation is required following lumpectomy. 
 Partial breast irradiation is prohibited. 
 Irradiation of internal mammary nodes is prohibited. 

 
5.8 Postoperative Hormonal Adjuvant Therapy 

Patients with ER- and/or PgR-positive tumors should receive a minimum of 5 years of hormonal therapy 
following completion of neoadjuvant chemotherapy and surgery.  Selection of agents will be at the 
physician’s discretion except for the following: 
 

 With the exception of tamoxifen, selective estrogen receptor modulators (SERMs) (e.g. raloxifene). 
 Oral, parenteral, or topical systemic sex hormones (e.g., hormone replacement therapy, hormonal 

contraceptives). 
 Femring® 

 
Patients may receive these or similar products not specifically excluded above: 
 

 Vaginal estrogen therapy (e.g. Estring®, Vagifem®, low-dose estrogen vaginal cream). 
 Lutenizing hormone releasing hormone (LHRH) agonist/antagonists (e.g. Lupron®, Zoladex®) or 

ovarian ablation by surgery or radiation therapy. 
 
5.9 Cardioprotective Agents 

Use of dexrazoxane is not permitted. 
 
5.10 Dose Modifications 
 
The following general dose modification instructions must be followed.  Drug–specific dose 
modifications are detailed in these sections. 
 

 The most recent version of the Common Terminology Criteria for Adverse Events (CTCAE v 3.0) 
must be used to grade the severity of adverse events. NOTE: CTCAE Version 3 will continue to be 
used for determining dose modifications/delays (see guidelines below) and for routine adverse 
event reporting. Effective April 1, 2011, CTCAE Version 4 will be used for expedited adverse 
event reporting only. 

 All dose modifications should be based on the adverse event requiring the greatest dose modification. 
 Chemotherapy should be held for at least 1 week until any adverse event requiring dose modification 

returns to  grade 1.  The exceptions are neutropenia and bilirubin elevation.  If recovery to  grade 1 
has not occurred after 3 weeks of delay, then chemotherapy regimen must be discontinued. 

 If a chemotherapy regimen is discontinued due to toxicity before completion of all cycles, proceed to 
the next regimen with full dose(s), i.e., at dose level 0 or surgery, as appropriate.  If discontinued 
early due to tumor progression, further treatment is at the discretion of the investigator. 

 Doses that have been reduced may not be re-escalated. 
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5.11 Dose Modifications and Delays for FEC 

Discontinue FEC if the patient develops  grade 2 left ventricular systolic dysfunction or  grade 3 left 
ventricular diastolic dysfunction. 
 
5.11.1   Dose Modifications for FEC  

Dose modifications for FEC are based on the dose level changes outlined in Table 5 and the instructions 
in Table 7 for non-neurologic toxicity. 

Table 5. Dose Levels for FEC 

 
Dose Level 0 
Starting Dose 
(mg/m2) 

Dose Level -1 
(mg/m2) 

Dose Level -2 
(mg/m2) Dose Level -3 

5-FU 500 400 400 Discontinue 

Epirubicin 75 60 40 Discontinue 

Cyclophosphamide 500 400 400 Discontinue 
 
5.12 Dose Modifications and Delays for Paclitaxel 

5.12.1   Interstitial Pneumonitis/other Pulmonary Events 

If a patient develops symptoms suggestive of interstitial pneumonitis, adult respiratory distress syndrome 
(ARDS), or non-cardiogenic pulmonary edema, delay paclitaxel therapy and perform a thorough 
evaluation.  If pneumonitis/fibrosis or pulmonary infiltrate is confirmed (and the relationship to paclitaxel 
cannot be excluded), paclitaxel must be permanently discontinued.  Refer to Table 11 for trastuzumab 
instructions. 
 
5.12.2 Neurosensory Toxicity and Musculoskeletal Pain Related to Paclitaxel 

See Table 8 for management of neurosensory toxicity and Table 9 for musculoskeletal pain related to 
paclitaxel. 
 
5.12.3   Dose Modifications for Paclitaxel 
 
Dose modifications for paclitaxel are based on the dose level changes outlined in Table 6 and the 
instructions in Table 7 for non-neurologic toxicity. 

Table 6. Dose Levels for Paclitaxel 

 
Dose Level 0 
Starting Dose 
(mg/m2) 

Dose l Level -1 
(mg/m2) 

Dose Level -2 
(mg/m2) Dose Level -3 

Paclitaxel 80 60 45 Discontinue 
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Table 7. Dose Modifications for FEC and Paclitaxel 
Note: Dose modifications must be based on AEs that occurred but resolved by Day 1 (column 2) and AEs present on the scheduled Day 1 
(column 3).  Dose modifications must be based on the AE requiring the greatest modification.  Unless otherwise specified modifications 
in dose levels apply to both paclitaxel and FEC. 

NCI CTCAE v3.0 
Category/Grade 

Modifications for AEs that  
DID NOT REQUIRE  
DELAY IN TREATMENTA 

Modifications for AEs that 
REQUIRED DELAY IN THE NEXT 
TREATMENTB 

Blood/Bone Marrow: 
Neutrophils/Granulocytes 
Grade 2 (ANC 1000-1199/mm3) 
Grades 3, 4  
 

 
 
Maintain dose 
Maintain dose 
 

 
ANC: Hold until  1200/mm3.  If recovery takes: 
1-3 weeks – maintain dose and add G-CSFC 

 3 weeks – D/C study therapy 
For subsequent delays (with recovery within 3 
weeks) –  one dose level  

Platelets 
Grades 2, 3  
 
 
 
 
Grade 4  

 
Maintain dose 
 
 
 
 

 one dose level 
 

 

Platelets: 
Hold until  75,000/mm3 
If grade 2 or 3 and recovery takes: 
   1-3 weeks -  one dose level 
   > 3 weeks – D/C study therapy 
If grade 4 and recovery takes: 
 1-3 weeks -  one dose level 
  3 weeks – D/C study therapy 

Gastrointestinal:D 
Diarrhea 
Grade 2 
Grade 3 
Grade 4 
 
Stomatitis 
Grade 2 
Grade 3 
Grade 4 
 
Vomiting (despite antiemetics) 
Grade 2  
Grades 3, 4 

 
 
Maintain dose 

 one dose level 
 two dose levels 

 
 
Maintain dose 

 one dose level 
 two dose levels 

 
 
Maintain dose or  one dose level 

 two dose levels or D/C 

 
 

 one dose level 
 one dose level 
 two dose levels or D/C 

 
 

 one dose level 
 one dose level 
 two dose levels or D/C 

 
 

 one dose level 
 two dose levels or D/C 

Hepatic Function: 
Bilirubin or AST or alk phos 
Grade 2 
Grade 3 
Grade 4 

 
 one dose level 
 two dose levels 

D/C 

Hold until bilirubin returns to the baseline grade 
and AST and alk phos have returned to  grade 1. 

 one dose level 
 two dose levels 

D/C 
Infection: 
(Including febrile neutropenia, infection with 
grade 3 or 4 neutropenia, and infection with 
normal ANC) 
 
Grade 3 (First episode) 
Grade 3 (Subsequent episodes) 
 
Grade 4 (First episode) 
Grade 4 (Subsequent episodes) 

 
 
 
 
 
Maintain dose; add G-CSFC 

 one dose level 
 

 one dose level; add G-CSFC 
D/C 

 
 
 
 
 
Maintain dose; add G-CSFC 

 one dose level 
 

 one dose level; add G-CSFC 
D/C 

Other clinically significant AEsE: 
Grade 3 
Grade 4 

 
 one dose level 
 two dose levels or D/C 

 
 one dose level 

D/C 

A Treatment may not proceed until toxicity is  grade 1 (except ANC which must be  1200/mm3 and bilirubin which must be  the baseline 
grade). Column 2 outlines modifications for toxicities that have resolved to  grade 1 by Day 1, requiring no delay in treatment. 

B  Hold and check weekly. With exception of neutrophils and bilirubin, resume treatment when toxicity is  grade 1.  If toxicity has not 
resolved to  grade 1 after 3 weeks of delay, discontinue chemotherapy.  Column 3 outlines modifications for  grade 2 toxicities that are 
present on Day 1, requiring a delay in treatment. 

C  During FEC, filgrastim or pegfilgrastim may be given per package insert.  During paclitaxel, only filgrastim on Days 2-6 may be used; 
pegfilgrastim is prohibited during paclitaxel. 

D  Dose level should be modified only if the toxicity is attributable to chemotherapy. 
E  Determination of “clinically significant” adverse events is at the discretion of the investigator.  
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Management of Paclitaxel-Related Neurosensory Toxicity 

Table 8. Dose Modifications for Neurosensory Toxicity Related to Paclitaxel 

Paresthesthesias/dysesthesias < 7 Days Duration On Day of Scheduled Therapy 
Grade 1 – Paresthesias/dysesthesias 
of short duration that do not interfere 
with function 

Maintain dose Maintain dose 

Grade 2 – Paresthesias/dysesthesias 
interfering with function, but not 
activities of daily living 

Decrease paclitaxel  
one dose level 

Decrease paclitaxel  
one dose level* 

Grade 3 – Paresthesias/dysesthesias 
with pain or with function impairment 
that also interfere with activities of 
daily living 

First episode:  
Decrease paclitaxel 
two dose levels 
Second episode: 
Discontinue paclitaxel 

Discontinue paclitaxel 

Grade 4 – Persistent 
paresthesias/dysesthesias that are 
disabling or life-threatening 

Discontinue paclitaxel Discontinue paclitaxel 

* Hold chemotherapy for grade 2 neurotoxicity.  (Trastuzumab should be continued while paclitaxel is 
held.)  When  grade 1, resume treatment with dose modification.  If grade 2 toxicity persists after 3 
weeks of delay, discontinue paclitaxel.  If Arm 1, proceed with surgery.  If Arm 2, proceed with FEC 
at Dose Level 0.  

 
Management of Paclitaxel-related Musculoskeletal Pain 

Table 9. Dose Modifications for Musculoskeletal Pain Attributed to Paclitaxel and not 
Controlled by AnalgesicsA 

Musculoskeletal pain < 7 Days Duration On Day of Scheduled Therapy 

Grade 1 Maintain dose Maintain dose 

Grade 2 Maintain dose Decrease paclitaxel to  
the next lower doseB 

Grade 3 

First episode:  
Decrease paclitaxel to  
the next lower dose 
 
Second episode: 
Discontinue paclitaxel 

First episode:  
Decrease paclitaxel 
two dose levelsB 
 
Second episode: 
Discontinue paclitaxel 

Grade 4 Discontinue paclitaxel Discontinue paclitaxel 
A Use of narcotics and NSAIDs is encouraged to maintain dose of paclitaxel if possible. 
B Hold for grade 2 or 3 musculoskeletal pain.  (Trastuzumab should be continued while paclitaxel is 

held.)  When  grade 1, resume treatment with dose modification.  If grade 2 toxicity persists after 3 
weeks of delay, discontinue paclitaxel.  If Arm 1, proceed with surgery.  If Arm 2, proceed with 
FEC at Dose Level 0. 
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5.13 Trastuzumab Dose Modifications and Delays 

5.13.1  General Instructions 

 No dose modifications of trastuzumab will be permitted on this trial. 
 

 If preoperative trastuzumab is held for  3 weeks, administer the loading dose of  
4 mg/kg for the initial dose and then return to the maintenance dose of 2 mg/kg for the remaining 
preoperative doses. 

 
 If a patient misses a trastuzumab dose for any reason, the missed dose may be rescheduled for the 

same calendar week, but should not be administered the following week (i.e., a patient may not be 
given two trastuzumab doses in the same calendar week). 

 
 Trastuzumab administration will stop at 52 weeks from the first preoperative dose, regardless of the 

number of missed doses. 
 
5.13.2  Trastuzumab Administration When Chemotherapy is Delayed or Discontinued 

When chemotherapy is delayed for reasons not requiring a delay in trastuzumab as outlined on Table 11, 
investigators are encouraged to continue trastuzumab.  However, at the discretion of the investigator, 
trastuzumab may also be held provided that the chemotherapy delay is not more than 2 weeks.  If the 
chemotherapy delay is more than 2 weeks, trastuzumab should resume.  If chemotherapy is discontinued 
for any reason other than cardiotoxicity, pulmonary toxicity, or severe hypersensitivity reaction that 
occurred when chemotherapy and trastuzumab were administered, trastuzumab may continue. 
 
5.13.3 Considerations Regarding Cardiac Dysfunction and Continuation of Trastuzumab 

Administration 

NOTE 1: In the following sections, definitions of cardiac toxicity to be used when making 
treatment decisions are outlined.  The descriptions of left ventricular dysfunction are similar, but not 
exactly the same, as the criteria defined by the NCI's Common Terminology Criteria for Adverse Events 
version 3.0 (CTCAE v3.0).  Institutions will be required to report cardiac toxicity on Form AE in Z1041 
according to the CTCAE v3.0. 
 
NOTE 2:  The baseline MUGA scan is the LVEF measured prior to study entry. 
 
NOTE 3: Echocardiogram may be substituted for MUGA, but the same method of assessment 

should be used throughout the study. 
 
Asymptomatic Decrease in LVEF 

 
Patients in both arms will undergo scheduled MUGA scans at 3 and 6 months after study entry.  For Arm 
1 patients, results of the 3-month MUGA scan will determine if trastuzumab can be initiated as outlined in 
Table 4.  In Arm 2 patients, results of the 3 month MUGA scan will be used to determine if trastuzumab 
can be continued and FEC initiated as outlined on Table 5. 
 
The results of MUGA scans at 6 months will be used to determine if trastuzumab can be continued in 
patients free of symptoms or findings of CHF. 
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In asymptomatic patients, the decision to continue or stop trastuzumab is made based upon 2 factors: 
 

 the measured ejection fraction as it relates to the radiology facility’s lower limit of normal, and 
 the change in ejection fraction from baseline. 

 
Table 10. Guidelines for Performing Repeat MUGA* Scans and Continuing Trastuzumab for 

Arm 1 and Arm 2 Patients Who Have an Asymptomatic Decrease in LVEF from 
Baseline 

 Asymptomatic decrease in LVEF percentage points from baseline 
Relationship of LVEF 
to the lower limit of 
normal (LLN) 

Decrease of < 10 
percentage points 

Decrease of 10 to 15 
percentage points 

Decrease of ≥ 16  
percentage points 

Within radiology 
facility’s normal limits Continue trastuzumab Continue trastuzumab Hold trastuzumab and repeat 

MUGA after 4 weeks 

1 to 5 percentage points 
below the LLN Continue trastuzumab 

Hold trastuzumab and 
repeat MUGA after 4 
weeks 

Hold trastuzumab and repeat 
MUGA after 4 weeks 

≥ 6 percentage points 
below the LLN 

Continue trastuzumab 
and repeat MUGA 
after 4 weeks 

Hold trastuzumab and 
repeat MUGA after 4 
weeks 

Hold trastuzumab and repeat 
MUGA after 4 weeks 

Rules for interpreting and applying “repeat” MUGA scan results: 
 Trastuzumab must be permanently discontinued when two consecutive “hold” categories occur. 
 Trastuzumab must be permanently discontinued when three intermittent “hold” categories occur.   
 If LVEF is maintained at “continue and repeat MUGA” or improves from “hold” to a “continue and repeat 

MUGA” category, additional MUGA scans prior to the next scheduled MUGA scan will be at the investigator’s 
discretion. 
*Note: Echocardiogram may be substituted for MUGA, but the same method of assessment 
should be used throughout the study. 
 
5.13.4  Symptomatic Decrease in LVEF 

 Congestive heart failure (grade 3): Patients should be monitored for signs and symptoms of CHF (i.e., 
dyspnea, tachycardia, cough, neck vein distention, cardiomegaly, hepatomegaly, paroxysmal 
nocturnal dyspnea, orthopnea, peripheral edema, etc.).  If the patient develops these signs and 
symptoms, trastuzumab must be held.  If CHF occurs during paclitaxel plus trastuzumab, continuation 
of paclitaxel is at the investigator’s discretion. 

 
 The investigator must confirm the diagnosis of CHF either with a MUGA scan or echocardiogram.  A 

chest x-ray is also required.  Once the diagnosis of CHF is confirmed, trastuzumab must be 
permanently discontinued, and all Cardiac Monitoring Report forms must be submitted electronically 
within 14 days of the MUGA scan.  The protocol-specified schedule for obtaining MUGA scans 
should be followed even after the discontinuation of protocol therapy or occurrence of a cardiac 
event. 

 
 Severe refractory CHF or requiring intubation (grade 4): Discontinue trastuzumab and submit 

cardiac report forms. 
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5.13.5 Trastuzumab Delays and Instructions for Other Toxicities 

Table 11. Trastuzumab Delays and Instructions 

Adverse Event 
Grade 

CTCAE 
v3.0 

Action to be Taken 

Cytokine release 
syndrome/acute infusion 

reaction 

 

2 

Stop trastuzumab infusion and administer support 
medications per investigator's discretion.  When symptoms 

resolve to  
 grade 1, infusion may be resumed later that day at a 

slower rate or on the next day at a slower rate with pre-
medication.  Pre-meds should be used for all subsequent 

treatments. 

3, 4 Discontinue trastuzumab. 

Allergic 
reaction/hypersensitivity 

(including drug fever) 

1 Slow the infusion and assess the patient; management is at 
the investigator's discretion. 

2 

Stop trastuzumab infusion and administer support 
medications per investigator's discretion.  When symptoms 

resolve to  
 grade 1, infusion may be resumed later that day at a 

slower rate or on the next day at a slower rate with pre-
medication.  Pre-meds should be used for all subsequent 

treatments. 

3, 4 Discontinue trastuzumab. 

Cardiac ischemia/infarction 
2 

Hold trastuzumab and conduct cardiac evaluation.  Based 
on this evaluation, continuation of trastuzumab is at the 

discretion of the investigator. 

3, 4 Discontinue trastuzumab. 

Cardiac arrhythmia 

 Conduction abnormality 

 Supraventricular & nodal 
arrhythmia 

 Ventricular arrhythmia 

1 Continue trastuzumab at the discretion of the investigator. 

2 
Hold trastuzumab and conduct cardiac evaluation.  Based 
on this evaluation, continuation of trastuzumab is at the 

discretion of the investigator. 

3, 4 Discontinue trastuzumab. 
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 Other (specify) 

Left ventricular dysfunction Refer to protocol section ‘Trastuzumab Dose Modifications and Delays’ 

Dyspnea 
2 Hold trastuzumab until  grade 1 and CHF and 

pneumonitis have been ruled out.  

3, 4 Discontinue trastuzumab. 

Pneumonitis/pulmonary 
infiltrates 

 Dyspnea (see above) 

 Hypoxia 

 Pulmonary fibrosis 

2, 3 

Hold trastuzumab until pneumonitis is evaluated. 

 If infection is documented, trastuzumab may be 
resumed when pulmonary adverse events have 

resolved to 
 grade 1. 

 If non-infectious interstitial lung disease is confirmed, 
trastuzumab must be discontinued. 

4 Discontinue trastuzumab. 

Other clinically significant 
AEs* 3, 4 Discontinue trastuzumab. 

* Determination of "clinically significant" is at the investigator's discretion and applies to those adverse 
events  that can be attributed to trastuzumab and are not related to chemotherapy. 

 
  6.0 DRUG INFORMATION 

6.1 5-Fluorouracil, Epirubicin, Cyclophosphamide, and Paclitaxel 

5-fluorouracil, cyclophosphamide, epirubicin and paclitaxel must be obtained from commercial sources.  
Please refer to the current FDA-approved package inserts provided with these medications or the 
Physicians Desk Reference for information about possible side effects and instructions for preparation, 
handling, dosing, and storage of these drugs. 
 
6.2 Trastuzumab (Herceptin®) (NSC #688097) 

Trastuzumab is a recombinant DNA-derived humanized monoclonal antibody that selectively binds with 
high affinity in a cell-based assay (Kd=5 nM) to the extracellular domain of the human epidermal growth 
factor receptor 2 protein, HER2.  The antibody is an IgG1 kappa that contains human framework regions 
with the complementarily-determining regions of a murine antibody (4D5) that binds to HER2. 
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The humanized antibody against HER2 is produced by a mammalian cell (Chinese Hamster Ovary 
[CHO]) suspension culture in a nutrient medium containing the antibiotic gentamicin.  Gentamicin is not 
detectable in the final product. 
 
Trastuzumab is a sterile, white to pale yellow, preservative-free lyophilized powder for intravenous (IV) 
administration.  The nominal content of each trastuzumab vial is 440 mg trastuzumab, 400 mg , -
trehalose dihydrate,  9.9 mg L-histidine HCl, 6.4 mg L-histidine, and 1.8 mg polysorbate 20, USP.  
Reconstitution with 20 mL of the supplied Bacteriostatic Water for Injection (BWFI), USP, containing 
1.1% benzyl alcohol as a preservative, yields a multi-dose solution containing 21 mg/mL trastuzumab, at 
a pH of approximately 6. 
 
6.2.1 Drug Ordering and Accountability 

Trastuzumab will be supplied free of charge by Genentech, Inc., through the Division of Cancer 
Treatment and Diagnosis (DCTD), NCI, for this protocol. 
 
Trastuzumab (NSC #688097) may be requested by the principal investigator (or his/her authorized 
designee[s]) for Protocol ACOSOG Z1041 at each participating institution.  Completed Clinical Drug 
Requests (NIH-986) should be submitted to the Pharmaceutical Management Branch (PMB) by fax to 
(301) 480-4612 or mailed to: 

 
Pharmaceutical Management Branch 
CTEP, DCTD, NCI 
6130 Executive Boulevard 
Executive Plaza North, Room 7149 
Rockville, MD 20852 

 
For questions, call (301) 496-5725. 

 
The investigator, or a responsible party designated by the investigator, must maintain a careful record of 
the receipt, disposition, and return of all drugs received from the PMB using the NCI Investigational 
Agent Accountability Record Form, available on the NCI home page (http://ctep.cancer.gov) or call the 
PMB at (301) 496-5725.  (Refer to the NCI Investigator’s Handbook for procedures for Drug 
Accountability and Storage.)  
 
To obtain an Investigator Brochure for Trastuzumab, send an email to ibcoordinator@mail.nih.gov. The 
message should contain the site name and CTEP ID, PI name and CTEP ID, the study number, and the 
drug name. 
 
6.2.2 Shipping 
 
Vials of trastuzumab are shipped at room temperature by overnight express delivery Monday through 
Thursday, and must be placed in a 2°- 8°C (36°- 46°F) refrigerator immediately upon receipt to ensure 
optimal retention of physical and biochemical integrity. 
 
6.2.3 Storage/Stability 

Vials of trastuzumab are stable at 2°- 8°C (36°- 46°F) prior to reconstitution.  Do not use beyond the 
expiration date stamped on the vial.  A vial of trastuzumab reconstituted with SWFI, as supplied, is stable 
for 28 days after reconstitution when stored refrigerated at 2°- 8°C (36°- 46°F), and the solution is 
preserved for multiple use.  Discard any remaining multi-dose reconstituted solution after 28 days.  If 
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unpreserved SWFI (not supplied) is used, the reconstituted trastuzumab solution should be used 
immediately and any unused portion must be discarded.  Do not freeze trastuzumab that has been 
reconstituted.  The solution of trastuzumab for infusion diluted in polyvinylchloride or polyethylene bags 
containing 0.9% Sodium Chloride Injection, USP, may be stored at 2°- 8°C (36°- 46°F) for up to 24 hours 
prior to use.  Diluted trastuzumab has been shown to be stable for up to 24 hours at room temperature 2°- 
25°C.  However, because diluted trastuzumab contains no effective preservative, the reconstituted and 
diluted solution should be stored refrigerated 2°- 8°C. 
 
6.2.4 Administration 

The diluent provided has been formulated to maintain the stability and sterility of trastuzumab for up to 
28 days.  Other diluents have not been shown to contain effective preservatives for trastuzumab.  Each 
vial of trastuzumab should be reconstituted with 20 mL of BWFI, USP, 1.1% benzyl alcohol preserved, as 
supplied, to yield a multi-dose solution containing 21 mg/mL trastuzumab. 
 
Immediately upon reconstitution with BWFI, the vial of trastuzumab must be labeled in the area marked 
“Do not use after:” with the future date that is 28 days from the date of reconstitution. 
 
If the patient has known hypersensitivity to benzyl alcohol, trastuzumab must be reconstituted with Sterile 
Water for Injection (SWFI).  Trastuzumab which has been reconstituted with SWFI must be used 
immediately and any unused portion must be discarded. Use of other reconstitution diluents should 
be avoided. 
 
Shaking the reconstituted trastuzumab or causing excessive foaming during the addition of diluent may 
result in problems with dissolution and the amount of trastuzumab that can be withdrawn from the vial.  
Use appropriate aseptic technique when performing the following reconstitution steps:   

 Using a sterile syringe, slowly inject the 20 mL of diluent into the vial containing the lyophilized cake 
of trastuzumab.  The stream of diluent should be directed into the lyophilized cake. 

 Swirl the vial gently to aid reconstitution.  Trastuzumab may be sensitive to shear-induced stress, e.g., 
agitation or rapid expulsion from a syringe.  Do not shake. 

 Slight foaming of the product upon reconstitution is not unusual.  Allow the vial to stand undisturbed 
for approximately 5 minutes.  The solution should be essentially free of visible particulates, clear to 
slightly opalescent and colorless to pale yellow. 

 
6.2.5 Transfer of Trastuzumab 

PMB does not permit the transfer of agents between institutions (unless prior approval from PMB is 
obtained).  Trastuzumab may not be used outside the scope of this protocol, nor can trastuzumab be 
transferred or licensed to any party not participating in this clinical study.  To obtain an approval for 
transfer, investigators should complete and submit to the PMB [fax number (301) 480-4612] a Transfer 
Investigational Agent Form available on the NCI home page (http://ctep.cancer.gov) or call the PMB at 
(301) 496-5725.   
 
6.2.6 Return of Unused Trastuzumab 

At the completion of accrual and treatment, all unused (unopened) vials of trastuzumab must be returned 
to the PMB.  When it is necessary to return study drug (e.g., unused vials remaining when the protocol is 
closed to accrual and treatment at a participating clinical site, unopened expired vials), investigators 
should return the study drug to the PMB using the NCI Return Agent Form available on the NCI home 
page (http://ctep.cancer.gov) or call the PMB at (301) 496-5725. 
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7.0  EVALUATION OF OUTCOME 

7.1 Clinical Assessment of Effect 

For the purposes of this study, all clinical measurements will be assessed by physical examination of the 
breast and the axilla.  Measurements, response, and progression will be determined using the international 
criteria proposed by the Response Evaluation Criteria in Solid Tumors (RECIST) Committee.62 
 
7.2 Timing of Assessments 

Clinical tumor measurement is obtained at baseline (prior to study entry).  For the purposes of this study, 
patients must have formal tumor measurements documenting clinical response between the two 
chemotherapy regimens and following the last cycle of chemotherapy (before surgery).  It is 
recommended that patients also have breast examination for tumor assessment before paclitaxel doses 4, 
7, and 10 and before each cycle of FEC to ensure there is no disease progression.  In the event of 
progressive disease (defined below), treatment will be at the discretion of the investigator. 
 
7.3 Definition of Target and Non-Target Lesions at Baseline 

During the baseline assessment, all lesions detected in the breast and the axilla are classified as either 
target lesions or non-target lesions before the start of protocol treatment. 
 

 Target Lesions 
 Breast tumors  2.0 cm on baseline physical examination 
 Axillary nodes  2.0 cm on baseline physical examination 

 
 Non-Target Lesions 

 Breast tumors  2.0 cm on baseline physical examination 
 Axillary nodes < 2.0 cm on baseline physical examination 

 
7.4 Clinical Measurement 

For each target lesion in the breast and the axilla, the largest unidimensional measurement (largest 
diameter, LD) is recorded.  The clinical measurement for this assessment are the sum of the LD 
measurements of the target lesions (breast and axilla are separate measurements and their target 
lesions should be totaled separately). 
 
7.5 Criteria for Evaluation of Clinical Response 

The following criteria will be employed at the time point between the two chemotherapy regimens and 
following the last cycle of chemotherapy (before surgery).  These criteria are summarized in Table 12. 
 

 Clinical Complete Response (cCR) 
Resolution of all target and non-target lesions identified at baseline. No evidence of new lesons.  No 
definite progression on non-target lesions. 

 
 Clinical Partial Response (cPR) 

At least a 30% decrease in the sum of the longest diameter of the target lesions on physical 
examination (taking as reference the baseline sum of the longest diameter).  No evidence of new 
lesions.  No definite progression of non-target lesions. 
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 Clinical Stable Disease (cSD) 

Not meeting criteria for Clinical Complete Response (cCR), Clinical Partial Response (cPR), or 
Clinical Progressive Disease (cPD). 

 
 Clinical Progressive Disease (cPD) 

At least a 20% increase in the sum of the longest diameter (LD) of the target lesions (taking as 
reference the smallest sum of the LD recorded).  Other manifestations of progressive disease would 
also be classified as disease progression, e.g., appearance of one or more new lesions in the breast, 
regional lymph nodes or distant sites; unequivocal progression of existing non-target lesions; 
appearance of inflammatory carcinoma on clinical exam. 

Table 12. Criteria for Evaluation of Clinical Response 

Target Lesions Non-Target Lesions New Lesions or Other 
Signs of Progression 

Clinical Response 
Classification 

CR CR No CR 

CR Incomplete response 
or SD No PR 

PR Non-PD* No PR 
SD Non-PD* No SD 
PD Any category Yes or No PD 

Any category PD* Yes or No PD 
Any category Any category Yes PD 

* For non-target lesions, PD is defined as the unequivocal progression, as determined by the 
investigator, of existing non-target lesions. 
 
7.6 Pathologic Assessment of Effect 

7.6.1 Timing of Evaluation 

The determination of Pathologic Complete Response (pCR) will be performed by the local pathologist 
following examination of tissue (breast and nodes) removed at the time of surgery.  See Appendix D for 
the suggested procedures for evaluation of surgical specimens for specimen submission requirements for 
central review of pCR. 
 
7.6.2 Criteria for Evaluation of Pathologic Complete Response 

 Pathologic complete response (pCR) 
No histologic evidence of invasive tumor cells in the surgical breast specimen. 

 Pathologic complete response in breast and axillary lymph nodes as well as non-axillary sentinel 
nodes (pCR breast & nodes) 
No histologic evidence of invasive tumor cells in the surgical breast specimen and axillary or sentinel 
lymph nodes. 

 
7.6.3 Progression-Free Survival (PFS) 

Progression-free survival (PFS) will be measured from first dose of study therapy until the first date of 
disease progression or for a maximum of 60 months from study entry. 
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7.6.4 Overall Survival (OS) 

OS will be measured from first dose of study therapy until the date of death or for a maximum of 60 
months from study entry. 
 
7.7 Cardiac Events 

Cardiac events on this study will include the following: 
 
7.7.1 Congestive Heart Failure 

Symptoms of New York Heart Association Class III or IV congestive heart failure occurring with either 
of the following: 
 

 Decrease from baseline LVEF of greater than 10 percentage points to below 55% or  
 Decrease in LVEF of greater than 5 percentage points to below the institution's lower limit of normal. 

 
7.7.2 Cardiac Death 

 Definite Cardiac Death: Death due to congestive heart failure, myocardial infarction, or documented 
primary arrhythmia. 

 Probable cardiac death: Sudden death without documented etiology. 
 
7.8 Diagnosis of Breast Cancer Recurrence and Other Cancer Events 

 The diagnosis of a first breast cancer recurrence or second primary cancer can be made only when 
both the clinical and laboratory findings confirm the presence of disease.  Suspicious findings do not 
constitute criteria for breast cancer recurrence, nor are they an indication to alter protocol therapy. 

 PET scans may be performed at the discretion of the investigator.  However PET scans, in the 
absence of objective findings on CT, MRI, or other imaging studies do not meet the criteria of an 
acceptable method of determining breast cancer recurrence for this study.  Any recurrence of 
malignant disease should be proven by biopsy whenever possible. 

 Treatment of a breast cancer recurrence or second primary cancer will be at the discretion of the 
investigator. 

 
7.8.1 Local Recurrence 

Defined as evidence of invasive or in situ breast cancer (except LCIS) in the ipsilateral breast or chest 
wall.  Patients who develop clinical evidence of tumor recurrence in the remainder of the ipsilateral breast 
must have a biopsy of the suspicious lesion to confirm the diagnosis.   
 
7.8.2 Regional Recurrence 
 
Defined as the development of tumor in the ipsilateral internal mammary, ipsilateral supraclavicular, 
ipsilateral infraclavicular and/or ipsilateral axillary nodes, as well as the soft tissue of the ipsilateral axilla, 
after operation. 
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7.8.3 Distant Recurrence 

Defined as evidence of tumor in any area of the body, with the exception of those defined as local or 
regional recurrence above. 
 
7.8.4 Second Primary Breast Cancer 
 
Defined as evidence of invasive or in situ breast cancer (except LCIS) in the contralateral breast or chest 
wall.  The diagnosis of a second primary breast cancer must be confirmed histologically. 
 
7.8.5 Second Primary Cancer (Non-Breast) 

Any non-breast second primary cancer other than squamous or basal cell carcinoma of the skin, 
melanoma in situ, carcinoma in situ of the cervix, or colon carcinoma in situ will be considered an event 
in the analysis of DFS.  The diagnosis of a second primary cancer must be confirmed histologically 
whenever possible. 

 
8.0 FOLLOW-UP 

8.1 Patient-Initiated Discontinuation of Study Therapy 

Even after agreeing to take part in this study, a patient may stop study therapy or withdraw from the study 
at any time.  If study therapy is stopped but the patient still allows the study doctor to submit information, 
study data and other materials should be submitted according to the study schedule. 
 
8.2 Investigator-Initiated Discontinuation of Study Therapy 

In addition to the conditions outlined in the protocol, the investigator may require a patient to discontinue 
study therapy if one of the following occurs: 
 

 The patient develops a serious side effect that the patient cannot tolerate or that cannot be controlled 
with other medications. 

 The patient’s health deteriorates. 
 The patient is unable to meet the study requirements. 

 
Follow-up is required on all randomized patients unless patient withdraws consent for follow-up. 
 
If a patient discontinues neoadjuvant therapy prior to completion, complete the required data forms for 
each cycle of treatment the patient received. Complete surgery forms for patients who proceed to surgery 
after discontinuing treatment, and for patients who do not proceed to surgery (to document the reason).  
 
If a patient discontinues adjuvant therapy prior to completion, complete the required forms for each cycle 
of treatment the patient received.  
 
Complete the End of Intervention form for all patients to document the reason for discontinuing therapy. 
Submit post-treatment follow-up for all patients, as required by the Study Calendar and Schedule of 
Forms. 
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9.0 ADVERSE EVENT REPORTING  

9.1 Definitions for Adverse Event Reporting 

Investigational Agent: 
 
The investigational agent administered in ACOSOG Z1041 is trastuzumab.  Trastuzumab is being made 
available under an IND sponsored by the National Cancer Institute (NCI).  For patients who receive 
trastuzumab, prior expectedness of adverse events is based on the current NCI Agent-Specific Adverse 
Event List (ASAEL).  NCI's ASAEL is available in the Assessment Results screen of the AdEERS web-
based application located at http://ctep.cancer.gov. 
 
Commercial Agents: 
 
The commercial agents administered in ACOSOG Z1041 are cyclophosphamide, 5-fluorouracil, 
epirubicin, and paclitaxel.  For patients who receive cyclophosphamide, 5-fluorouracil, epirubicin, and 
paclitaxel, prior expectedness of adverse events is based on the current drug package insert for each agent. 
 
Investigational Combination Therapy: 
 
This study includes both investigational and commercial agents.  When an investigational agent 
(trastuzumab) is administered concurrently or sequentially with a commercial agent(s) 
(cyclophosphamide, 5-fluorouracil, epirubicin, or paclitaxel) and an adverse event occurs that is expected 
for the commercial agents, but is not listed for the investigational agent, the adverse event should be 
considered expected for the combination.  However, if based on clinical judgment, the investigator 
believes the adverse event is possibly, probably, or definitely related to the investigational agent rather 
than the commercial agent(s), the adverse event should then be considered unexpected for the 
combination. 
 
9.2 Adverse Event Assessment 

The NCI Common Terminology Criteria for Adverse Events (CTCAE) Version 3.0 must be used to 
identify the type and to grade the severity of adverse events in Z1041. NOTE: CTCAE Version 3 will 
continue to be used for determining dose modifications/delays and for routine adverse event 
reporting. Effective April 1, 2011, CTCAE Version 4 will be used for expedited adverse event 
reporting only. 
 
9.3 Expedited Reporting of Adverse Events 

 The ACOSOG follows procedures for decentralized reporting of adverse events.  Decentralized 
reporting requires all adverse events to be reported to the NCI, via web based AdEERs reporting 
system.  The NCI will forward reports to the appropriate regulatory agencies and pharmaceutical 
companies involved in the trial. 

 
 The ACOSOG is identified in AdEERS for ACOSOG protocols that require AdEERS reporting 

(http://ctep.cancer.gov.).  An AdEERS report must be submitted to the NCI using the AdEERS 
electronic web-based application located at http://ctep.cancer.gov.   
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9.4 Expedited Reporting Methods 

 AdEERS 24-Hour Notification - requires that an AdEERS 24-hour notification is electronically 
submitted to NCI/CTEP within 24 hours of learning of the event.  Each AdEERS 24-hour notification 
must be followed by a 5 Calendar Day AdEERS Report. 
 

 AdEERS 5 Calendar Day Report - requires that a complete AdEERS report is electronically 
submitted to the NCI/CTEP within 5 calendar days of the investigator learning of the event. 
 

 Supporting Documentation is required for all expedited AdEERS reports.  Include the protocol 
number, patient's study number, and AdEERS ticket number on each page of supporting 
documentation and fax to the AdEERS at (301) 230-0159. 

 
9.5 Expedited Adverse Event Reporting for Investigational Agents 

 For patients in Arm 1 and Arm 2 who have received at least one dose of trastuzumab, follow the 
expedited reporting requirements as outlined in Table 13. 

 There may be protocol-specific requirements or exceptions for expedited reporting.  Refer to Table 13 
for instructions. 

 Adverse events reported via AdEERS must also be reported on Form AE according to the instructions 
for form submission described in the section titled "Routine reporting of adverse events" and 
according to instructions on Form AE. 

Table 13:  Phase 2 and 3 Trials Utilizing an Agent Under A CTEP IND: AdEERS Expedited 
Reporting Requirements for Adverse Events that Occur Within 30 Days1 of the Last Dose of the 

Investigational Agent (Trastuzumab) 

 
 
 
 
Attribution 

Grade 1 Grade 2 Grade 2 Grade 3 Grade 3 Grades 
4 & 52 

Grades 
4 & 52 

Unexpected 
and 
Expected 

Unexpected Expected 
Unexpected Expected 

Unexpected Expected with 
Hospitalization 

without 
Hospitalization 

with 
Hospitalization 

without 
Hospitalization 

Unrelated 
Unlikely 

Not 
Required 

Not 
Required 

Not 
Required 

5 Calendar 
Days 

Not 
Required 

5 Calendar 
Days 

Not 
Required 

5 Calendar 
Days 

5 Calendar 
Days 

Possible 
Probable 
Definite 

Not 
Required 

5 Calendar 
Days 

Not 
Required 

5 Calendar 
Days 

5 Calendar 
Days 

5 Calendar 
Days 

Not 
Required 

24-Hour; 
5 Calendar 
Days 

5 Calendar 
Days 

1 Adverse events with attribution of possible, probable, or definite that occur greater than 30 days after the last dose of treatment 
with an agent under a CTEP IND (trastuzumab) require reporting as follows: 

AdEERS 24-hour notification followed by complete report within 5 calendar days for: 
 Grade 4 and Grade 5 unexpected events  

 AdEERS 5 calendar day report: 
 Grade 3 unexpected events with hospitalization or prolongation of hospitalization 
 Grade 5 expected events 

2 Although an AdEERS 24-hour notification is not required for death clearly related to progressive disease, a full report is 
required as outlined in the table.  Note: All deaths on study require both routine and expedited reporting regardless of causality.  
Attribution to treatment or other cause should be provided. 

 
 Expedited AE reporting timelines defined: 

 “5 calendar days” - A complete AdEERS report on the AE must be submitted within 5 calendar days of the investigator learning  
of the event.  
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Table 13 continued: 
 

 Expedited AE reporting timelines defined: 
 “5 calendar days” - A complete AdEERS report on the AE must be submitted within 5 calendar days of the investigator learning  
of the event.  

 
 Any medical event equivalent to CTCAE grade 3, 4, or 5 that precipitates hospitalization (or prolongation of existing 

hospitalization) must be reported regardless of attribution and designation as expected or unexpected with the exception of any 
events identified as protocol-specific expedited adverse event reporting exclusions. 

 
 Any event that results in persistent or significant disability/incapacity, congenital anomaly, or birth defect must be reported via 

AdEERS if the event occurs following treatment with an agent under a CTEP IND. 
 
 Use the NCI protocol number and the protocol-specific patient ID provided during trial registration on all reports. 

 
Additional Instructions or Exceptions to AdEERS Expedited Reporting Requirements for Phase 2 and 3 Trials Utilizing an Agent 
under a CTEP-IND: 
 
a) All AdEERS reports including AdEERS 24-hour notifications are submitted to the NCI.  The timelines in the table above have been set 

so that the information can be forwarded to the NCI in a timely manner per the NCI guidelines. 
 
b) On all reports, use the NCI protocol number, AdEERS ticket number, and the protocol-specific ID provided during the trial 

registration.  Fax supporting documentation to the AdEERS. 
 
c) Hospitalization associated with an adverse event is defined as any hospitalization lasting  24 hours (or a prolongation of an existing 

hospitalization). 
 
d) AdEERS reporting is required for grade 2 unexpected adverse events and grade 3 unexpected adverse events without hospitalization 

only if the adverse event is possibly, probably or definitely related to the investigational agent. 
 
e) Protocol-specific expedited reporting requirements:  For this study, the adverse events listed below, regardless of attribution, 

require expedited reporting via AdEERS within 5 calendar days of learning of the event: 
 Diagnosis of congestive heart failure (CHF) is confirmed or the patient exhibits significant symptoms of CHF even if not 

subsequently confirmed.  Fax copies of all pertinent documentation relative to the clinical diagnosis that was made (i.e., 
copy of MUGA scan report, echocardiogram report, chest x-ray, cardiology consult note, medical oncologist’s progress note, 
history and physical, discharge summary) 

 The patient had a definite or probable cardiac death.  Attach pertinent documentation such as a copy of the death certificate, 
death summary, copy of MUGA scan report, echocardiogram report or consult note.  If not immediately available, the death 
certificate may be submitted later, but should be sent as soon as possible. 

 
f) Protocol-specific expedited reporting exceptions:  For this study, the adverse events listed below which occur, including 

hospitalizations for these events, do not require expedited reporting via AdEERS: 
 Blood/Bone Marrow-regardless of hospitalization: grade 3 or 4 hemoglobin (HGB), leukocytes (total WBC), 

neutrophils/granulocytes, lymphopenia, and platelets (Note: These events are exclusions from expedited reporting only 
during chemotherapy.  Beginning 30 days following the last dose of chemotherapy and when a patient is receiving 
trastuzumab alone, these grade 3 and 4 events should be reported in an expedited manner via AdEERS.) 

 Constitutional: grade 2 sweating (diaphoresis), grade 2 weight gain 
 Dermatology/Skin: grade 2 hair loss/alopecia, dry skin, nail changes, hyperpigmentation, hypopigmentation, pruritus/itching, 

and urticaria (hives, welts, wheals); grade 2 and 3 wound complication, non-infectious regardless of hospitalization 
 Endocrine: grade 2 and 3 hot flashes/flushes 
 Gastrointestinal: grade 2 dehydration, gastritis, dry mouth/salivary gland (xerostomia), mucositis stomatitis: pharynx, taste 

alteration (dysgeusia), ulcer, GI: duodenum; grade 2 and 3 constipation, and heartburn/dyspepsia 
 Hemorrhage: grade 2 and 3 hemorrhage, GU: vagina 
 Infection/febrile neutropenia: infection with normal ANC or grade 1 or 2 neutrophils; infection – other (catheter-related, 

grade 2 or 3) 
 Metabolic: glucose, serum – high (grade 2 and 3) 
 Neurologic: neuropathy – motor (grade 2) 
 Pain: grade 2 neuralgia/peripheral nerve; Pain: perineum (grade 2 and 3); Pain: uterus (grade 2 and 3) 
 Renal/Genitourinary: grade 2 and 3 urinary frequency/urgency 
 Sexual/Reproductive Function: grade 2 libido, vaginal dryness, and vaginitis (not due to infection); fertility/ovulation (grade 

2 and 3); Irregular menses (change from baseline) (grade 2 and 3) 
 Secondary Malignancy: grade 3 and 4 
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9.6 Investigational Agent Adverse Events 

The Comprehensive Adverse Event and Potential Risks list (CAEPR) provides a single list of reported 
and/or potential adverse events (AE) associated with an agent using a uniform presentation of events by 
body system. In addition to the comprehensive list, a subset, the Specific Protocol Exceptions to 
Expedited Reporting (SPEER), appears in a separate column and is identified with bold and italicized 
text. This subset of AEs (SPEER) is a list of events that are protocol specific exceptions to expedited 
reporting to NCI via AdEERS (except as noted below).  Refer to the 'CTEP, NCI Guidelines: Adverse 
Event Reporting Requirements for further clarification: 
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/aeguidelines.pdf. 
 
NOTE: Report AEs on the SPEER ONLY IF they exceed the grade noted in parentheses next to the AE 
in the SPEER.  If this CAEPR is part of a combination protocol using multiple investigational agents and 
has an AE listed on different SPEERs, use the lower of the grades to determine if expedited reporting is 
required. 
   

Table 14:  Comprehensive Adverse Events and Potential Risks List (CAEPR) 
For Trastuzumab (NSC #688097) 

 Version 2.2, September 29, 20111 

Adverse Events with Possible 
Relationship to Trastuzumab 

(CTCAE 4.0 Term) 

 Specific Protocol Exceptions to 
Expedited Reporting 

(SPEER) 
 

(formerly known as ASAEL) 

Likely (>20%) Less Likely (<=20%) Rare but Serious (<3%)   
Blood and lymphatic system disorders   
 Anemia   Anemia (Gr. 3) 
 Febrile neutropenia2    
Cardiac disorders   
 Cardiac disorders - Other 

(cardiomyopathy) 
   

 Left ventricular systolic 
dysfunction 

  Left ventricular systolic dysfunction (Gr. 
2) 

 Pericardial effusion    
 Pericarditis    
 Sinus tachycardia   Sinus tachycardia (Gr. 3) 
 Supraventricular tachycardia    
Gastrointestinal disorders   
 Abdominal pain   Abdominal pain (Gr. 3) 
 Diarrhea   Diarrhea (Gr. 3) 
 Mucositis oral   Mucositis oral (Gr. 3) 
 Nausea   Nausea (Gr. 3) 
 Vomiting   Vomiting (Gr. 3) 
General disorders and administration site conditions   
 Chills   Chills (Gr. 3) 
 Fatigue   Fatigue (Gr. 3) 
 Fever   Fever (Gr. 3) 
 Flu like symptoms   Flu like symptoms (Gr. 3) 
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 Infusion related reaction   Infusion related reaction (Gr. 2) 
 Non-cardiac chest pain   Non-cardiac chest pain (Gr. 3) 
 Pain   Pain (Gr. 3) 
Immune system disorders   
  Allergic reaction3   
  Anaphylaxis   
Infections and infestations   
 Infection4   Infection4 (Gr. 3) 
Investigations   
 Alkaline phosphatase 

increased 
  Alkaline phosphatase increased (Gr. 3) 

 Aspartate aminotransferase 
increased 

  Aspartate aminotransferase increased 
(Gr. 3) 

 GGT increased   GGT increased (Gr. 3) 
 Neutrophil count decreased2   Neutrophil count decreased2 (Gr. 3) 
Metabolism and nutrition disorders   
 Anorexia   Anorexia (Gr. 3) 
Musculoskeletal and connective tissue disorders   
 Arthralgia   Arthralgia (Gr. 2) 
 Back pain   Back pain (Gr. 3) 
 Bone pain   Bone pain (Gr. 3) 
 Myalgia   Myalgia (Gr. 3) 
Neoplasms benign, malignant and unspecified (incl cysts and polyps)   
 Tumor pain   Tumor pain (Gr. 3) 
Nervous system disorders   
 Headache   Headache (Gr. 3) 
 Peripheral sensory 

neuropathy 
   

Respiratory, thoracic and mediastinal disorders   
  Adult respiratory distress 

syndrome3 
  

 Allergic rhinitis   Allergic rhinitis (Gr. 3) 
  Bronchospasm3   
 Cough   Cough (Gr. 3) 
 Dyspnea3   Dyspnea3 (Gr. 2) 
 Hypoxia3   Hypoxia3 (Gr. 2) 
   Pneumonitis3   
  Pulmonary edema   
  Pulmonary fibrosis   
Skin and subcutaneous tissue disorders   
 Rash acneiform   Rash acneiform (Gr. 3) 
 Rash maculo-papular   Rash maculo-papular (Gr. 3) 
 Urticaria   Urticaria (Gr. 3) 
VASCULAR DISORDERS   
  Hypertension5    
  Hypotension5    
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1This table will be updated as the toxicity profile of the agent is revised.  Updates will be distributed to all 
Principal Investigators at the time of revision.  The current version can be obtained by contacting 
PIO@CTEP.NCI.NIH.GOV.  Your name, the name of the investigator, the protocol and the agent should 
be included in the e-mail. 
 
2Fatal event when given in combination with Xeloda® (capecitabine) and Taxotere® (docetaxel). 
 
3Severe hypersensitivity reactions including angioedema and pulmonary adverse events (e.g., hypoxia, 
dyspnea, pulmonary infiltrates, pleural effusion, and acute respiratory distress syndrome) have been 
reported. 
 
4Infection may include any of the 75 sites of infection under the INFECTIONS AND INFESTATIONS 
SOC. 
 
5Associated with infusion reactions.  
 
Also reported on trastuzumab trials but with the relationship to trastuzumab still undetermined 
(NOTE: The potential risks listed in the CAEPR whose relationship to trastuzumab is still undetermined 
are not required by CTEP to be described in the ICD; however, they may be communicated to patients 
according to local IRB requirements): 
 
Cardiac disorders - Acute coronary syndrome; Atrial fibrillation; Cardiac arrest; Myocardial infarction; 
Ventricular arrhythmia; Ventricular fibrillation; Ventricular tachycardia 
Ear and labyrinth disorders - Hearing impaired 
Endocrine disorders - Hypothyroidism 
Eye disorders - Blurred vision; Extraocular muscle paresis 
Gastrointestinal disorders - Colitis; Dyspepsia; Enterocolitis; Esophageal ulcer; Gastritis; Pancreatitis; 
Upper gastrointestinal hemorrhage 
General disorders and administration site conditions - Sudden death NOS 
Immune system disorders - Immune system disorders - Other (autoimmune thyroiditis) 
Investigations - Alanine aminotransferase increased; Blood bilirubin increased; Cardiac troponin I 
increased; Creatinine increased; Platelet count decreased 
Metabolism and nutrition disorders - Hypomagnesemia; Hyponatremia 
Musculoskeletal and connective tissue disorders - Avascular necrosis; Generalized muscle weakness; 
Muscle weakness left-sided; Muscle weakness lower limb; Muscle weakness right-sided; Muscle 
weakness trunk; Muscle weakness upper limb; Musculoskeletal and connective tissue disorder - Other 
(myopathy) 
Nervous system disorders - Ataxia; Cognitive disturbance; Depressed level of consciousness; Dizziness; 
Hydrocephalus; Ischemia cerebrovascular; Neuralgia; Seizure; Syncope 
Psychiatric disorders - Anxiety; Confusion; Depression; Psychosis 
Renal and urinary disorders - Acute kidney injury; Hematuria; Proteinuria; Urinary tract obstruction 
Reproductive system and breast disorders - Fallopian tube obstruction; Prostatic obstruction; 
Spermatic cord obstruction; Uterine obstruction; Vaginal obstruction 
Respiratory, thoracic and mediastinal disorders - Apnea; Laryngeal edema; Pharyngolaryngeal pain; 
Pleural effusion; Pneumothorax; Pulmonary hypertension; Voice alteration 
Skin and subcutaneous tissue disorders - Nail loss; Pruritus; Skin ulceration 
Vascular disorders - Thromboembolic event 
 
Note: Trastuzumab in combination with other agents could cause an exacerbation of any adverse event 
currently known to be caused by the other agent, or the combination may result in events never previously 
associated with either agent. 
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9.7 Warnings and Contraindications 

Cardiotoxicity 
 
Administration of trastuzumab can result in the development of ventricular dysfunction and congestive 
heart failure.  Left ventricular function should be evaluated in all patients prior to and during treatment 
with trastuzumab. 
 
Signs and symptoms of cardiac dysfunction, such as dyspnea, increased cough, paroxysmal nocturnal 
dyspnea, peripheral edema, S3 gallop, or reduced ejection fraction, have been observed in patients treated 
with trastuzumab.  Congestive heart failure associated with trastuzumab therapy may be severe and has 
been associated with disabling cardiac failure, death, and mural thrombosis leading to stroke. 
 
Candidates for treatment with trastuzumab should undergo thorough baseline cardiac assessment 
including history and physical exam and one or more of the following: EKG, echocardiogram, and 
MUGA scan.  Monitoring may not identify all patients who will develop cardiac dysfunction.  Patients 
receiving trastuzumab should undergo frequent monitoring for deteriorating cardiac function.  Pre-
existing cardiac disease or prior cardiotoxic therapy (e.g., anthracycline or radiation therapy to the chest) 
may decrease the ability to tolerate trastuzumab therapy.  However, the data are not adequate to evaluate 
the correlation between trastuzumab-induced cardiotoxicity and these factors. 

 
Hypersensitivity Reactions Including Anaphylaxis 
 
Severe hypersensitivity reactions have been infrequently reported in patients treated with trastuzumab. 
Signs and symptoms include anaphylaxis, urticaria, bronchospasm, angioedema, and/or hypotension.  In 
some cases, the reactions have been fatal.  Trastuzumab infusion should be interrupted in all patients with 
severe hypersensitivity reactions.  In the event of a hypersensitivity reaction, appropriate medical therapy 
should be administered, which may include epinephrine, corticosteroids, diphenhydramine, 
bronchodilators, and oxygen.  Patients should be evaluated and carefully monitored until complete 
resolution of signs and symptoms. 
 
Infusion Reactions 
 
In the postmarketing setting, rare occurrences of severe infusion reactions leading to a fatal outcome have 
been associated with the use of trastuzumab.  In clinical trials, infusion reactions consisted of a symptom 
complex characterized by fever and chills, and on occasion included nausea, vomiting, pain, headache, 
dizziness, dyspnea, hypotension, rash, and asthenia.  These reactions were usually mild to moderate in 
severity. 
 
However, in postmarketing reports, more severe adverse reactions to trastuzumab infusion were observed 
and included bronchospasm, hypoxia, and severe hypotension.  These severe reactions were usually 
associated with the initial infusion of trastuzumab and generally occurred during or immediately 
following the infusion.  However, the onset and clinical course were variable.  Delayed post-infusion 
events with rapid clinical deterioration have also been reported.  Rarely, severe infusion reactions 
culminated in death within hours or up to one week following an infusion. 
 
Exacerbation of Chemotherapy-Induced Neutropenia 
 
In randomized, controlled clinical trials designed to assess the impact of the addition of trastuzumab on 
chemotherapy, the per-patient incidences of moderate to severe neutropenia and of febrile neutropenia 
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were higher in patients receiving trastuzumab in combination with myelosuppressive chemotherapy as 
compared to those who received chemotherapy alone.  
 
Pulmonary Events 
 
Severe pulmonary events leading to death have been reported rarely with the use of trastuzumab in the 
postmarketing setting.  Signs, symptoms and clinical findings include dyspnea, pulmonary infiltrates, 
pleural effusions, non-cardiogenic pulmonary edema, pulmonary insufficiency and hypoxia, and acute 
respiratory distress syndrome.  These events may or may not occur as sequelae of infusion reactions.  
Patients with symptomatic intrinsic lung disease resulting in dyspnea at rest, may be at greater risk of 
severe reactions. 
 
NOTE: Other severe events reported rarely in the postmarketing setting include pneumonitis and 
pulmonary fibrosis. 
 
9.8 Expedited Adverse Event Reporting Requirements for Commercial Agents 

 For all patients in Arm 1 who have not received at least one dose of trastuzumab, follow the 
expedited reporting requirements as outlined in Table 15. 

Table 15: AdEERS Expedited Reporting Requirements for Adverse Events that Occur Within 
30 days of the Last Dose of Study Therapy with a Commercial Agent (Cyclophosphamide, 5-

Fluorouracil, Epirubicin, and Paclitaxel) 

Attribution Grade 2 Grade 3 Grade 4B Grade 5AB 

Protocol-
Specific 
Requirements/ 
Exceptions 

Unexpected Unexpected Expected Unexpected Expected Unexpected Expected -See footnote 
(C) for other 
requirements 
-See footnote 
(D) for special 
requirements 
 

Unrelated 
or Unlikely    AdEERS

 

 
 

AdEERS 

AdEERS Possible, 
Probable, 
Definite 

 AdEERS if 
hospitalized  

AdEERS-24 
and 
AdEERS 

AdEERS-24 
and 
AdEERS 
 

AdEERS-24: Indicates an AdEERS 24-hour notification must be electronically submitted to the NCI within 24 hours of learning of the 
event. 

 
AdEERS: Indicates a complete expedited report must be electronically submitted to the NCI within 5 calendar days of learning of 

the event. 
 
Hospitalization: Hospitalization associated with an adverse event is defined as any hospitalization lasting > 24 hours (or a prolongation of 

an existing hospitalization). 
 
All Reports: On all reports, use the NCI protocol number, AdEERS ticket number, and the protocol-specific patient ID provided 

during trial registration.  Fax supporting documentation to the DCRI Safety Surveillance.   
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Table 15 continued 
A   All deaths within 30 days of the last dose of study therapy require both routine and expedited reporting regardless of causality. 
Attribution to treatment or other cause should be provided. Although an AdEERS 24-hour notification is not required for death clearly 
related to progressive disease, a complete AdEERS report is required as outlined in the table. 
 
B  Adverse events that occur greater than 30 days after the last dose of study therapy with attribution of possible, probable or definite to 
study therapy require reporting as follows 
 

 AdEERS 24-hour notification followed by a complete AdEERS report within 5 calendar days of learning of the event for:   
- grade 4 unexpected events  
- grade 5 unexpected events 

 
 AdEERS 5-calendar day report for:   

- grade 5 expected events 
 

C   Any event that results in persistent or significant disabilities/incapacities, congenital anomalies, or birth defects must be reported via 
AdEERS if the event occurs following treatment. 
 
D   Protocol-specific expedited reporting requirements: For this study, the adverse events listed below, regardless of attribution,  require 
expedited reporting via AdEERS to the NCI within 5 calendar days of learning of the event: 
 

 Diagnosis of congestive heart failure (CHF) is confirmed or the patient exhibits significant symptoms of CHF even if not 
subsequently confirmed.  Fax copies of all pertinent documentation relative to the clinical diagnosis that was made (i.e., copy of 
MUGA scan report, echocardiogram report, chest x-ray, cardiology consult note, medical oncologist’s progress note, history and 
physical, discharge summary) 

 
 The patient had a definite or probable cardiac death.  Attach pertinent documentation such as a copy of the death certificate, 

death summary, copy of MUGA scan report, echocardiogram report or consult note.  If not immediately available, the death 
certificate may be submitted later, but should be sent as soon as possible. 

 

9.9 Secondary Malignancies 

All cases of acute myeloid leukemia (AML) and myelodysplastic syndrome (MDS) that occur in patients 
on NCI-sponsored trials following their treatment for cancer must be reported to the Investigational Drug 
Branch (IDB) of the NCI-CTEP. Use the AdEERS web application for secondary AML/MDS reporting. 
 
9.10 Routine Reporting of Adverse Events 

Routine reporting includes adverse events for which expedited reporting was required, as well as those 
events that did not require expedited reporting.  All adverse events reported via AdEERS must also be 
reported on Form AE (Adverse Event Form).  Report adverse events on Form AE as described below and 
according to instructions on Form AE. 

 Adverse events are to be assessed at the end of each cycle of FEC, and every 3 weeks during 
administration of weekly paclitaxel/trastuzumab.  During administration of trastuzumab alone, 
adverse events are assessed every 3 months and 3 months following the last dose of trastuzumab. 

 Selected grade 2 (Cardiac-general: left ventricular systolic dysfunction and Pulmonary: dyspnea) and 
all grades 3, 4, and 5 adverse events are to be reported on Form AE even if previously reported via 
AdEERS. 

 
9.11 Cardiac Safety Monitoring 

In an effort to ensure cardiac safety, three MUGA scans are planned: 1) at baseline (within 3 months prior 
to randomization); at 3 months (3 to 4 weeks after the last FEC dose before beginning paclitaxel and 
trastuzumab (Arm 1) or 1-2 weeks after the last dose of paclitaxel before beginning FEC with 
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trastuzumab (Arm 2)); and at 6 months following study entry (2 week +/- window for MUGA scan visits).  
Also, at physician discretion when clinically indicated. Note: Echocardiogram may be substituted for 
MUGA, but the same method of assessment should be used throughout the study. 
 
Please note the following important guidelines: 
 

 Investigators are strongly urged to schedule MUGA scans whenever possible at the same radiology 
facility where the patient’s baseline MUGA scan was done.  Appendix C contains recommended 
nuclear medicine guidelines for resting MUGA scan evaluations. 

 Rapid submission of the Cardiac Report Form is required.  Submit data electronically within 14 
days after the MUGA scan. Data must be submitted for every MUGA scan done for any reason 
during the first 2 years on study.  During years 3-5, report forms must be submitted if a MUGA scan 
is done because the patient experiences symptoms suggestive of CHF. 

 Data will continue to be required according to protocol instructions after any of the following: 
 

 discontinuation of protocol therapy 
 congestive heart failure 
 breast cancer recurrence 
 second primary cancer 

 
 When symptoms suggesting CHF or a definite or probable cardiac death occur, enter data within 14 

days of learning of the CHF symptoms or the death.   

 Follow-up information on patients, who developed symptoms suggestive of CHF, regardless of 
whether they met criteria for a cardiac event, will be collected. 

9.12 Cardiac Safety Related to Radiation Therapy 

Irradiation of internal mammary nodes is prohibited because of the concern for potential cardiotoxicity 
from the combination of trastuzumab and radiation therapy following treatment with epirubicin.   
 

10.0  DATA CONSIDERATIONS 
Data management activities for the ACOSOG Z1041 study will be performed by the Cancer Trials 
Support Unit (CTSU). Please see the CTSU website: www.ctsu.org for details on registering as a CTSU 
member.  
 
10.1 Data Completion and Submission Guidelines 

All sites participating in ACOSOG Z1041 will submit patient data via the CTSU’s Remote Data Capture 
system.  The CTSU RDC system allows sites to enter patient data into an Oracle Clinical ® database over 
a secure Internet connection.  The RDC system also allows for data correction at the point of entry, and is 
used to communicate and resolve issues relating to discrepant data.  
 
In addition to submitting patient data electronically via the RDC system, ACOSOG sites may be required 
to submit paper CRFs in addition for the first few patients enrolled on study for quality assurance 
purposes. Submission via fax is also allowed for sites unable to use the RDC system for technical or other 
reasons. 
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The CTSU help desk is available to answer questions regarding data submission at 1-888-823-5923 or by 
email at ctsucontact@westat.com. Hours are between 9:00 A.M. and 7:00 P.M. Eastern Time, Monday 
through Friday (excluding holidays). 

 
Required Case Report Forms for Z1041 are available for ACOSOG members on the ACOSOG website at 
www.acosog.org. Non-ACOSOG members may access required forms on the Z1041 page of the CTSU 
website at www.ctsu.org. 
 
Submission via Hard Copy 
 
These instructions apply to RDC sites that are submitting clinical reports or submitting paper data for 
quality assurance purposes.   
  
Original and amended post-enrollment CRFs (including Specimen Bank Submission and Specimen Bank 
Consent CRFs), clinical reports, and responses to query and delinquency letters must be faxed directly to 
the CTSU Data Operations Center – Houston accompanied by a properly completed CTSU Data 
Transmittal Form. Copies of clinical reports submitted to the CTSU must include the Patient ID and 
protocol number on all pages of the report.  The patient’s name must be redacted. 
 
A CTSU Data Transmittal Form must accompany all data submissions.  Data submitted with an 
improperly completed CTSU Data Transmittal Form or without a CTSU Data Transmittal Form will be 
returned to the site for corrective action without being processed.  
 
Fax original and amended post-enrollment CRF’s, clinical reports, and responses to query and 
delinquency letters to: 

Westat 
1-301-545-0406 

 
11.0  STATISTICAL CONSIDERATIONS 

11.1 Overview of the Study Design 

In this study, 270 patients will be randomly assigned to Arm 1 or Arm 2 with equal probability. 
 
Randomization will be balanced by tumor size (breast tumor size < 2cm and nodal metastases < 2cm; 
breast tumor size < 2cm and nodal metastases >= 2cm; breast tumor size 2cm-4cm (any nodal); breast 
tumor size >4 cm (any nodal)), age (< 50, 50) and hormone receptor status (ER- and PgR-negative, ER- 
and/or PgR-positive), using a biased coin minimization algorithm.76  
 
Sample Size and Time to Accrue:  Following the initiation of the study, we assume that monthly accrual 
will be approximately 8 patients per month. Accrual will therefore take approximately 34 months. 
 
11.2 Interim Monitoring 

For purposes of this Statistical Section, a Cardiac Event is defined to be NYHA Class III/IV CHF or 
definite/probable cardiac death, and as adjudicated by the independent Cardiac Review Panel (CRP).  
During the course of accrual, if at any time 9 or more cardiac events are confirmed in Arm 2, accrual to 
the study will be immediately suspended. 
 
For monitoring analysis, pCR rates will be based on institutional pathology reports.  In the final analysis 
for publication, rates will be based on blinded central review. 
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11.3 Sample Size Justification 

The sample size requirement is based on the primary analysis comparing pCR rates between the two study 
arms.  Data from a small Phase II neoadjuvant study of AC followed bypaclitaxel/trastuzumab suggest a 
pCR rate of 21% for Arm 1.77 Other sources suggest a slightly higher rate could be anticipated. 
Specifically, a pCR rate of 26% was noted in NSABP Protocol B-27 in patients receiving neoadjuvant AC 
followed by docetaxel, but no trastuzumab,78 and a pCR rate of 25% was noted in the control arm of 
sequential paclitaxel followed by FEC-75 without trastuzumab in the Buzdar study.14  To determine the 
appropriate sample size for this study, we considered all control arm pCR rates from 15%-35%, and 
determined the maximum sample size required to detect a 20% increase in the pCR rate using a 2-tail test 
conducted at the 0.05 level of significance with 90% power.  To meet this requirement, 128 patients must 
be enrolled on each treatment group total = 256 patients).  To allow for approximately 5% of patients 
whose tumor specimens may be unavailable or unusable, 270 patients need to be accrued to the study. 
 
11.4 Analytic Methods 

11.4.1 Comparison of Pathologic Complete Response Rates 

Time of Analysis: 
 
After central review to assess pathologic response in all patients randomized for whom pathology material 
was submitted for response confirmation. 
 
Endpoint(s): 
 
The primary endpoint is pCR within the breast, defined as no evidence of invasive tumor remaining in the 
breast at surgery following completion of chemotherapy.  (A patient having only residual DCIS in the 
breast, in the absence of residual invasive disease, is therefore considered to have achieved a pCR.)  A 
secondary endpoint is combined pathologic complete response rate in the breast and axillary lymph 
nodes, defined as no evidence of invasive tumor remaining in either the breast or axillary nodes at surgery 
following completion of chemotherapy.  Pathologic response will be based on blinded central review. 
 
Analysis Plan:  
 
Pathologic complete response rates will be compared using the Mantel-Haenszel test, stratified by tumor 
size (2.0 - 4.0 cm, > 4.0 cm), age (< 50,  50) and hormone receptor status (ER- and PgR-negative, ER- 
and/or PgR-positive).  The test will be conducted at the two-sized 0.05 level.  A 95% confidence interval 
will be computed for the difference in pathologic response rates.  All patients randomized for whom 
tissue is available will be included in the analysis, and will be analyzed according to their randomized 
assignment (intent-to-treat).  A secondary analysis will be restricted to those patients who are eligible and 
who begin their assigned treatment. 
 
11.4.2 Estimation of Cardiac Event Rate in Experimental Arm 
 
Endpoint(s): 

A cardiac event is defined to be Class III/IV CHF or definite/probable cardiac death, as defined in the 
protocol, and as adjudicated by the Cardiac Review Panel (CRP).  Time to cardiac event is measured from 
the date of patient registration. 
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Analysis Plan: 
 
Using the data from Arm 2, the cardiac event rate in Arm 2 will be computed.  A 95% confidence interval 
for this rate will be calculated using the “exact” fiducial binomial method.  A cumulative incidence curve 
for the time to cardiac event will be constructed using the usual non-parametric estimator.79 
 
11.4.3 Comparison of Cardiac Event Rates 

Analysis Plan: 
 
The proportion of patients experiencing a Cardiac Event on the two arms will be compared using Fisher’s 
exact test.  The test will be conducted at the two-sized .05 level.  A 95% confidence interval will be 
computed for the difference in cardiac event rates.  Cumulative incidence curves for the time to cardiac 
event will be constructed using the usual non-parametric estimator.80. The ratio of crude hazards will be 
estimated by fitting a Cox model.   
 
11.4.4 Follow-up Cardiac Events 

Endpoints: 
 
Vital status (alive at last follow-up, dead); symptoms of cardiac dysfunction as reported; use of cardiac 
medications as reported; LVEF as reported. 
 
Analysis Plan:  
 
The follow-up of patients meeting criteria for cardiac events will be summarized in terms of vital status, 
symptoms (time free of systems), and cardiac medications (time free of cardiac medication).  A similar 
summary will be made for all patients reporting symptoms of possible cardiac dysfunction that do not 
meet criteria for Class III/IV CHF, based on the review of the CRP.  These two arms will also be 
compared to one another, and to the set of all patients who are required to discontinue trastuzumab due to 
asymptomatic declines in LVEF, using histograms of nadir and “most-current” LVEF. 
 
11.4.5 MUGA/Echo Scans 

Endpoint(s): 
 
LVEFs from regularly scheduled MUGA/Echo as reported (baseline, 3 and 6 months from registration).  
 
Analysis Plan: 
 
Histograms will be constructed showing baseline, 3-month and 6-month LVEF for all patients by Arm.  
Comparisons to baseline will be made at each time point by the signed rank test.  Comparison across 
randomized cohorts will be made by applying the rank sum test to pre-post differences in LVEF. 
 
11.4.6 Cardiac Risk Factors 

Endpoint(s):  
 
Time from patient registration to cardiac event (Class III/IV CHF or definite/probable cardiac death). 
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Analysis Plan: 
 
Association of putative risk factors with trastuzumab-induced cardiac dysfunction will be tested using 
(univariate) log-rank analysis, stratified by treatment group.  Risk factors include age at registration, 
baseline LVEF, history of hypertension, race/ethnicity, smoking history, left versus right sided breast 
cancers requiring radiation, family history of cardiac disease, and use of cardiovascular, diabetes or 
hyperlipidemia medications at baseline.  Because the number of events will be small, the permutation 
method proposed by Peto and Peto will be used to compute p-values.80 
 
11.4.7 Non-Cardiac Toxicity 

Endpoint(s): 
 
Frequencies of adverse events as categorized using CTCAE Version 3.0. 
 
Analysis Plan: 
 
Adverse events will be tabulated by treatment arm, type and greatest severity. 
 
11.4.8 Breast Conservation Rates 
 
Endpoint(s): 
 
Method of definitive surgery, categorized as breast conserving surgery (“lumpectomy”) or total 
mastectomy. 
 
Analysis Plan: 
 
Breast conservation rates will be compared using the Mantel-Haenszel test, stratified by tumor size (2.0 - 
4.0 cm, > 4.0 cm), age (< 50,  50) and hormone receptor status (ER- and PgR-negative, ER- and/or PgR-
positive).  The test will be conducted at the two-sized .05 level. A 95% confidence interval will be 
computed for the difference in breast conservation rates.  All patients randomized will be included in the 
analysis, and will be analyzed according to their randomized assignment (intent-to-treat).  A secondary 
analysis will be restricted to those patients who are eligible and who begin their assigned treatment. 
 
11.4.9 Comparison of Disease-Free Survival and Survival 

Endpoint(s): 
 
Endpoints are disease-free survival (DFS) and overall survival (OS).  Events used in the definition of 
disease-free survival include inoperable progressive disease, gross residual disease following definitive 
surgery, local, regional or distant recurrence, contralateral breast cancer, other second primary cancers 
excluding basal and squamous cell carcinoma of the skin, carcinoma in situ of the cervix, colon 
carcinoma in situ, melanoma in situ and lobular carcinoma in situ of the breast, and death prior to 
recurrence or second primary cancer.  Events used in the determination of overall survival include all 
deaths.  Times to events are measured beginning with the date of patient registration. 
 
Analysis Plan: 
 
This analysis will be done after all patients have been followed for a minimum of 5 years. The disease-
free survival and overall of Arm 1 and Arm 2 patients will be estimated using the Kaplan-Meier method.  
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The difference will be tested using the log-rank test, stratified by tumor size (2.0 - 4.0 cm, > 4.0 cm), age 
(< 50,  50), and hormone receptor status (ER- and PgR-negative, ER- and/or PgR-positive).  All patients 
randomized will be included in the analysis, and will be analyzed according to their randomized 
assignment (intent-to-treat).  A secondary analysis will be restricted to those patients who are eligible and 
who begin their assigned treatment. 
 
11.4.10  Correlate pCR rate with Potential Molecular Markers of Response 

Endpoint(s): 
 
The endpoint is pCR within the breast, defined as no evidence of invasive tumor remaining in the breast 
at surgery following completion of chemotherapy. 
 
Analysis Plan: 
 
These analyses will be considered to be exploratory. Pathologic complete response rates will be correlated 
with the following putative markers: presence or absence of somatic mutations in PIK3CA exons 9 and 
20; loss of expression of PTEN as determined by immunohistochemistry; expression of phosphorylated 
and total AKT and ERK by immunohistochemistry; expression of S6 kinase and mTOR by 
immunohistochemistry; and ECD/ICD ratio by immunohistochemistry.  The prognostic significance of 
each marker, as well as its usefulness as a predictor of relative treatment efficacy, will be assessed by a 
series of logistic regression models having pCR as endpoint, putative marker, treatment assignment and 
their interaction as covariates, and tumor size (breast tumor size < 2cm and nodal metastases < 2cm; 
breast tumor size < 2cm and nodal metastases >= 2cm; breast tumor size 2cm-4cm (any nodal); breast 
tumor size >=4 cm (any nodal)), age (  50,  50) and hormone receptor status (ER- and PgR-negative, 
ER- and/or PgR-positive) as stratification factors.  As appropriate, multiple-marker multivariate models 
may be fit using logistic regression. 
 
NOTE: The analysis results of this study are not intended to support a new or expanded labeling 
claim for Herceptin.  
 
12.0  REGULATORY AND ETHICAL CONSIDERATIONS 

12.1 ACOSOG Membership 
 
The investigator intending to register a patient to this study must be a member in good standing of the 
American College of Surgeons Clinical Oncology Group (ACOSOG).  The procedures for obtaining 
active status in ACOSOG are described in the membership information found on the ACOSOG web site 
at http://www.acosog.org. 
 
12.2 NCI Investigator Registration 

 
All enrolling investigators must have an NCI investigator number and must maintain an “active” 
investigator registration status through the annual submission of a complete investigator registration 
packet (Form FDA 1572 with original signature, current CV, Supplemental Investigator Data Form with 
original signature, and Financial Disclosure Form with original signature) to the Pharmaceutical 
Management Branch.  These forms, along with completion and submission instructions, are available on 
the ACOSOG web site or by calling the PMB at 301-496-5725 Monday through Friday between 8:30AM 
and 4:30PM Eastern time. 
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12.3 Clinical Site Eligibility 
 

The clinical site must be formally part of or affiliated with an institution that has active status in 
ACOSOG or, if this study is open for registration from other cooperative group’s, the institution must 
have active status in the group permitted to register to this study.  If the institution has joined ACOSOG 
then notification of the successful application must have been issued at least 7 days prior to the first 
attempt at registration of patient. 
 
12.4 OHRP Considerations 

 
An ACOSOG member must enroll patients at clinical sites that have a valid assurance number from the 
United States Office for Human Research Protections (OHRP).  Most institutions have a Multiple Project 
Assurance (MPA), Cooperative Project Assurance (CPA) number or Federalwide Assurance (FWA).  If 
the clinical site does not have such an assurance, the clinical site must apply and obtain an assurance 
before patients can be enrolled to ACOSOG studies. 
Unaffiliated Investigator Agreements (UIAs) are needed from investigators who independently accrue 
patients on ambulatory protocols outside an institution (e.g., in private practice) but who rely on an 
institution’s IRB for review of ACOSOG protocols.  
Information on applying for a FWA may be obtained from the ACOSOG-CC, by referring to ACOSOG 
SOP “Applying for OHRP Assurance”, or by directly contacting OHRP. 
 
12.5 Institutional Review Board Approval 
 
It is the investigator’s responsibility to ensure that this protocol is reviewed and approved by the 
appropriate IRB.  Each clinical site must obtain a letter of approval from the IRB (full board review) prior 
to screening and registering patients to this study, as defined by the following: 

 Federal Regulatory Guidelines (Federal Register Vol. 46, 8975, January 27, 1981 as amended in 
Federal Register Vol. 56, 28029, June 18, 1991 and in Federal Register Vol. 66, 56775, November 
13, 2001). 

 Office of Protection for Research Risks Report:  Protection of Human Subjects (Code of Federal 
Regulations Title 45, Part 46). 

The IRB also must review and approve the site’s informed consent document and any other written 
information provided to the patient prior to its use.                               
Participating investigators are required to submit a copy of the IRB document indicating approval of the 
protocol and the consent form as well as a copy of the IRB-approved consent form prior to registering the 
first patient.  For instructions on the submission of these documents please refer to the IRB Approval SOP 
(IRB App) found on the ACOSOG web site at http://www.acosog.org/. 
If, during the study, it is necessary for ACOSOG to amend either the protocol or informed consent 
document, the investigator will be responsible for ensuring the IRB reviews and approves the amended 
documents.  IRB approval of the amended informed consent document must be obtained before new 
patients consent to participate in the study using this version of the consent. 
 
12.6 Informed Consent 
12.6.1 ACOSOG Preparation of the Model Informed Consent Document 
 
The NCI’s Informed Consent Template, originally drafted in 1998, has been updated.   
Representatives from the Cooperative Groups, NCI’s Central IRB (CIRB), NCI staff/contractors 
including a literacy expert, and patient advocacy representatives from the CIRB, the Director’s Consumer 
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Liaison Group and CARRA (Consumer Advocates in Research and Related Activities) participated in a 
Working Group that reviewed and revised the existing template. 
Changes requested by FDA and OHRP have also been incorporated in the final document. 
The revised version of the template is posted on the web at: 
http://cancer.gov/clinicaltrials/understanding/simplification-of-informed-consent-docs/page3 
The NCI requires that this template be used in the creation of model informed consent               
documents for all ACOSOG studies. 
 
12.6.2 Adaptation of the Model Informed Consent Document 
 
For each protocol, the ACOSOG provides a model informed consent document in a file form that can be 
downloaded for inclusion into a chosen word processing system.  The Informed Consent SOP (InfCon 
SOP) discusses how to adapt the model informed consent document for local use.  This model informed 
consent has been approved for use by the DCT/NCI, and is the only consent document approved for this 
study.  All required elements and NCI required text must be included when adapting the model 
informed consent to include site-specific text requirements.  Local IRB adaptations and editorial 
changes of this document are allowed as long as the meaning or intent of any section is not changed. 
When the model informed consent for an ACOSOG protocol is adapted to local requirements, it is the 
responsibility of that institution to ensure that protocol procedures, especially risks, adverse events, and 
treatment choices, are fully and accurately represented in the local informed consent to be used at the 
institution. 
 
12.6.3 Informed Consent Process 
 
The investigator or his/her authorized designee will inform the patient or the patient’s legally authorized 
representative of all aspects pertaining to the patient’s participation in the study. 
The process for obtaining informed consent will be documented in accordance with all applicable 
regulatory requirements.  The informed consent document must be signed and dated by the patient or the 
patient’s legally authorized representative BEFORE the patient can participate in the study.  In addition, 
the investigator will ensure that there is compliance with all institutional requirements for consent form 
execution.  The patient will receive a copy of the study consent and the original will be retained 
according to local requirements. 
 
12.7 Inclusion of Women and Minorities 
Minorities will be eligible for this study without alteration in eligibility criteria.  There is currently no 
evidence to suggest that differences in response to treatment exist between groups on the basis of race. 
 
12.8 Issues Relating to Racial and Ethnic Differences 
Possible racial and ethnic variation in response to the treatment under consideration is of great concern in 
African-Americans.  Researchers have noted poorer survival rates for black breast cancer patients as 
compared to Caucasians.81,82  This difference has been attributed to many factors including more advanced 
disease at the time of diagnosis, social and economic factors84 or specific tumor characteristics such as ER 
positivity.85,86  Although outcomes tend to be less favorable in blacks, significant race-by-treatment 
interactions have not been previously reported, suggesting that, where treatment efficacy exists, both 
groups appear to benefit.  Previous investigations of the relationship between race and prognosis support 
these conclusions.87,88 
 
Potential for the enrollment of minority patients in this protocol is enhanced by ACOSOG's recognition89 
of the importance of increasing minority accrual.  To this end, we provide opportunities for greater 
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participation by under-represented racial and ethnic groups.  In the ACOSOG protocol used for the 
projected sample size calculations (B-31), the study population consisted of 83% white; 8% black, not of 
Hispanic origin; 4% of Hispanic origin; 1% are of Hawaiian or Pacific Islander descent; 3% are Asian; < 
1% are American Indian or Alaskan native;  1% are classified as other; and <1% are unreported.  It is 
anticipated that this distribution will be maintained for the proposed protocol.  The prognostic effect of 
race/ethnicity will be evaluated using statistical models.  Unfortunately, because of power limitations, we 
will not be able to compare effects separately for the different cultural or racial groups. 
 

Table 16  Expected Racial and Ethnic Composition of ACOSOG Z1041 
 

Ethnic Category Sex/Gender Total Female Male Unknown 
Hispanic or Latino 23 0 0 23 

Not Hispanic or Latino 247 0 0 247 
Unknown 0 0 0 0 

Ethnic Category: Total of all 
subjects 

270 0 0 270 

Racial Category 
    

American Indian or Alaskan Native 3 0 0 3 
Asian 13 0 0 13 

Black or African American 41 0 0 41 
Native Hawaiian or other Pacific 

Islander 
1 0 0 1 

White 212 0 0 212 
More than one race 0 0 0 0 

Unknown 0 0 0 0 
Racial Category: Total of all 

subjects 
270 0 0 270 

 
13.0 COLLABORATIVE AGREEMENTS 

NCI/ DCTD Standard Language to Be Incorporated into All Protocols Involving Agent(s) Covered by a 
Clinical Trials Agreement (CTA) or a Cooperative Research and Development Agreement (CRADA), 
hereinafter referred to as Collaborative Agreement: 
 
The agent(s) supplied by CTEP, DCTD, NCI used in this protocol is/are provided to the NCI under a 
Collaborative Agreement (CRADA, CTA) between the Pharmaceutical Company(ies) (hereinafter 
referred to as  Collaborator(s) ) and the NCI Division of Cancer Treatment and Diagnosis.  Therefore, 
the following obligations/guidelines, in addition to the provisions in the  Intellectual Property Option to 
Collaborator  (http:// ctep.cancer.gov/industry) contained within the terms of award, apply to the use of 
the Agent(s) in this study: 
 
1. Agent(s) may not be used for any purpose outside the scope of this protocol, nor can Agent(s) be 

transferred or licensed to any party not participating in the clinical study.  Collaborator(s) data for 
Agent(s) are confidential and proprietary to Collaborator(s) and shall be maintained as such by 
the investigators. The protocol documents for studies utilizing investigational Agents contain 
confidential information and should not be shared or distributed without the permission of the 
NCI.  If a copy of this protocol is requested by a patient or patient’s family member participating 
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on the study, the individual should sign a confidentiality agreement. A suitable model agreement 
can be downloaded from: http://ctep.cancer.gov. 

 
2. For a clinical protocol where there is an investigational Agent used in combination with (an)other 

investigational Agent(s), each the subject of different collaborative agreements , the access to and 
use of data by each Collaborator shall be as follows (data pertaining to such combination use shall 
hereinafter be referred to as "Multi-Party Data. ): 

 
a. NCI will provide all Collaborators with prior written notice regarding the existence and 

nature of any agreements governing their collaboration with NIH, the design of the 
proposed combination protocol, and the existence of any obligations that would tend to 
restrict NCI's participation in the proposed combination protocol. 

 
b. Each Collaborator shall agree to permit use of the Multi-Party Data from the clinical trial 

by any other Collaborator solely to the extent necessary to allow said other Collaborator 
to develop, obtain regulatory approval or commercialize its own investigational Agent. 

 
c. Any Collaborator having the right to use the Multi-Party Data from these trials must 

agree in writing prior to the commencement of the trials that it will use the Multi-Party 
Data solely for development, regulatory approval, and commercialization of its own 
investigational Agent. 

 
3. Clinical Trial Data and Results and Raw Data developed under a Collaborative Agreement will be 

made available exclusively to Collaborator(s), the NCI, and the FDA, as appropriate and unless 
additional disclosure is required by law or court order. Additionally, all Clinical Data and Results 
and Raw Data will be collected , used and disclosed consistent with all applicable federal statutes 
and regulations for the protection of human subjects, including, if applicable, the Standards for 
Privacy of Individually Identifiable Health Information set forth in 45 C.F.R. Part 164. 

 
4. When a Collaborator wishes to initiate a data request, the request should first be sent to the NCI, 

who will then notify the appropriate investigators (Group Chair for Cooperative Group studies, or 
PI for other studies) of Collaborator's wish to contact them. 

 
5. Any data provided to Collaborator(s) for Phase 3 studies must be in accordance with the 

guidelines and policies of the responsible Data Monitoring Committee (DMC), if there is a DMC 
for this clinical trial. 

 
6. Any manuscripts reporting the results of this clinical trial must be provided to CTEP for 

immediate delivery to Collaborator(s) for advisory review and comment prior to submission for 
publication.  Collaborator(s) will have 30 days from the date of receipt for review.  Collaborator 
shall have the right to request that publication be delayed for up to an additional 30 days in order 
to ensure that Collaborator’s confidential and proprietary data, in addition to Collaborator(s)’s 
intellectual property rights, are protected.  Copies of abstracts must be provided to CTEP for 
forwarding to Collaborator(s) for courtesy review as soon as possible and preferably at least three 
(3) days prior to submission, but in any case, prior to presentation at the meeting or publication in 
the proceedings. Press releases and other media presentations must also be forwarded to CTEP 
prior to release. Copies of any manuscript, abstract and/or press release/ media presentation 
should be sent to: 
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Regulatory Affairs Branch, CTEP, DCTD, NCI 
Executive Plaza North, Suite 7111 
Bethesda, Maryland  20892 
FAX 301-402-1584 
Email: anshers@ctep.nci.nih.gov 

 
The Regulatory Affairs Branch will then distribute them to Collaborator(s).  No publication, manuscript 
or other form of public disclosure shall contain any of Collaborator s confidential/ proprietary 
information. 
 
14.0 PATHOLOGY STUDIES AND CORRELATIVE STUDIES 

This trial will provide the opportunity to prospectively collect tissue samples to enable a series of 
correlative studies that take advantage of recent developments in genomic methodologies that have been 
shown to have great value in better defining clinical phenotypes. It is clear that these technologies hold 
the power to add substantial information to clinically-relevant phenotypes, including the prediction of 
outcome to various therapeutic interventions. Realizing the importance of various molecular oncology 
techniques in defining unique tumor biology and in identifying markers of patient outcomes, investigators 
at ACOSOG have organized collaborations with established basic science groups that have expertise and 
capability in performing these studies.  This includes the capacity to carry out genome-scale gene 
expression assays that have the power to identify patterns or signatures that distinguish individual patient 
outcomes.  

The specific aims of the correlative studies are: 

1. To explore the role of low molecular weight forms of cyclin E as predictors of poor response to 
chemotherapy.  

2. To identify epigenetic changes that are predictive of tumor response to neoadjuvant therapy in 
patients with breast cancer.  

3. To identify gene expression signatures that predict the response to neoadjuvant chemotherapy and 
that will identify therapeutic options for resistant patients. 

4. To develop combined models that incorporate each of the parameters developed in Aim 1-3 to 
predict response to neoadjuvant chemotherapy.  

Background 
Despite significant advances in our understanding of the cell biology and molecular genetics of breast 
cancer, predicting response to systemic chemotherapy in breast cancer patients remains a challenge. The 
molecular determinants of poor response to chemotherapy have largely been limited to steroid receptors. 
The estrogen and progesterone receptor status of breast tumors has been used to guide both the 
administration of and predict the response to endocrine therapies (1).  More recently, overexpression of 
the Her-2/neu receptor has been used as a predictor of response to treatment and a target of the 
monoclonal antibody to this receptor (HerceptinTM) (2, 3).  However, predicting response to 
chemotherapeutic agents has proven to be a greater challenge.  Among the molecular markers 
investigated as predictors of response to chemotherapy, Her-2/neu may play a role in predicting response 
to anthracycline-based chemotherapy, although this has not been borne out consistently across studies (4-
6).  Similarly, data regarding the role of p53 in predicting response to anthracyclines suggests a 
correlation but remains limited and inconsistent (5, 7, 8).  Multiple additional molecular markers, 
including bcl-2, cathepsin-D, PCNA, Ki-67, cyclin D1, and p27, have also been investigated as predictors 
of response to systemic chemotherapy (9, 10).  However, the data on the utility of these markers remains 
limited and largely inconclusive (9, 10) and overall, there is currently no validated approach for selecting 
systemic chemotherapy based on molecular profiling. These data highlight the need for more sensitive 
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and specific predictors of response to chemotherapy.  Such factors would more precisely inform patients 
and physicians about expected outcomes and allow for individual tailoring of systemic treatment. 
A number of biological factors have been studied over the past two decades in an attempt to further refine 
risk categories of breast cancer with the hope that some of these markers may also function as predictors 
of poor response to chemotherapy.  Our efforts to find important biological markers in breast cancer have 
focused on the G1/S checkpoint and how deregulation of this critical phase of the cell cycle affects the 
metastatic potential of breast cancer (11-15).  We have specifically been interested in cyclin E because of 
its importance in the regulation of G1 to S transition in normal dividing cells (16, 17).  In normal dividing 
cells, the expression of cyclin E regulates the G1 to S transition (16, 17). Functional knockout of cyclin E 
by injection of anti-cyclin E antibodies into normal fibroblast cells causes cell arrest in the G1 phase (18). 
Conversely, the overexpression of cyclin E protein causes acceleration through G1 along with a decreased 
cell size (18, 19). Due to the crucial role that normal expression and activity of cyclin E plays in cell 
proliferation, any defects in its expression could have a critical effect in oncogenesis.  
The cyclin E gene is amplified in some breast cancer cell lines (13, 20) and we have shown that this 
amplification can result in as much as a 64-fold overexpression of cyclin E mRNA that is constitutively 
expressed across all phases of the cell cycle (15, 21).  Examination of the oncogenic potential of cyclin E 
in transgenic mice under the control of the bovine ß-lactoglobulin promoter, also revealed that lactating 
mammary glands of the transgenic mice overexpressing cyclin E, contained hyperplasia and over 10% 
also developed mammary carcinomas (22).  Lastly, constitutive overexpression of cyclin E (but not cyclin 
D1 or A) in both immortalized rat embryo fibroblasts and human breast epithelial cells results in 
chromosome instability (23).  Collectively these data provide strong support for the role of cyclin E in 
breast cancer tumorigenesis. 
Keyomarsi, et al. discovered that some breast cancer cell lines and human breast cancers can express up 
to 5 lower molecular weight (LMW) isoforms of cyclin E (ranging in size from 34 to 49 kDa), in addition 
to overexpression of the 50 kDa full-length cyclin E protein (13, 14, 24, 25).  These LMW forms are 
unique to tumor cells.  These LMW isoforms are active and the expression of these isoforms correlates 
with the stage and prognosis of breast cancer (14, 25-27).  To test the clinical importance of LMW forms 
of cyclin E in breast cancer prognosis, Keyomarsi and colleagues measured the expression levels of cyclin 
E in a cohort of 395 women with primary tumors, and correlated cyclin E expression with other 
established prognostic factors and clinical outcome.  They found cyclin E levels to be the most powerful 
independent predictor for survival in stage I-III breast cancer.  At the M. D. Anderson Cancer Center, we 
have initiated a large, prospective validation study to examine the prognostic value of cyclin E LMW 
forms in newly diagnosed patients with Stage I and II breast cancer. As part of this ongoing validation 
study, we have collected 474 normal and tumor samples from breast cancer patients and will correlate this 
with their clinical outcome  

Aim 1: Low molecular weight forms of cyclin E predict poor response to chemotherapy 

Rationale and Significance  
Interest in cyclin E as a potential predictor of response to systemic therapy originates from the associated 
cell cycle alterations of cyclin E, including: decreased length of the G1 phase, more rapid transition of G1 
to S phase, increased cyclin E kinase activity and increased genomic instability.  Additionally, cyclin E 
LMW forms are constitutively expressed throughout the cell cycle in tumors that harbor these LMW 
forms (15).  The kinase associated with these LMW forms in tumor cells is also constitutively active 
throughout the tumor cell cycle and potentially affects not only the G1 checkpoint but also those at S, G2 
and M phases of the cell cycle (15). These observations suggest that chemotherapeutic agents that are cell 
cycle specific, such as 5-fluorouracil, active in S phase, and paclitaxel (taxol), active in M phase, may be 
ineffective in tumor cells overexpressing the LMW forms of cyclin E.  These areas of overlap in the cell 
cycle between cyclin E deregulation and chemotherapeutic effects on the cell cycle raise the possibility 
that modulation of cyclin E may be a relevant target in predicting response to systemic therapy in breast 
cancer patients.  
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This proposal is innovative on several levels.  The initial goal of this study to stringently identify the 
LMW forms of cyclin E as predictors of response to chemotherapy in a prospective study.  Based on our 
earlier work, we believe that cyclin E will be a powerful independent predictive indicator for response to 
chemotherapy. Our proposed studies will test this hypothesis. Secondly, we will provide proof of concept 
for the molecular mechanism by which cyclin E may mediate its predictive value to chemotherapy. The 
additional novelty of this aim is that we will translate our findings from cell lines to tumor tissue, by 
targeting specific molecules (i.e. the LMW forms of cyclin E, p21 and p27) and deciphering their 
molecular mode of action using IN VIVO material. 

Preliminary Data 
Cyclin E is a powerful prognostic marker for breast cancer 
Keyomarsi et al. recently demonstrated the strong prognostic value of cyclin E in breast cancer patients 
(28).  Importantly, in this study they found that cyclin E is the strongest predictor of poor outcome as 
compared with all other clinical and pathological biomarkers. Their data suggested that the biological 
effects of cyclin E deregulation result predominantly from the LMW forms of cyclin E. 
LMW forms of cyclin E are resistant to p21 and p27 
Keyomarsi and colleagues have begun to investigate the biological mechanism that underlies the clinical 
phenotype seen with overexpression of cyclin E. To this end, they have evaluated the effects of 
overexpression of the LMW forms of cyclin E on the growth inhibitory potential of p21, p27 and anti-
estrogens.  p21 and p27, also known as cyclin-dependent kinase inhibitors (CKIs) bind to cyclin E/CDK2 
complexes rendering them inactive. To address this question, they developed an in vitro model system 
examining the biological and biochemical role of overexpression of the LMW forms of cyclin E in a 
breast cancer cell line (MCF-7) that does not express these forms endogenously. To assess the sensitivity 
of LMW isoforms of cyclin E to CKI inhibition, they stably transfected MCF-7 cells with constructs 
coding for the full-length (EL1) and two LMW forms (T1 and T2) representing elastase-cleaved variants 
of cyclin E (29). Clones with equal levels of cyclin E overexpression (5-fold greater than the endogenous 
expression) were selected for comparison. Cyclin E overexpression led to an induction of p53 and 
upregulation of p21, which partially abrogated cyclin E and Cdk2 kinase activity of the full-length form 
of cyclin E. Despite having the same levels of protein overexpression as the full-length form, the LMW 
forms of cyclin E had a 2-fold greater associated kinase activity. This was not due to a defect in p21 or 
p27 binding, as was shown by immunoprecipitation followed by western blot. To further address this 
question, they examined the kinase activity associated with p21 and p27 as well as the immune complexes 
associated with each CKI.  For this analysis, the CKIs were immunoprecipitated with polyclonal 
antibodies to p21 or p27 and then subjected to both kinase assays and western blot analysis.  The results 
revealed that both p21- and p27-associated kinase activities were significantly greater in the T1 and T2 
clones as compared with the EL1 clones. While the levels of p21 were induced in T1 and T2 clones, the 
levels of p27 remained unchanged in these clones as compared to EL1 clones or controls, suggesting that 
the increased kinase activity associated with the CKIs was not due purely to increased levels of these 
inhibitors in T1 and T2 clones. These results reveal that the LMW forms of cyclin E are resistant to p21 
and p27 inhibition while EL1 remains sensitive, suggesting that p21 and p27 could be assembly factors 
for T1 and T2 forms of cyclin E, similar to their role in this capacity when complexed with CDK4 (30, 
31).  These results also suggest that under conditions where cyclin E LMW forms are expressed, 
induction of p21 and/or p27 by cytotoxic agents, may not lead to the inhibition of cyclin E activity. 
Presence of LMW forms of cyclin E in tumors from breast cancer patients correlates with lack of 
response to antiestrogen therapy.   
Keyomarsi and colleagues demonstrated in vitro that tumors breast cancer cells expressing the LMW 
forms were resistant to anti-estrogen therapy.  To determine the clinical relevance of their in vitro 
findings with ICI182,780 therapy in MCF-7 T1 and T2 clones, they sought to determine whether the 
overexpression of the LMW forms of cyclin E in tumors of breast cancer patients correlates with 
resistance to anti-estrogens.  For this purpose they investigated the impact of anti-estrogens among 150 
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Stage I-III ER+ patients whose tumors had high levels of cyclin E. They found no difference in disease-
specific survival among patients receiving anti-estrogen treatment compared to those receiving no anti-
estrogens, suggesting that patients with high cyclin E overexpressing tumors may be resistant to the 
effects of anti-estrogen therapy.  Taken together, the in vitro and clinical data provide strong support for 
cyclin E as a molecular predictor of response to medical therapy. 
Hypotheses 
The LMW forms of cyclin E have unique properties that allow for constitutive activity throughout the cell 
cycle.  These altered biological properties appear to be clinically relevant, affecting prognosis of breast 
cancer patients as well as mediating resistance to anti-estrogen therapy.  We hypothesize that these cell 
cycle changes resulting from cyclin E deregulation, similarly affect the efficacy of cell cycle dependent 
chemotherapeutic agents.  We propose therefore that the LMW forms of cyclin E may be used as 
molecular predictors of response in breast cancer patients receiving systemic therapy. 
Objectives  
Aim 1.1: Patients treated on ACOSOG Z1041 will be the population of interest.  We will initiate a 
prospective study aimed at correlating the expression of cyclin E full length and LMW in breast cancer 
patients at diagnosis (pre-treatment) to clinical response to neoadjuvant chemotherapy.  The following 
steps will be taken for this aim: 
a) Initial staging and enrollment:  Initial staging will be performed by mammography and ultrasound and 
patients will be enrolled into the study who are diagnosed with Stage I-III breast cancer.  
b) Pre-treatment analysis of cyclin E in core biopsies.  Core biopsies are performed at diagnostic imaging 
with either stereotactic or ultrasound guidance if non-palpable or by direct biopsy if the lesion is palpable. 
The tissue material required for this study will be taken from the same core used for initial histological 
diagnosis and determination of steroid receptor status. 
c) Treatment:  All patients enrolled on the study will receive the same chemotherapy regimen, which is 5-
fluorouracil, Epirubicin, Cytoxan (i.e. FEC) for 4 cycles and weekly paclitaxel for 12 weeks.  Patients 
will be randomized to receive trastuzumab or not at registration.  
d) Clinical response will be assessed after FEC and again after paclitaxel treatment and scored according 
to the Response Evaluation Criteria in Solid Tumors (RECIST).  Metallic clips are placed at the time of 
diagnosis to facilitate localization of the tumor for surgical therapy in patients whose tumors demonstrate 
a good response.  The response criteria is either complete response (CR), disappearance of all target 
lesions, partial response (PR) at least a 30% decrease in the longest diameter of the lesion, progressive 
disease (PD) at least a 20% increase in the longest diameter of the disease, or stable disease (SD) which is 
neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify for PD.  
e) Post-treatment cyclin E analysis.  Tumor tissue will be obtained at surgery to re-evaluate cyclin E 
expression.  There are several possible outcomes from the cyclin E pre and post treatment analysis.  (i) If 
cyclin E levels are high at pre-treatment and remain high post-treatment with a PD or SD of clinical 
response, it will suggest that cyclin E is a predictor of poor response to chemotherapy.  (ii) If cyclin E is 
low at pre and post chemo and is correlated with a CR, it would suggest that low levels of cyclin E 
expression predict a good response to chemotherapy.  Of course intermediate results are also possible and 
will be analyzed to determine the role of cyclin E as a predictor of poor or good response to therapy. 
Another scenario that may present is one where the tumors are cyclin E positive pretreatment and cyclin E 
negative post treatment.  If these patients have a partial response to therapy, this could suggest that the 
treatment has effectively targeted the cyclin E overexpression and only the non-cyclin overexpressing 
clones remain. 
Aim 1.2: The rationale for examining the expression of p21 and p27 is to provide a molecular 
mechanism and proof of concept for the role of cyclin E as a predictor of response to therapy.  
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In preliminary data, Keyomarsi and colleagues have shown that when cyclin E LMW forms are 
overexpressed, they become resistant to the growth inhibitory potential of p21 and p27. A number of 
agents currently used in the clinic for the treatment of breast cancer, result in the induction of p21. For 
example paclitaxel, results in the upregulation of p21 in MDA-MB-435 and MCF-7 cell lines (32) (33). 
Additionally, treatment of a number of breast cancer cell lines and primary cultures from 20 different 
invasive ductal carcinomas of the breast treated with adriamycin resulted in a significant accumulation of 
p21(34).  Induction of p21, and similarly p27 in response to chemotherapy could lead to a good response 
to chemotherapy, unless the tumor is overexpressing high levels of LMW forms of cyclin E, resulting in 
potential lack of response to chemotherapy.  To test this hypothesis in our prospective study, we will 
examine the expression of p21 and p27 in core biopsy samples, before treatment and in surgical specimen 
obtained after chemotherapy.  Expression of p21 and p27 will be correlated with cyclin E to determine if 
overexpression of cyclin LMW forms has the potential to negate the growth inhibitory activity of p21 and 
p27.  There are several permutations of expression of cyclin E, p21, and p27 (low or high, pre or post 
chemotherapy) possible that could provide in vivo mechanistic data for either lack of response or good 
response to different levels of cyclin E expression. For example, LMW forms of cyclin E could be 
overexpressed before and after chemotherapy, while p21/p27 expression is low before chemotherapy but 
increases in response to chemotherapy.  If the patients with such expression patterns of cyclin E, p21 and 
p27 do not respond to chemotherapy, it suggests that the high levels of LMW forms of cyclin E can 
render the tumor cells resistant to p21 and p27.  Alternatively, if there was a good response to 
chemotherapy, then it would suggest that in vivo, overexpression of p21/p27 in response to chemotherapy 
could negate the growth promoting activity of cyclin E.  For these analyses, we will obtain 2 additional 
sections from the diagnostic tissue blocks of core biopsy as well as surgical material.  We have 
successfully used the commercially available antibodies to p21 and p27 in IHC using breast tissue 
material and will use the same technique for this aim. 

Statistical Analysis  
Analysis will correlate cyclin E, p21 and p27 with response to therapy.  Response will be calculated 
according to the RECIST criteria and will be calculated as a function of clinical and pathological CR.  It 
should be noted that it is difficult to compare pre-treatment clinical tumor size with post-treatment 
pathological size.  Therefore, we cannot compare pre-treatment cyclin E, p21 and p27 with pathological 
PR, PD, and SD.  However we can compare these molecular markers to pathological CR.  

Aim 2. Epigenetic changes predictive of tumor response to neoadjuvant therapy in patients with 
breast cancer 

Methylation, the only postsynthetic modification of DNA that occurs in mammalian cells, is a process 
that contributes to the regulation of gene expression, embryogenesis, cellular differentiation, normal 
cellular aging, and carcinogenesis.  [39, 40]  Neoplastic cells demonstrate widespread genomic 
hypomethylation as well as specific regional areas of hypermethylation.  DNA hypermethylation of 
normally unmethylated CpG regions, which encode promoter regions of tumor suppressor genes, results 
in transcriptional inactivation.  This transcriptional silencing of hypermethylated genes depends on 
synergy between the methylation of CpG islands and the activity of histone deacetylase (HDAC), with 
methylation being the more dominant factor.  [41] 
This mechanism of gene silencing has been associated with neoplastic transformation in several human 
cancers, including colorectal, breast, ovarian, esophageal, gastrointestinal, hepatic, prostate, renal, and 
lung cancers.  [42, 43]  Nearly 50% of the genes that cause familial forms of cancer when mutated in the 
germ line are known to undergo methylation-associated silencing in the sporadic forms of these tumors.  
[44, 45]   Promoter hypermethylation changes have now been demonstrated in 12 genes from 15 different 
tumor types, resulting in the disruption of normal cell cycle regulation (p16INK4a, p15INK4b), DNA repair 
(BRCA1, hMLH1, MGMT), cellular adhesion and metastatic potential (CDH1, TIMP3, and DAPK), p53 
network (p14ARF, p73), metabolism (GSTP1), and APC. In each tumor type, epigenetic lesions were 
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demonstrated in the absence of genetic lesions, and in some cases occurred early in the tumorigenic 
pathway in precursor lesions (endometrial hyperplasia, colon polyposis, and ulcerative colitis). [46] 

Rationale and Significance 
DNA hypermethylation may serve as the second of two molecular “hits” in the development of 
carcinoma.  For example, loss of heterozygosity of p16 in Barrett’s esophagus and esophageal carcinoma 
has been attributed to a combination of a genetic event and an epigenetic event, resulting in complete 
inactivation of p16.  [47]  Aberrant methylation of the APC promoter has been demonstrated early in 
colorectal carcinogenesis, with hypermethylation of APC occurring in 18% of adenomas (N=48) and 18% 
of primary sporadic colorectal carcinomas (N=108), as well as in other gastrointestinal tumors, but not in 
tumors from FAP (familial adenomatous poliposis) patients with germ-line APC mutations.  [44] 
There is growing evidence that individual methylation profiles of various cancers may have diagnostic, 
prognostic, and even therapeutic implications, such as the use of hypomethylating agents (such as 5-Aza 
C), to potentially reverse these epigenetic changes.  [44, 48-51]  Also, molecular marker systems based on 
methylation profiling may represent one approach to population-based screening for particularly common 
forms of human cancers, such as breast cancer.  [52] Methylation patterns of specific genes may be able 
to identify molecularly distinct tumors with histologically indistinguishable features.  As a result, tumor 
methylation status may be useful for stratifying patients, with the highest risk for disease progression, to 
different systemic treatments. 
The initial goal of this study is to stringently identify the DNA methylation patterns predictive of 
response to chemotherapy in a prospective study.  We think that all of the preliminary data being brought 
to bear on this specific aim gives real hope that the studies will create a clinically promising molecular 
approach for predicting disease response to systemic therapy. Promoter region methylation of individual 
genes in our profile has either already been associated with a worse prognosis or more advanced disease 
state or would be expected to be associated with worse prognosis based on the tumor or invasion 
suppressive properties of these genes. To take this one step further, we will examine the predictive power 
of these profiles in the context of neoadjuvant systemic therapy. We will also be bringing new 
hypermethylated genes to our panels that may add great value. 

Preliminary Data 
Germline mutations in BRCA1 are estimated to be responsible for approximately 50% of hereditary cases 
of breast cancer.  However, the vast majority of breast carcinomas are nonhereditary (90-95% of cases), 
in which BRCA1 does not demonstrate genetic mutation.  Loss of heterozygosity (LOH) has been 
observed at the BRCA1 locus in about 50% of sporadic breast cancers, and BRCA1 hypermethylation has 
been observed in 20% of breast tumors with LOH, versus 5% of tumors without LOH.  Specific 
pathologic subgroups, namely the mucinous and medullary breast tumors, demonstrated hypermethylation 
of BRCA1 more frequently (55% and 67%, respectively).  Aberrant BRCA1 methylation is more 
common in younger patients (less than or equal to 45 years of age) and larger tumor size (greater than 2 
cm). [46] 
Unstable hypermethylation has also been associated with E-cadherin (E-cad) loss of expression in breast 
tumors.  Promoter E-cad CpG island methylation has been observed early in breast cancer patients, prior 
to tumor cell invasion.  Analysis of breast tumor tissue from different stages of malignant progression 
demonstrates a heterogenous methylation pattern, hypothesized to facilitate metastasis. [53]  
Hypermethylation of CpG islands in the promoter region of p53, in the absence of p53 deletion or 
mutation, also has been observed in breast cancer, leading to p53 inactivation and loss of tumor 
suppressor function.  [54] 

Hypotheses 
Methylation-specific PCR may be used as molecular predictors of response and survival in breast cancer 
patients receiving systemic therapy with 5-fluorouracil, Epirubicin, Cytoxan (i.e. FEC) for 4 cycles and 
weekly paclitaxel for 12 weeks, with or without trastuzumab. 



ACOSOG  Protocol Z1041 
 

Z1041 A7  - 69 - 

 
Objectives 

 Evaluate aberrant methylation patterns in primary tumor specimens acquired at the time 
of initial biopsy, prior to treatment, 

 Compare methylation patterns to tumor specimens from the same patients, taken 
following systemic treatment at the time of surgical resection, 

 Attempt to define subgroups of patients at greater risk for recurrent or metastatic disease 
who may benefit from more aggressive adjuvant therapeutic regimens,  

 Develop prognostic indicators for disease-specific and overall survival,  

 Develop prognostic indicators for disease response to neoadjuvant systemic therapy, and 

 Define new potential molecular targets for therapy. 
 

Patients treated on ACOSOG Z1041 will be the population of interest.  We will initiate a prospective 
study aimed at correlating the DNA methylation patterns in breast cancer patients at diagnosis (pre-
treatment) to clinical response to neoadjuvant chemotherapy.  The following steps will be taken for this 
aim: 
a) Initial staging and enrollment:  Initial staging will be performed by mammography and ultrasound and 
patients will be enrolled into the studies that are diagnosed with Stage I-III breast cancer.  
b) Pre-treatment analysis of core biopsies using DNA methylation:  Core biopsies are performed at 
diagnostic imaging with either stereotactic or ultrasound guidance if non-palpable or by direct biopsy if 
the lesion is palpable. The tissue material required for this study will be taken from the same core used for 
initial histological diagnosis and determination of steroid receptor status. 
c) Treatment:  All patients enrolled on the study will receive the same chemotherapy regimen, which is 5-
fluorouracil, Epirubicin, Cytoxan (i.e. FEC) for 4 cycles and weekly paclitaxel for 12 weeks.  Patients 
will be randomized to receive trastuzumab or not at registration. 
d) Clinical response: Response will be assessed after FEC and again after paclitaxel treatment and scored 
according to the Response Evaluation Criteria in Solid Tumors (RECIST).  Metallic clips are placed at the 
time of diagnosis to facilitate localization of the tumor for surgical therapy in patients whose tumors 
demonstrate a good response.   
e) Post-treatment DNA methylation analysis:  Tumor tissue will be obtained at surgery to re-evaluate 
tumor methylation patterns.  

Methods 
A timely way to test our hypotheses is to ask whether the concordance of hypermethylation for certain 
critical genes (BRCA1, E-cad, p16, GST , RAR , AP2 , and SFRP1) can predict which patients in 
ACOSOG Z1041 demonstrate tumor response to systemic therapy administered prior to surgery. 
Differences in aberrant DNA methylation of primary tumor specimens between pre- and post-systemic 
therapy will be measured using multiplex, nested methylation-specific PCR (MSP).  Paraffin-embedded 
core biopsy specimens, and surgical specimens obtained at the time of definitive resection, will be 
compared for each patient. DNA will be extracted from the tumor, examined to create a methylation 
profile of each tumor, and the molecular results (molecular status of each gene and of number of genes 
hypermethylated) correlated to tumor response, overall survival, and disease-free survival.  
Specimens will be analyzed using a MSP assay, as previously described. [55] After DNA extraction from 
paraffin-embedded tissue, initial modification of DNA will be performed using sodium bisulfite, which 
converts all unmethylated, but not methylated, cytosines to uracil.  Following this, the DNA will be 
digested and amplified with CpG-rich primers specific for methylated DNA in CpG islands.  The 
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resulting fragments will be displayed on gels and gel-spot patterns will be compared between cell types.  
[45, 55, 56]   
As compared to other methods of identifying hypermethylated DNA regions, MSP requires small 
quantities of DNA, is sensitive to 0.1% methylated alleles of a given CpG island locus, and can be 
performed on DNA extracted from paraffin-embedded samples.  Also, MSP eliminates the false positive 
results inherent to previous PCR-based approaches, which relied on differential restriction enzyme 
cleavage to distinguish methylated from unmethylated DNA.  MSP has been proven to be a simple, 
sensitive, and specific method of determining aberrant CpG island methylation of tumor suppressor 
genes. [55] Additional advantages to MSP analysis include the quantitative identification of a positive 
signal against a background of normal DNA.  MSP is markedly more sensitive than Southern blot 
analysis, because it can detect lower numbers of methylated alleles, and requires only small samples of 
DNA for analysis.  MSP is simpler than genomic sequencing, takes less time, and is less expensive, and 
does not require radioactive agents.  MSP is also more suited for quantitatively analyzing large numbers 
of samples. [40, 55]   
MSP with a muliplex nested approach will be used.  We will initially examine our current panel (BRCA1, 
E-cad, p16, GST , RAR , AP2 , and SFRP1) and several additional genes for methylation changes in 
tumors and a potential for this alteration to be of prognostic importance.    These genes have been chosen 
based upon known frequencies of methylation in breast cancer and the biologic importance of the 
pathways affected.  For the analysis of primary tumor prognostic markers, we will prioritize those genes 
that have the most biologically important role in cancer biology, such as the potential role of E-cadherin 
in invasion and metastasis. 
Bisulfite treatment will follow previously described methods. [55] DNA (up to 1 microgram) will be 
extracted from paraffin block tissue slides, and denatured with NaOH (final concentration 0.2N) for 10 
minutes at 37o C. 3M sodium bisulfite (ph 5.0) and hydroquinone are added and DNA incubated at 50o C 
for 16 hrs. The solution is desalted using Wizard DNA cleanup columns (Promega) and bisufite 
conversion completed in final concentration of NaOH of 0.3N.  Modified DNA is ethanol precipitated and 
stored at -20o C until use. 
DNA methylation patterns in the CpG island of each gene will be determined by chemical modification of 
unmethylated, but not the methylated, cytosines to uracil, and subsequent PCR using primers specific for 
either methylated or the modified unmethylated DNA. [55] Up to 1 μg of DNA is denatured by NaOH 
and modified by sodium bisulfite. DNA is then purified using Wizard DNA purification resin (Promega), 
again treated with NaOH, precipitated with ethanol, and re-suspended in water. Primer sequences specific 
for the unmethylated reaction and for the methylated reaction have been published for most of the genes 
studied. Previously described cancer cell lines or placental DNA treated in vitro with Sss I 
methyltransferase (New England Biolabs) is used as positive control for methylated alleles, and DNA 
from normal lymphocytes was used as a control for unmethylated. Controls without DNA are performed 
for each set of PCR. Ten μl of each PCR reaction was directly loaded onto non-denaturing 6% 
polyacrylamide gels, stained with ethidium bromide, and visualized under UV illumination. Alternatively, 
we will use Spreadex high throughput pre-cast gels (Elchrom Scientific).  The presence of visible 
amplification in the methylated reaction will be scored as positive, while amplification in the 
unmethylated without visible amplification in the methylated reaction will be negative. Failure to amplify 
with either PCR reaction will signify inadequate DNA and will be scored as non-informative. Our 
experience with other paraffin-embedded samples has shown this to be the case in <5% of samples. 

Statistical Analysis  
Analysis will correlate DNA methylation patterns with response to therapy.  Response will be calculated 
according to the RECIST criteria and will be calculated as a function of clinical and pathological CR.  
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Aim 3.  Gene expression signatures that predict response to neoadjuvant chemotherapy and that 
will identify therapeutic options for resistant patients. 

The development of biomarkers as predictive and prognostic tools is central to oncology.  Traditionally, 
biomarker development has relied on the use of simple assays for single proteins, generally 
immunohistochemical stains.  One view of the use of DNA microarray analysis in cancer prognosis is for 
biomarker discovery – a high throughput approach to the identification of genes that can then be the 
source for a new antibody-based assay.  A contrasting view is to embrace the complexity of the 
microarray data – to use the complex patterns as the biomarker.  The case for this point of view can best 
be made by recognizing the initial premise that cancer is a heterogeneous disease and a single predictor, 
clinical or genomic, cannot dissect the heterogeneity. It is in this context that the gene expression profiles 
have the advantage over single gene assays – the use of multiple genes affords not only a means to sample 
multiple aspects of the cancer heterogeneity but also provides a buffer against experimental or artifactual 
variation.   
The value and power of DNA microarray technology to generate gene expression profiles with significant 
prognostic and predictive value is now clear. Numerous studies have demonstrated the potential for the 
application of gene expression profiles to improving prognostic accuracy and therefore treatment efficacy 
for patients with cancer. Whereas traditional histopathology and single molecular markers provide limited 
subclassification of tumors and prognosis, molecular profiling strategies using DNA microarray data has 
been shown to identify more specific tumor subgroups and patient populations within a particular 
malignant disease process (35, 36).  Importantly, the gene expression data also has the capacity to dissect 
the heterogeneity inherent in otherwise similar tumor samples, identifying patterns that can define the 
unique characteristics of individual tumors and predict individual patient outcomes (37-41).   

The objective of Aim 3 will be to use biopsy material obtained prior to the therapy to generate DNA 
microarray data that can be used to develop expression signatures that predict response to chemotherapy. 
This will rely on past experience and methodologies developed at Duke to identify signatures predicting 
various clinical endpoints, including disease recurrence as described below. In principle, the success of a 
neoadjuvant treatment protocol is a clinical outcome no different from a measure of complete 
pathological response or disease recurrence and thus is amenable to the application of these same 
methodologies. Indeed, various studies have now highlighted the capacity of gene expression profiles to 
accurately predict response to therapy. 

Previous work of ACOSOG investigators, including J. Nevins and J. Olson, has demonstrated the 
capacity of expression based models to predict disease recurrence and shown that they have proven to be 
dominant over traditional clinical prognostics. In these analyses, we use statistical models that 
incorporate, evaluate and weigh multiple gene expression patterns, and this generally improves 
predictions of recurrence for individual patients. Prediction accuracy assessment includes honestly 
representing and interpreting uncertainties in prediction, a key emphasis in our modeling. One core 
methodology uses statistical prediction tree models with multiple metagene “signatures” from clustered 
expression data as candidate predictors. An example of how tree-like methods successively resolve 
heterogeneity in recurrence times appears in Figure 1; the “low Mg440” group  splits further on Mg408, 
while the “high Mg440” group splits on Mg109. The value of this refinement is clear in the Kaplan-Meier 
estimates in which the incorporation of additional metagenes markedly changes the survival estimates. 
This combination of multiple metagenes via further categorization of patients into refined risk groups 
underlies our statistical tree models and leads to substantially improved predictions.  

Within-sample assessment of predictive accuracy can be made based on a one-at-a-time cross-validation 
study in which the analysis is repeatedly performed, holding out one tumor sample at each reanalysis and 
predicting the recurrence time distribution for that holdout patient. The tree model framework utilizes 
multiple trees and, in cases of apparent conflict within or between the genomic and clinical predictor sets, 
different trees may suggest different outcomes. It is then important that an overall prediction summary 
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recognizes and represents this via high uncertainty intervals about probability predictions, and that the 
model be open to investigation so that the specifics of such cases can be explored.  
 

  
Similar methods will be employed to develop predictors of response to neoadjuvant chemotherapy. Gene 
expression assays will utilize Affymetrix GeneChip arrays (U133). Probe is generated under standard 
procedures, as detailed by Affymetrix, and then hybridized at 45O C for 16 hours and then washed and 
stained by using the Genechip fluidics.  DNA chips are scanned with the Genechip scanner, and signal 
intensities obtained by the scanning were processed by Genechip Expression Analysis algorithm (version 
3.2) (Affymetrix, Santa Clara, CA). 

Statistical Considerations 
The core methodology that underlies the comprehensive clinico-genomic models for integrating multiple 
forms of data for prediction of outcomes uses statistical prediction tree models, and the gene expression 
data enters into these models in the form of what we term metagenes. Metagenes represent the aggregate 
patterns of variation of subsets of potentially related genes. Our current approach is to cluster genes with 
similar patterns of expression and evaluate a single underlying “signature” of each cluster; this signature, 
that is also termed ‘metagene’, is derived from principal component analysis and serves as a candidate 
predictive factor in statistical models. Each metagene, as well as a variety of clinical risk factors 
associated with an individual patient, are then evaluated in the predictive tree models to create summaries 
of tree predictions for the individual patient.   

Creation of metagenes 

Raw data are the approximately 54,000 signal intensity measures of expression of genes on the 
Affymetrix HU133+2 DNA microarray, with signal intensities based on the Affymetrix V5 software then 
transformed to the log-base 2 scale.  An initial screen reduces the number of genes to remove sequences 
that vary at low levels or minimally.  Specifically, this screen’s out genes whose expression levels across 
all samples varies by less than two-fold, and whose maximum signal intensity value is lower than 9 on a 
log-base 2 scale. 

The set of samples on these genes are clustered using k-means correlated-based clustering. We define a 

Figure 1. Use of multiple expression profiles (metagenes) to 
improve the prediction of survival. The left panel depicts the 
use of three metagene signatures to successively split the breast 
cancer dataset. The effect of these splits on estimation of survival 
is shown by the Kaplan Meier survival curves on the right. The top 
curve is the survival based on the initial split using Mg440. The 
bottom curve reflects the dissection of the initial low risk 
population (blue curve) using a split with Mg109. 
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target of 500 clusters. We extract the dominant singular factor (principal component) from each of the 
clusters. These factors are the metagenes.  

Tree analysis 

A single tree model is a recursive partition of a population into refined subgroups based on conjunctions 
of values of predictor variables.  The model is constructed by defining such partitions of the sample data 
set, and here trees are based on splits of sets of patients according to whether a chosen predictor variable 
lies above or below a threshold.  We consider all predictor variables as candidates for node splits at each 
node of a tree, and a range of pre-specified threshold values is considered for each predictor.  The pre-
specified values are taken to span the range of predictor variables at a fairly coarse level.  In the examples 
in breast cancer, metagene data are normalized to zero mean and unit standard deviation, and the grid of 
thresholds is the quintiles of the empirical distribution across all metagenes, plus the median rounded to 
zero; categorical clinical predictors are considered for thresholding to categories defined by traditional 
clinical categories.   

At any given node it is possible that any of several (predictor, threshold) pairs would yield a split – as 
described below – so the ability to generate multiple trees at a node is key.  With a continuous predictor a 
small change in threshold can lead to a change in the resulting model which reflects the uncertainty in the 
choice of the threshold.  The generation of multiple trees is then key in reflecting this uncertainty.  So, 
copies of the “current” tree are made and the current node is split on the predictor but at a different 
threshold value for each copy.  Multiple trees are generated similarly when the (predictor, threshold) pairs 
involve different predictors as well as different thresholds. 

The reported analyses utilize a formal forward-search specification of trees.  At a given node of a tree, all 
possible (predictor, threshold) pairs are considered and evaluated.  Significant splits are then ranked and 
the top several chosen; how many splits we consider is limited only by computation. Additional 
constraints to numbers of samples within each node can be considered, though the evaluation using a 
Bayes’ factor test generates a conservative strategy that limits both the proliferation of trees and the depth 
of any tree, essentially automatically “pruning” the tree.   

Individual predictions 

The tree defines a single, unique path from the root node to a terminal node (leaf).  Prediction requires the 
evaluation of the posterior (to the training data) predictive distribution for the individual, and can be 
performed at any node of the tree through which the individual passes, including the root and terminal 
nodes.  Thus, not only do we generate a formal predictive distribution at the terminal node, but we also 
generate partial information about how predictions are modified based on the succession of significant 
node splits on the relevant covariates as they are defined “down the tree”. 

The forward selection procedure can generate hundreds and thousands of trees that then need evaluating 
and weighting for follow-on inferences and prediction.  We do this by computing relative likelihood 
values across trees, which can then be normalized (or weighted by prior probabilities and then 
normalized) to produce relative posterior probabilities across the set of candidates. 

Taking the product of such terms across all terminal nodes leads to the unnormalized overall marginal 
likelihood value for the tree.  This value is relative to the overall marginal likelihood values of all of the 
trees generated, which can be normalized to provide relative posterior probabilities for the trees based on 
an assumed uniform (or other) prior.  These probabilities are valuable for both tree assessment and as 
relative weights in calculating average predictions for future observations. 

Given a set of trees with normalized tree probabilities based on the above discussion, consider predicting 
the new case.  Index the trees by k, so that we have trees k = 1, …,K, say, where K may be hundreds.  The 
likelihood values convert to posterior tree probabilities p1,…,pk.  We may choose to ignore very low 
probability trees in the calculation, so simply restricting to pk values above a small threshold and then 
renormalizing (this is of interest for primarily computational reasons since saving many, many unlikely 
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trees has overhead). 

In tree k, the individual with predictor variable x has conditional predictive distribution defined by the 
Pareto result in the unique terminal node where the individual resides; now index that distribution by k, so 
that, for example, the relevant Pareto survival function is Sk(t).  Considering all trees, the overall 
prediction is based on model averaging – theoretically correct and also generally understood to deliver 
more accurate and reliable predictions that will be generated from any one single, selected model (5; 7) – 
in this case, any single tree – especially in cases where multiple trees have appreciable probabilities.  For 
example, the survival function can be computed as the simple mixture. 

Uncertainty assessments about this “estimated” predictor survival function can be evaluated in a number 
of ways.  Perhaps most direct and easily accessible, as well as most appropriate, is to generate point-wise 
uncertainty intervals, such as, say, 90% posterior credible intervals around S(t) at a few selected time 
points t.  This is easily derived from a full posterior sample for the survival function at each time point; 
the value Sk(t) is simply the expected value of the exponential survival function exp(- t) with respect to 
the relevant gamma prior; so a single random draw from the posterior for the survival function is simply 
exp(- t) where the value of  is sampled from this gamma.  Thus, a simulation sample is generated by (a) 
selecting one of the K components at random, according to the weights pk; then (b) drawing the implied  
value and hence the value of the implied exponential survival function; and (c) repeating.  The resulting 
sample can be summarized, in terms of quantiles, for example, to represent uncertainties in predictive 
survival curves of this mixture form. 

Identification of therapeutic options for resistant patients 
The goal of the profiling studies described in Aim 3 is to build a gene expression signature that predicts 
who is likely to respond to the neoadjuvant therapy.  This will be important in future work to guide the 
most effective use of this therapy.  But, at the same time, the work also identifies those patients likely to 
be resistant to this therapy and as such, demands the development of further information that can provide 
other therapeutic opportunities for these patients.  One approach to this question is the use of gene 
expression signatures that predict deregulation of oncogenic signaling pathways, as described in recent 
work of the Nevins laboratory. The challenge is in matching the appropriate drug to the right patient as 
well as the likely need to make use of multiple such drugs. We believe one viable option in the pursuit of 
optimal targeted therapy is to make use of the wealth of pathway-specific therapeutics that have been 
developed over the past two decades. To this goal, we have made use of the same strategies developed to 
identify gene expression profiles for cancer phenotypes to develop gene expression patterns reflecting 
deregulation of oncogenic pathways. For instance, a variety of studies have detailed the role of alterations 
in Ras, Myc, and the retinoblastoma protein in deregulating normal cellular proliferation and contributing 
to the development of oncogenic cells. We have employed recombinant adenoviruses to express Ras, 
Myc, Src, b-catenin, or E2F proteins (the targets of Rb), to then define gene expression signatures of these 
pathways.  The experimental approach has been described in past work of our group (42-44). 

An analysis of samples of quiescent cells versus Ras, Myc, Src, E2F3, or b-catenin expressing cells, 
depicting the relative expression values of genes selected for predicting these pathways, is shown in 
Figure 2.  Each row represents an individual gene, ordered from top to bottom as a function of estimated 
regression coefficients.  The expression values were plotted after standardization across the samples by 
taking the mean expression value of all samples, subtracting from the value of each sample, and then 
dividing by the standard deviation.  Distinctions in the pattern of expression of this group of genes 
between the quiescent cells and the oncogene expressing cells are clearly evident. 
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A critical aspect of these analyses is the ability to validate the classifications, to test if a pattern reflecting 
the oncogenic activity has the ability to actually predict the status of an unknown sample as opposed to 
being merely a chance association. The results of one-at-a-time cross-validation assays for predicting Ras, 
Myc, E2F, Src, and b-catenin phenotypes have demonstrated that these patterns do indeed have the 
capacity to accurately predict the status of a sample. As an independent measure of the ability of the 
oncogenic metagenes to predict the deregulation of these pathways, we have made use of a series of 
tumors derived from mouse models of cancer. These analyses demonstrate that pathway predictions for 
Ras, Myc, and E2F exhibit a good correlation with the molecular basis for the tumor induction. Taken 

together, these analyses provide strong evidence for the ability of the pathway signatures to accurately 
identify pathway deregulation in developing mouse tumors.  
These results, that demonstrate an ability of the pathway profiles to predict tumors arising from 
deregulation of these pathways, provides evidence that this approach can be used as a basis for 
characterization of the genetic events associated with tumor development.  That is, the method can be 
used to identify those genetic pathways that have been deregulated during the development of the tumor 
and to map out the pattern of pathway deregulation associated with tumor development. Importantly, the 
assay of gene expression profiles provides a measure of the consequence of the oncogenic process, 
irrespective of how the pathway might have been altered.  Thus, even if the known oncogene is not 
mutated, but rather another component of the pathway is altered, the gene expression profile will still 
detect the alteration.  
Given the demonstrated capacity of the pathway signatures to predict pathway status in mouse tumors as 
well as breast cancer cell lines, together with the concordance between pathway deregulation and drug 
sensitivity, we have then applied these predictors to a collection of human cancers. Clustering based on 
the oncogenic pathway signatures revealed distinct patterns in which tumors subgroups of tumors were 
identified based on pathway patterns. We made use of Kaplan-Meier survival analyses to determine if 
these clusters identified clinically relevant outcomes.  
These subpopulations of patients exhibited much worse survival than any of the groups of patients 
identified based on the status of any single pathway deregulation. As such, it appears that the ability to 
integrate pathway analysis by identifying patterns of pathway deregulation does provide a mechanism to 
better categorize lung cancer patients.    
Importantly, this analysis demonstrates the ability to identify patterns of pathway deregulation that 
coincide with clinical outcome.  At the same time, the pathway analysis provides an opportunity within 
any selected group of patients to potential match a targeted therapeutic agent with a patient based on the 
status of the relevant pathway. For instance, a group of patients such as that in cluster 1 and 2, exhibiting 
patterns of Src deregulation, might be appropriate for a Src kinase inhibitor. Conversely, patients such as 
those in cluster 3 and 4 would be treated with a drug that targets the Ras pathway (e.g. farnesyl 
transferase inhibitors).  

Figure 2.  Gene expression signatures of deregulated oncogenic pathways. Expression plots for genes selected 
for discriminating the indicated pathway, depicted by color coding with blue representing the lowest level and red the 
highest. Each column in the figure represents individual samples. Each row represents an individual gene, ordered 
from top to bottom according to regression coefficients. 



ACOSOG  Protocol Z1041 
 

Z1041 A7  - 76 - 

Utilization of pathway profiles to guide the use of targeted therapeutics. The development of predictors 
that identify patients likely to be resistant to specific therapies raises the question of what therapy to then 
use for this patient.  In some cases, there will be multiple options that might enable an effective treatment 
plan for the patient but in many cases this will not be the case. We believe our previous experience in the 
analysis of oncogenic pathways through gene expression analysis offers an opportunity to identify new 
therapeutic options for these patients by providing a potential basis for guiding the use of pathway 
specific drugs. While in principle one could generate a predictor of response to each potential therapeutic, 
in reality this would quickly become impractical for the hundreds of targeted therapeutics. Pathway 
predictors can be a more efficient mechanism to achieve the same goal. Importantly, the major value of 
this approach is the capacity to direct combinations of therapies – multiple drugs that target multiple 
pathways – based on information that details the state of activity of the pathways.  
To demonstrate the value of the use of pathway prediction to guide drug use, we mapped the pathway 
deregulation to a series of breast cancer cell lines that are used for screening of potential therapeutic 
drugs. As shown in Figure 3, the probability of pathway activation in a given cell line is predicted from 
the signature developed by expression of the activating oncogene in mammary epithelial cultures.  Red 
color indicates high probability of pathway activation and blue is a low probability.  

In parallel with mapping the pathway status, the cell lines are employed for assays with a variety of drugs 
known to target specific activities within given oncogenic 
pathways.  The goal will be to directly demonstrate that a cell 
line is sensitive to a drug based on the knowledge of the 
pathway deregulation within that cell.  This will then be the 
basis for extrapolation to tumors, predicting which tumor 
might be sensitive to a given drug based on the knowledge of 
pathway deregulation in the tumor.  Drugs employed include 
a variety of available reagents that target each of the pathways 
for which signatures have been developed. Assays include 
both growth inhibition measurements using standard 
colorimetric assays (45, 46), as well as colony forming assays 
in soft agar. An initial result testing sensitivity of the cell lines 
to a farnesyl transferase inhibitor (L-744,832), as well as Src-
inhibitor (SU6656), employing growth inhibition as the assay, 
is depicted in Figure 4. A clear relationship can be seen 
between prediction of pathway deregulation and sensitivity to 
the respective therapeutic. These initial positive results have 
now been further validated in a larger set of 50 cancer cell 
lines to include lung, ovarian, and melanoma tumor types. We 
are currently expanding these studies to include the use of 
combinations of drugs (chemotherapy and targeted agents) to 
determine the extent to which enhanced sensitivity can be 
predicted by pathway analysis. These experiments aim to 

translate our pathway predictions into clinically relevant identification of therapeutic sensitivity as well as 
identifying the most effective combination of therapeutic interventions. 
Given these results, we propose to apply the pathway predictive models for the analysis of the samples 
derived from biopsies in this study.  A particular focus will be on the patients that are resistant to 
neoadjuvant chemotherapy to identify potential opportunities for new therapies based on the pattern of 
pathway deregulation observed.  Importantly, this analysis can be obtained with the same gene expression 
data utilized to develop the models that predict likely response to neoadjuvant chemotherapy. 
 
 

Figure 3. Prediction of pathway 
deregulation in breast cancer cell 
lines. RNA was prepared from each of 
the indicated cell lines and utilized for 
Affymetrix GeneChip analysis. Pathway 
activation was predicted using the 
pathway signatures. Results are plotted 
as the probability of pathway activation 
with highest probability indicate as red 
and lowest as blue.
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Figure 5.  An example tree 
generated using expression profiles 
(metagenes) coupled with clinical 
factors. A high probability tree in 
analysis of recurrence that uses both 
metagene data and clinical data to 
determine successive partitions of the 
patient sample with associated 
predictions. The boxes at each node of 
the tree identify the number of patients 
and the number under each box is the 
corresponding probability estimate of 4 
year disease-free survival.  

Figure 4. Response of breast cancer cell lines to Src and Ras inhibitors. The results of growth inhibition 
assays are plotted as a function of the probability of Src and Ras pathway deregulation in assays of a set of 
breast cancer cell lines. Proliferation was measured using a standard MTS tretrazolium colorimetric method.  

 
 

Aim 4. Combined models incorporating gene expression, 
cyclin E, and DNA methylation data, that are predictive 
of tumor response to neoadjuvant therapy in patients 
with breast cancer 

The development of biomarkers as predictive and 
prognostic tools is central to oncology.  Traditionally, 
biomarker development has relied on the use of simple 
assays for single proteins, generally immunohistochemical 
stains.  One view of the use of DNA microarray analysis in 
cancer prognosis is for biomarker discovery – a high 
throughput approach to the identification of genes that can 
then be the source for a new antibody-based assay.  A 
contrasting view is to embrace the complexity of the 
microarray data – to use the complex patterns as the 
biomarker.  The case for this point of view can best be 
made by recognizing the initial premise that cancer is a 
heterogeneous disease and a single predictor, clinical or 
genomic, cannot dissect the heterogeneity. It is in this 
context that the gene expression profiles have the advantage 
over single gene assays – the use of multiple genes affords 
not only a means to sample multiple aspects of the cancer 
heterogeneity but also provides a buffer against 
experimental or artifactual variation.   

The value and power of DNA microarray technology to 
generate gene expression profiles with significant prognostic and predictive value is clear. Several recent 
studies have demonstrated the potential for the application of gene expression profiles to improving 
prognostic accuracy and therefore treatment efficacy for patients with cancer.  

Rationale and Significance 
In complex diseases such as breast cancer, clinical endpoints reflect the accumulative or aggregate action 
of multiple genomic patterns – representing multiple gene pathways and their interactions. Individual 
prognosis must recognize and evaluate such patterns in combination with clinical factors, especially when 
multiple factors involve conflicting prognostic signals. The proposed approach evaluates and uses 
multiple, related genomic patterns in combination with clinical factors, rather than a single genomic 
pattern to the exclusion of other informative factors.  
The modeling process provides a framework for studies in which various forms of data – genomic, 
proteomic, epigenetic, and clinical – can be combined to make significant contributions to the ultimate 
prediction of outcome.  The generation of predictive models that can evaluate multiple, distinct forms of 
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Figure 6.  Predictions of recurrence probabilities based on 
the clinico-genomic model using metagenes and clinical 
factors. Estimates for 5-year survival probabilities for each 
patient. Each patient is predicted in an out-of-sample cross 
validation based on a model completely regenerated from the 
data of the remaining patients. Each patient is located on the 
horizontal axis at the recurrence or censoring time for that 
patient. Patients indicated in blue are the 5-year recurrence-
free cases and those in red are patients that recurred within 5 
years 

data thus has the added advantage of being able to integrate any form of quantifiable information. As 
technologies evolve to generate data that might better describe the clinical state, technology-independent 
models will provide mechanisms to evaluate such new information. This adaptability is immediately 
relevant in the context of developing extended studies that aim to refine and evolve the understanding of 
multiple forms of data relevant to moving genomic analysis through clinical trials to clinical practice. 
[62].  
It is key that statistical predictive models evaluate all forms of input data, both genomic and clinical. The 
analysis shown in Figure 5 demonstrates the value in the combination of clinical and genomic data where 
stratification of patients based on one metagene is clearly refined by including a metagene in the analysis. 
Key clinical factors are lymph node status, ER status, tumor size, and treatment factors. Figure 5 displays 
one of the most highly significant tree models that play important roles in contributing to the prediction of 
recurrence. The development of branches involving additional metagenes as well as clinical factors, and 
the resulting predictions of recurrence within the population subgroups are defined by each leaf. The 
boxes at nodes of a tree indicate the number of patients together with the model-based estimate of 4-year 
recurrence-free survival probability. These simple point estimates of recurrence probabilities help to 
illustrate the implications of the tree model; as a patient is successively categorized down the tree, these 
node probabilities show the “current” prediction at each node and how those predictions change as 
additional predictor variables are used. Critically, however, this specific tree is just an example to 
illustrate the concept that the overall predictions are based on generating multiple such tree models and 
evaluating their relative likelihood from the data analysis, then combining them via probability-weighted 
averaging for prediction.   
Within-sample assessment of predictive accuracy can be made based on a one-at-a-time cross-validation 
study in which the analysis is repeatedly performed, holding out one tumor sample at each reanalysis and 
predicting the recurrence time distribution for that holdout patient. Importantly, the entire model building 
process, selection of metagenes and clinical factors, and their combination in sets of trees to be weighted 
by the data analysis, must form part of each reanalysis in order to obtain a truly honest predictive 
evaluation. Figure 6 displays summaries of this predictive assessment for 5-year survival probabilities. A 
critical aspect of predictive analysis is that models must properly evaluate uncertainties associated with 
predictions of probabilities of recurrence and other outcomes. Uncertainties arise from multiple sources, 
including the usual sampling variability and the limitations of samples sizes but also when the patient 
characteristics that define predictions show evidence of conflict. The tree model framework utilizes 
multiple trees and, in cases of apparent conflict within or between the genomic and clinical predictor sets, 
different trees may suggest different outcomes. It is then important that an overall prediction summary 
recognizes and represents this via high uncertainty intervals about probability predictions, and that the 
model be open to investigation so that the specifics of such cases can be explored.  

In this study, the clinico-genomic model clearly outperforms either the clinical-only or the genomic-only 
models emphasizing in this example that the combination of multiple forms of data, clinical and genomic, 
represents the most powerful predictor of clinical outcome.  

Statistical Analysis  
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The core methodology that underlies the comprehensive clinico-genomic models for integrating multiple 
forms of data for prediction of outcomes, in this case the clinical response to neoadjuvant therapy, uses 
statistical prediction tree models, and the gene expression data enters into these models in the form of 
what we term metagenes. Metagenes represent the aggregate patterns of variation of subsets of potentially 
related genes. Our current approach is to cluster genes with similar patterns of expression and evaluate a 
single underlying “signature” of each cluster; this signature, that is also termed ‘metagene’, is derived 
from principal component analysis and serves as a candidate predictive factor in statistical models. Each 
metagene, as well as a variety of clinical risk factors associated with an individual patient, are then 
evaluated in the predictive tree models to create summaries of tree predictions for the individual patient.   
Statistical models for predicting clinical response aim to evaluate and summarize the regression 
relationship between multiple, possibly many predictors and the clinical response.  We utilize statistical 
tree models as a framework here.  These models for regression and classification are standard methods 
that have broad application.  The development here uses standard tree model ideas, utilizing a Bayesian 
approach to tree generation, construction, analysis and resulting inference and prediction.  The inclusion 
of additional forms of data, including the cyclin E protein measure and DNA methylation profiles, 
follows logically from the use of combined models of clinical and gene expression data. 

Tree Analysis 
A single tree model is a recursive partition of a population into refined subgroups based on conjunctions 
of values of predictor variables.  The model is constructed by defining such partitions of the sample data 
set, and here trees are based on splits of sets of patients according to whether a chosen predictor variable 
lies above or below a threshold.  We consider all predictor variables as candidates for node splits at each 
node of a tree, and a range of pre-specified threshold values is considered for each predictor.  The pre-
specified values are taken to span the range of predictor variables at a fairly coarse level.  In the examples 
in breast cancer, metagene data are normalized to zero mean and unit standard deviation, and the grid of 
thresholds is the quintiles of the empirical distribution across all metagenes, plus the median rounded to 
zero; categorical clinical predictors are considered for thresholding to categories defined by traditional 
clinical categories.   
At any given node it is possible that any of several (predictor, threshold) pairs would yield a split – as 
described below – so the ability to generate multiple trees at a node is key.  With a continuous predictor a 
small change in threshold can lead to a change in the resulting model which reflects the uncertainty in the 
choice of the threshold.  The generation of multiple trees is then key in reflecting this uncertainty.  So, 
copies of the “current” tree are made and the current node is split on the predictor but at a different 
threshold value for each copy.  Multiple trees are generated similarly when the (predictor, threshold) pairs 
involve different predictors as well as different thresholds. 

The reported analyses utilize a formal forward-search specification of threes.  At a given node of a tree, 
all possible (predictor, threshold) pairs are considered and evaluated.  Paris that define significant splits 
are then ranked and the top several chosen; how many splits we consider is limited only by computation.  
In reported analyses here, we allow up to 10 root node splits and then up to 5 splits of all subsidiary 
nodes, and generate trees up to a maximum of 5 levels (the root node labeled level 1).  Additional 
constraints to numbers of samples within each node can be considered, though the evaluation using a 
Bayes’ factor test generates a conservative strategy that limits both the proliferation of trees and the depth 
of any tree, essentially automatically “pruning” the tree.   

Individual Predictions 
Consider now a future case to be predicted – an individual with predictor variables x.  The tree defines a 
single, unique path from the root node to a terminal node (leaf).  Prediction requires the evaluation of the 
posterior (to the training data) predictive distribution for the individual, and can be performed at any node 
of the tree through which the individual passes, including the root and terminal nodes.  Thus, not only do 
we generate a formal predictive distribution at the terminal node, but we also generate partial information 
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about how predictions are modified based on the succession of significant node splits on the relevant 
covariates as they are defined “down the tree”. 
The forward selection procedure can generate hundreds and thousands of trees that then need evaluating 
and weighting for follow-on inferences and prediction.  We do this by computing relative likelihood 
values across trees, which can then be normalized (or weighted by prior probabilities and then 
normalized) to produce relative posterior probabilities across the set of candidates. Taking the product of 
such terms across all terminal nodes leads to the unnormalized overall marginal likelihood value for the 
tree.  This value is relative to the overall marginal likelihood values of all of the trees generated, which 
can be normalized to provide relative posterior probabilities for the trees based on an assumed uniform (or 
other) prior.  These probabilities are valuable for both tree assessment and as relative weights in 
calculating average predictions for future observations. 
Given a set of trees with normalized tree probabilities based on the above discussion, consider predicting 
the new case.  Index the trees by k, so that we have trees k = 1, …,K, say, where K may be hundreds.  The 
likelihood values convert to posterior tree probabilities p1,…,pk.  We may choose to ignore very low 
probability trees in the calculation, so simply restricting to pk values above a small threshold and then 
renormalizing (this is of interest for primarily computational reasons since saving many, many unlikely 
trees has overhead). 
In tree k, the individual with predictor variable x has conditional predictive distribution defined by the 
Pareto result in the unique terminal node where the individual resides; now index that distribution by k, so 
that, for example, the relevant Pareto survival function is Sk(t).  Considering all trees, the overall 
prediction is based on model averaging – theoretically correct and also generally understood to deliver 
more accurate and reliable predictions that will be generated from any one single, selected model (5; 7) – 
in this case, any single tree – especially in cases where multiple trees have appreciable probabilities.  For 
example, the survival function can be computed as the simple mixture. 
Uncertainty assessments about this “estimated” predictor survival function can be evaluated in a number 
of ways.  Perhaps most direct and easily accessible, as well as most appropriate, is to generate point-wise 
uncertainty intervals, such as, say, 90% posterior credible intervals around S(t) at a few selected time 
points t.  This is easily derived from a full posterior sample for the survival function at each time point; 
the value Sk(t) is simply the expected value of the exponential survival function exp(- t) with respect to 
the relevant gamma prior; so a single random draw from the posterior for the survival function is simply 
exp(- t) where the value of  is sampled from this gamma.  Thus, a simulation sample is generated by (a) 
selecting one of the K components at random, according to the weights pk; then (b) drawing the implied  
value and hence the value of the implied exponential survival function; and (c) repeating.  The resulting 
sample can be summarized, in terms of quantiles, for example, to represent uncertainties in predictive 
survival curves of this mixture form. 
Other Studies 
Samples from Z1041 also may be used for the purposes of the Collaborative Cancer Genome Research 
Project.  The goal of this project is to document all the genetic abnormalities associated with cancer.  To 
facilitate discovery and collaboration, DNA sequences from consenting patients will be anonymously 
released on the world-wide-web.  Since release of any DNA sequence data raises privacy issues, an 
additional consent form has been developed that incorporates language recommended by NHGRI 
(National Human Genome Research Instutute).  All patients may be offered this consent after IRB 
approval of Amendment 5. No additional sample collection is required. If the patient accepts and signs the 
form, the DNA samples will then be entered into the genome research pipeline.  There are no limits on the 
number of genes that will be sequenced because in some cases the entire genome may be sequenced from 
one or more individuals who have agreed to participate. To confirm patient consent, a copy of the 
completed Specimen Banking Consent (SBC) form must be faxed to the Central Specimen Bank at 
Washington University in St. Louis. See the Schedule of Forms. 
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15.0 TISSUE AND BLOOD REQUIREMENTS 

Table 17. Summary of Z1041 Tissue and Blood Collection Requirements 
 

Pre-
treatment 
(For 
patients who 
have 
consented to 
specimen 
submission)  
 

After the 1st 
chemotherapy 
regimen (before 
the 2nd regimen 
begins) 
(For patients who 
have consented to 
specimen 
submission) 

After the 2nd 

chemotherapy 
regimen (before 
surgery) 
(For patients who 
have consented to 
specimen 
submission) 

Following the definitive surgery 

Submission for central review 
(REQUIRED FOR ALL 
PATIENTS)A 

Submission for correlative 
studies 
(For patients who have 
consented to specimen 
submission) 

If no gross 
residual 
tumor 

If gross residual 
tumor 

If no gross 
residual 
tumor 

If gross 
residual tumor 

Core biopsy 
tissue in 
RNAlater 

1 coreB No No No No No No 

Core biopsy 
tissue in 
formalin 

1 coreB  No No No No No No 

Core biopsy 
tissue snap 
frozen in 
OCT 

2 coresB No No No No No No 

Specimens 
from the 
definitive 
surgery 

No No No 

4 unstained 
sections 
from each of 
10-15 blocks 
from breast 
tumor area 
(mounted on 
charged 
slides)C,D 

4 unstained 
sections from 
one 
representative 
block 
containing 
residual breast 
tumor (mounted 
on charged 
slides)E 

Not 
applicable 

Representative 
block(s) of 
residual tumor 
and positive 
node(s)F 

Diagnostic 
H&E slides No No No No No No No 

Blood (2 
tubes) YesG Yes Yes No No No No 

A Submission of surgical specimens for central review is required for all patients. 

B All cores must be from the primary tumor and will be submitted in the same kit.   

C A minimum of 10-15 blocks should be examined.  See Appendix D for suggested procedures for evaluation of specimens. 

D Alternative submission – all of the 10 to 15 blocks collected from tumor area. 

E Alternative submission – representative block containing residual breast tumor 

F Alternative submission – 2 mm core plus 20 unstained sections (mounted on charged slides) from both tumor and positive node. 

G Before or after study entry but before therapy begins. 

PLEASE NOTE: Required specimens for central review and all tissue and blood specimens for correlative studies are to be submitted to 
the ACOSOG Central Specimen Bank. 
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15.1 Processing of Specimens 

All tissue and blood specimens collected for correlative studies are shipped to ACOSOG Central 
Specimen Bank where they will be permanently stored unless a specific request is made to return 
materials for the purpose of individual patient care or if the patient requests that her materials be returned. 
 
Specimen shipping kits will be provided to each institution.  The institution can order these kits in 
advance (no charge) by contacting the ACOSOG-CSB using the contact information below.  Specimens 
may be sent to the ACOSOG Central Specimen Bank on Monday through Friday for next day delivery.  
The Bank cannot receive specimens on Sundays or holidays.  Do not send specimens on Saturday or 
the day before a holiday. 
 
15.2 Required Specimens 

Tissue specimens from the definitive surgery are required for central review for all patients. See Table 17. 
 
15.3 Optional Specimens (for patients who have consented to additional specimen submission) 

15.3.1 Pretreatment Core Biopsy Specimens 

Initial pretreatment core biopsy specimens from the primary tumor must be procured using the ACOSOG 
Specimen Procurement Kit.  For patients who have consented, required tissue samples include: 

 One core in RNAlater 
 Two cores snap frozen in OCT 
 One core in formalin 

The RNAlater specimen and OCT embedded frozen cores will be stored at -70°C until they are used for 
correlative science studies for gene expression, gene copy number determination, and proteomics studies 
as well as other individual markers. 
The formalin fixed core will be processed into a paraffin block and used for immunohistochemistry, 
immunofluorescence, or FISH marker studies.  
 
15.3.2 Postchemotherapy Blocks (from the definitive surgery) 

Postchemotherapy blocks from the definitive surgery will be processed to generate tissue microarrays of 
0.6 to 1 mm cores depending on the residual tumor volume and cell distribution. After tissue microarray 
construction, an additional 20, four micron, unstained sections will be cut and mounted on charged slides 
and stored at 4°C for future correlative studies. 

15.3.3 Blood 

The blood will be processed for Z1041 correlative study and for long term storage for future correlative 
studies. 
 
15.4 Shipping Address for All Specimens 

Attention: Dr. Mark Watson 
ACOSOG Central Specimen Bank 
Room 2316, Kingshighway Bldg. 
Barnes-Jewish Hospital North 
216 S. Kingshighway 
St. Louis, MO 63110 
Phone: 314-454-7615 
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17.0 APPENDICES 
APPENDIX A 

  Determination of Performance Status and Menopausal Status 
 

Performance Status Key 

ECOG or Zubrod 
Scale  Karnofsky 

Score 

0 
Fully active; able to carry on all 
pre-disease performance without 
restriction 

90-100% 

1 Restricted in physically strenuous 
activity but ambulatory 70-80% 

2 
Ambulatory and capable of self-
care; confined to bed or chair more 
than 50% of waking hours 

50-60% 

3 
Capable of only limited self-care; 
confined to bed or chair more than 
50% of waking hours 

30-40% 

4 Completely disabled 10-20% 
 
 
Menopausal status determination 
 
The following criteria will be used to define postmenopausal: 
 

 A prior documented bilateral oophorectomy, or 
 A history of at least 12 months without spontaneous menstrual bleeding, or 
 Age 55 or older with a prior hysterectomy or  
 Age 54 or younger with a prior hysterectomy without oophorectomy (or in whom the status of the 

ovaries is unknown), with a documented FSH level demonstrating confirmatory elevation in the lab’s 
postmenopausal range. 

 
Women failing to meet one of these criteria will be classified as pre-menopausal.  
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APPENDIX B 
  Staging Reference for Breast Cancer 

Selected Elements from the AJCC Cancer Staging Manual, 6th edition, 2002 (Note: Because this is an ongoing 
study, AJCC 6th Edition will continue to be used) 

Primary Tumor (T) 

T0 No evidence of primary tumor 

Tis 
Carcinoma in situ, ductal carcinoma in situ, lobular carcinoma in situ, or Paget’s disease of the nipple with 
no tumor 

T1 Tumor 2 cm or less in greatest dimension 

T1mic Microinvasion 0.1 cm or less in greatest dimension 

T1a Tumor more than 0.1 cm but not more than 0.5 cm in greatest dimension 

T1b Tumor more than 0.5 cm but not more than 1 cm in greatest dimension 

T1c Tumor more than 1 cm but not more than 2 cm in greatest dimension 

T2 Tumor more than 2 cm but not more than 5 cm in greatest dimension 

T3 Tumor more than 5 cm in greatest dimension 

T4 Tumor of any size with direct extension to a) chest wall or b) skin 

T4a Extension to chest wall, not including pectoralis muscle 

T4b 
Edema (including peau d’orange) or ulceration of the skin of the breast, or satellite skin nodules confined 
to the same breast 

T4c Both T4a and T4b 

Regional Lymph Nodes (N) 
N0 No regional lymph node metastasis. 
N1 Metastasis to movable ipsilateral axillary lymph node(s) 

N2 
Metastases ipsilateral axillary lymph nodes fixed or matted, or in clinically apparent* ipsilateral internal 
mammary nodes in the absence of clinically evident axillary lymph node metastasis 

N2a Metastasis in ipsilateral axillary lymph nodes fixed to one another (matted) or to other structures 

N2b 
Metastasis only in clinically apparent* ipsilateral internal mammary nodes and in the absence of clinically 
evident axillary lymph node metastasis 

N3 

Metastasis in ipsilateral infraclavicular lymph node(s) with or without axillary lymph node involvement, 
or in clinically apparent* ipsilateral internal mammary lymph node(s) and in the presence of clinically 
evident axillary lymph node metastasis; or metastasis in ipsilateral supraclavicular lymph node(s) with or 
without axillary or internal mammary lymph node involvement 

N3a Metastasis in ipsilateral infraclavicular lymph node(s) 
N3b Metastasis in ipsilateral internal mammary lymph node(s) and axillary lymph node(s) 
N3c Metastasis in ipsilateral supraclavicular lymph node(s) 
*Clinically apparent is defined as detected by imaging studies (excluding lymphoscintigraphy) or by clinical 
examination or grossly visible pathologically. 

Distant Metastasis (M) 

M0 No distant metastasis 

M1 Distant metastasis 
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Stage Grouping 

Stage T N M 
I T1 N0 M0 
IIA T0 N1 M0 
 T1* N1 M0 
 T2 N0 M0 
IIB T2 N1 M0 
 T3 N0 M0 
IIIA T0 N2 M0 
 T1* N2 M0 
 T2 N2 M0 
 T3 N1 M0 
 T3 N2 M0 
IIIB T4 N0 M0 
 T4 N1 M0 
 T4 N2 M0 
IIIC Any T N3 M0 
IV Any T Any N M1 
 
*T1 includes T1mic 
NOTE: Stage designation may be changed if post-surgical imaging studies reveal the presence of distant 
metastases, provided that the studies are carried out within 4 months of diagnosis in the absence of disease 
progression and provided that the patient has not received neoadjuvant therapy. 
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APPENDIX C 
  Nuclear Medicine Guidelines for Resting MUGA Scan Evaluations 

 
Adapted from the 

Society of Nuclear Medicine Procedure Guideline 
For Gated Equilibrium Radionuclide Ventriculography 

 
(For unedited guidelines, see www.snm.org/policy/new_guidelines_1.html) 

 
I. Purpose 

The purpose of this guideline is to assist nuclear medicine practitioners in recommending, performing, 
interpreting, and reporting the results of gated equilibrium radionuclide ventriculography. 
 
II. Background Information and Definitions 

Gated cardiac blood-pool imaging or multigated acquisition (MUGA) is a procedure in which the patient's 
blood is radio-labeled and ECG-gated cardiac scintigraphy is obtained.  Single or multiple measurements 
of left and/or right ventricular function are made.  Data are collected from several hundred cardiac cycles 
to generate an image set of the beating heart that is presented as a single, composite cardiac cycle.  The 
method can be used to assess (a) regional and global wall motion, (b) cardiac chamber size and 
morphology and (c) ventricular systolic and diastolic function, including left and right ventricular ejection 
fractions. 
   
III. Procedure 

A. Patient Preparation 

 No special preparation is required for a resting MUGA.  A fasting state is generally preferred.  
 It is not necessary to withhold any medications.  The electrodes used for cardiac gating must 
 be placed securely to the skin in order to ensure an optimal ECG signal. 
 

B. Information Pertinent to Performing the Procedure 

 An adequate history and cardiovascular examination should be obtained prior to diagnostic 
 evaluation.  Specific areas to be reviewed include the indication(s) for testing, medications, 
 symptomatology, cardiac risk factors, and prior cardiac procedures (diagnostic or therapeutic).  
 The patient's cardiac rhythm should be noted, as marked heart rate variability may limit the 
 ability to both perform and interpret the MUGA.   
 

C. Precautions 

1. It is mandatory that the OSHA guidelines for safe handling of human blood 
products be followed at all times when techniques labeling autologous red blood 
cells are used. 

2. When an in vitro method is used for radiolabeling autologous red blood cells, a 
fail-safe policy and procedure must be in place and implemented to assure that 
misadministration of labeled cells to the wrong patient is prevented. 
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D. Radiopharmaceuticals 

 For the adult, the usual administered activity is 555–1110 MBq (15–30 mCi) of autologous 
 red blood cells labeled with Tc-99m preferably using in vitro techniques.  The largest 
 absorbed radiation dose to an organ is to the heart (about 0.02 mSv/MBq).  Tc-99m labeled 
 red blood cells distribute within the blood-pool with an estimated volume of distribution of 
 approximately 4–7% of body weight.  The estimated biological half-life is approximately 24–
 30 hr.  Approximately 25% of the administered dose is excreted in the urine in the first 24 hr.  
 A stannous pyrophosphate preparation is typically used in most red cell labeling techniques. 
 

Labeling is least consistent with the in vivo, intermediate with the modified in vivo and most 
consistent with the in vitro method.  The in vitro method is, therefore, preferred.  Tc-99m  radio-
labeled human serum albumin (HSA) is an alternative to radio-labeled red blood cells. 

 
Radiation Dosimetry for Adults 

Radiopharmaceutical 
 

Administered 
Activity 
MBq 
(mCi) 

Organ Receiving the 
Largest Radiation 
Dose+ 

mGy 
(rad) 

Effective  
Dose+ 

mSv 
(rem) 
 

Tc-99m labeled RBCs* 555 – 1110 i.v. 
(15 – 30) 
 

0.023 
Heart 
(0.085) 

0.0085 
(0.031) 

Tc-99m Albumin** 370 – 740 i.v. 
(10 – 20) 
 

0.020 
Heart 
(0.074) 

0.0079 
(0.029) 

+ Per MBq (per mCi) 
*ICRP 53, page 210 
**ICRP 53, page 173 
 

E. Image Acquisition for Rest Study 

1. Instrumentation 

  Acquisition is performed by a gamma camera interfaced to a dedicated computer. 
 Images are acquired with either a low energy all purpose (LEAP) or high resolution 
 parallel hole collimator.  An appropriate ECG gating device should interface with the
 acquisition computer.   The simultaneity of the gating device's R-wave trigger and 
 the patient's QRS complex should be verified prior to initiation of the study.  An 
 appropriate R-R interval beat acceptance window should be selected to account for 
 heart rate variability and ectopy.  Systolic function determinations are less susceptible 
 to heart rate variability than diastolic function measurements. "List" mode acquisition 
 is useful for making a composite cardiac cycle from a heterogenous population of 
 beats. 
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2. Acquisition Parameters 

 A minimum of 16 frames per R-R interval are required for an accurate assessment of 
 ventricular wall motion and assessment of ejection fraction.  Images should be 
 acquired such that the heart occupies approximately 50% of the usable field of view. 
 Typical acquisitions are for a total of 3 – 7 million counts.  Supine imaging is 
 performed in a minimum of three views to visualize all wall segments of the left 
ventricle.  The left anterior oblique acquisition (LAO) is obtained at 45° or at an angle 
which allows the best separation of the right and left ventricles (best septal or best 
separation view).  An anterior acquisition is obtained in a straight (0°) anterior 
 projection or at an angle approximately 45° less than the "best septal" view. The lateral 
acquisition is obtained as a left cross-table lateral or at an angle that is approximately 45° 
greater than the best septal view.  A 70° LAO acquisition may be used instead of a left 
cross-table lateral view.  Left posterior oblique (LPO) or right anterior oblique (RAO) 
acquisitions may be of additional benefit.  A slant hole collimator may be used for 
 angulation in the caudal-cephalic plane to help separate the ventricles from the atria.   

 
F. Processing 

 The cine loop should be reviewed for adequacy of counting statistics, appropriate ECG 
gating,  adequacy of radiopharmaceutical labeling, and positioning of the heart.  A 
subjective visual assessment of left ventricular systolic function should be performed 
prior to calculation of LVEF.  Regions of interest (ROI) should be created, either 
manually by the operator or automatically by the computer, so that all activity from the 
left ventricle is encompassed by  the ROI. The ROI used for background correction 
should be free of activity from the spleen or descending aorta.  Other ventricular systolic 
and diastolic parameters may be generated. Discrepancies between the calculated LVEF 
and qualitative left ventricular systolic function  should be resolved by reprocessing 
when necessary.  Ventricular volumes may be calculated using either count-based or 
geometric methods. Calculation of the stroke volume ratio may be helpful in patients 
suspected of valvular disease.  Spatial and temporal filtering may be used, if desired, to 
enhance visual appearance of the images.  Parametric images (e.g. phase/amplitude 
 images) may be generated. 
 

G. Interpretation Criteria 

1. Cardiac Morphology 

  The morphology, orientation and sizes of the cardiac chambers and great vessels should 
be subjectively evaluated and reported.  The thickness of the pericardial silhouette and the 
ventricular wall may also be subjectively evaluated and reported. When measured, 
absolute ventricular volumes may also be included. 

 
2. Systolic Ventricular Function 

  Global left ventricular function should be assessed qualitatively and compared to the 
 calculated ejection fraction.  Discrepancies should be resolved by reprocessing when 
 necessary.  All left ventricular segments should be assessed for regional function using 
cinematic display of each view.  Abnormalities of contraction should be described using 
the conventional terms of hypokinesia, akinesia and dyskinesia. Systematic reporting may 
be aided by standardized recording forms.  Parametric images such as phase and 
amplitude images may be useful in evaluating regional variations in the timing and 
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magnitude of contraction, identifying valve planes and in the identification of conduction 
abnormalities.  The pattern of left ventricular diastolic function may be qualitatively 
evaluated and supported by quantitative measurements. 

 
  3. Comparison to Previous Studies 
 
  Results should be compared to any previous studies by direct comparison of the 

 cinematic displays of the two studies, whenever possible.  Discrepancies should be 
 resolved by reprocessing when necessary. 

 
H. Reporting 

1. Procedures and Materials 

  Reporting of method of ECG gating (forward only, buffered beat averaging), beat 
 acceptance/rejection and underlying cardiac rhythm.  Report type and dose of 
 radiolabelling (Tc-99m RBCs—in vivo, modified in vivo, in vitro; Tc-99m HSA) and 
 views obtained. 

  
2. Findings 

a. Cardiac Morphology 

 Comments on size of various cardiac chamber, ventricular wall 
 thickness and pericardial silhouette. 

 
b. Systolic Function 

i. Report global left ventricular ejection fraction (LVEF) 
ii. Report regional LV wall motion 

 
I. Quality Control 

 Please refer to the Society of Nuclear Medicine Procedure Guideline for General 
Imaging. 

 
J. Sources of Error 

1. RBC Labeling 

  Certain medications (e.g. heparin) and disease processes (e.g. chronic renal failure) 
 will decrease labeling efficiency and reduce the target-to-background ratio. 

 
2. Patient Positioning 

 The ejection fraction may be inaccurately calculated by inadequate separation of the 
 left ventricle from other cardiac structures. 

 
3. Gating Errors 

  A poor ECG signal, or one in which complexes other than the QRS complex are 
 dominant, may result in spurious gating and data that is not interpretable.  Care should be 
taken to ensure that the QRS complex is the triggering signal. 
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4. Heart Rate Variability 
 

  Significant heart rate variability may compromise the determination of diastolic filling 
indices. 

 
5. Image Statistics 
 

  Inadequate counts/frame may compromise image interpretation as well as decrease the 
 statistical reliability of quantitative measurements. 

 
6. Processing Errors 
 

  Inclusion of non-ventricular activity or exclusion of ventricular activity from 
 ventricular ROIs may cause underestimation or overestimation of the ejection 
 fraction.  Inclusion of structures  such as the spleen or the descending aorta in the 
 background ROI may alter the left ventricular ejection fraction. 
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APPENDIX D 
  Suggested Procedure for Evaluation of Surgical Specimen Following Neoadjuvant Therapy on Z1041 

 
The following procedures used for processing breast specimens following neoadjuvant chemotherapy at 
MD Anderson Cancer Center are provided as guidelines for ACOSOG investigators.  They are provided 
as suggestions, and may be modified as needed to make them functional in participating institutions. 
Specimens should be oriented with sutures by the surgeon following removal.  The surgeon and breast 
pathologist should confer to ensure optimal evaluation of the primary tumor site for possible pCR. 
In cases showing significant clinical response in the breast: 
 

 The breast resection specimen is radiographed to identify metallic markers which were placed during 
or prior to chemotherapy. 

 Each specimen is inked using multiple colors to identify each face of the specimen, and then 
sectioned into 3-5 mm slices. 

 The sliced specimen is radiographed and a radiologist reviews the films to determine the presence and 
extent of residual tumor. 

 The pathologist examines the sliced specimen grossly to identify suspicious areas and notes their 
proximity to margins. 

 The radiographic and pathological evaluation is discussed with the surgeon who decides whether 
additional margins should be obtained. 

 Permanent paraffin sections of the suspicious areas and margins are obtained.  The number of 
sections taken is based on the gross inspection, radiologic features, and size of the resection 
specimen. 

 The entire radiographic abnormality as well as firm and suspicious appearing breast tissue is 
submitted for histologic evaluation. 

 In general, for non-palpable (clinical complete response) cases at least 10-15 blocks are examined to 
assess the presence of residual microscopic disease. 

 
In cases with residual palpable mass (partial clinical response or no response in the breast): 

 The resection specimen is inked and sectioned into 3-5 mm slices. 

 The pathologist examines the slices and determines the tumor size on gross evaluation and confirms 
the tumor size by microscopic evaluation. 

 
Evaluation of axillary lymph nodes regardless of response: 

All axillary lymph nodes are also carefully evaluated by serial gross sectioning. 

 One or two representative histologic sections are evaluated for lymph nodes that contain grossly 
identifiable metastatic carcinoma. 

 The lymph nodes that do not show grossly identifiable tumor are submitted for histologic evaluation 
in their entirety.  One representative histologic section is evaluated per paraffin block.  
Immunohistochemical staining for cytokeratin is not routinely performed on negative nodes. 
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APPENDIX E 
CANCER TRIALS SUPPORT UNIT (CTSU) PARTICIPATION PROCEDURES 

 
Data management activities for this study will be performed by the CTSU.  All sites will submit data 
electronically via the CTSU’s Remote Data Capture (RDC) system, or via fax.  For this reason, 
investigators and study support staff involved in the collection and reporting of study data must be 
registered members of the CTSU. 
 
To submit site registration 
documents: 

For patient enrollments:  To submit study forms or data:  

CTSU Regulatory Office 
1818 Market Street, Suite 1100 
Philadelphia, PA 19103 
Phone: 1-888-823-5923 
Fax: 215-569-0206 

See Section 4.0. Westat 
Fax 301-545-0406 

For patient enrollments that must be completed within approximately one hour or for extenuating 
circumstances, call 301-704-2376.  
For all other CTSU patient enrollments, please use 1-888-462-3009.  
No exemptions or waivers will be granted for patients who do not meet the eligibility criteria. 
For data submission: 
This is a CTSU Remote Data Capture (RDC) study. All sites, ACOSOG and non-ACOSOG alike, will 
submit data and respond to all queries electronically via CTSU’s Remote Data Capture (RDC) system and/or 
via fax. Please see the guidelines on the protocol-specific web page on the CTSU registered Web site for 
details on submitting hard-copy data for quality assurance or other reasons. 
For patient eligibility or treatment-related questions: 
Contact the ACOSOG QA Specialist.  The option remains to contact CTSU Help Desk for assistance in 
obtaining a response from the Group. 
All other questions (including forms-specific questions): 
Contact the CTSU Help Desk at: CTSU General Information Line – 1-888-823-5923, or 
ctsucontact@westat.com.  All calls and correspondence will be triaged to the appropriate CTSU 
representative.  

The CTSU Web site is located at http://www.ctsu.org. 
 

Registration and Randomization 
Registration is available 24 hours a day via the CTSU’s Oncology Patient Enrollment Network (OPEN) 
Portal system. All participating sites (ACOSOG and non-ACOSOG sites) will use OPEN to enroll 
patients to this study. See Section 4.0. 
 
Data Submission and All Other Protocol Requirements 
CTSU sites will follow the requirements of the protocol.  
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APPENDIX F 
  ACOSOG Z1041 MODEL CONSENT FORM 

 
ACOSOG Z1041: A Randomized Phase III Trial Comparing a Neoadjuvant Regimen of FEC-75 
Followed By Paclitaxel Plus Trastuzumab With a Neoadjuvant Regimen of Paclitaxel Plus Trastuzumab 
Followed by FEC-75 Plus Trastuzumab in Patients with HER-2 Positive Operable Breast Cancer 
 
Instructions to Local Institutional Review Boards Regarding Local IRB Review of Multicenter 
Clinical Trials 
 
In order to conform to OHRP guidelines (effective November 9, 1992) regarding local IRB review of 
multicenter clinical trials, and to provide local IRBs with flexibility in conforming to local standards, 
ACOSOG provides the following instructions regarding the IRB approval process of this multicenter 
clinical trial. 

The protocol and sample consent form provided by the ACOSOG have been reviewed and approved by 
the Division of Cancer Treatment and Diagnosis, National Cancer Institute.  Local IRBs and the 
investigator are permitted to make changes to the consent form; however, the editorial changes must not 
alter the overall content or the intent of the information in the sample consent form.  Should an 
investigator or local IRB delete or make a substantive modification of the information contained in the 
risks or alternative treatments sections of the consent form, this must be justified in writing by the 
investigator or the IRB and then approved by the IRB.  The IRB is responsible for reflecting in the IRB 
minutes the justification for, and approval of, such deletions or modifications.  It is the responsibility of 
the principal investigator and the IRB to determine what constitutes a substantive change.   

 



ACOSOG  Protocol Z1041 
 

Z1041 A7  - 104 - 

ACOSOG Z1041 MODEL CONSENT 
  

A Randomized Phase III Trial Comparing a Neoadjuvant Regimen of 
FEC-75 Followed By Paclitaxel Plus Trastuzumab With a Neoadjuvant Regimen of 

Paclitaxel Plus Trastuzumab Followed by FEC-75 Plus Trastuzumab in Patients with 
HER-2 Positive Operable Breast Cancer 

This is a clinical trial, a type of research study.  Your study doctor will explain the clinical trial 
to you.  Clinical trials include only people who choose to take part.  Please take your time to 
make your decision about taking part.  You may discuss your decision with your friends and 
family.  You can also discuss it with your health care team.  If you have any questions, you can 
ask your study doctor for more information. 

Why have I been asked to take part in this research study? 

You are being asked to take part in this study because you have breast cancer and you have not 
yet had surgery to remove the tumor.  You are also being asked to take part in this study because 
the breast cancer tumor you have has an overactive gene called HER2.  This gene produces 
Human Epidermal Growth Factor Receptor 2, called HER2, which is known to make cancer 
grow faster.  The drug trastuzumab (also called Herceptin®) has been shown to slow down or 
stop cancer growth in HER2 expressing tumors. 

This study involves examination of your tumor to find out how trastuzumab along with 
chemotherapy drugs combined in two different ways will affect your tumor. You will be treated 
with chemotherapy drugs and trastuzumab to try to shrink the tumor.  After you complete 
chemotherapy, you will have either a lumpectomy or mastectomy to remove the remaining 
tumor.  If there is no tumor left, you will still have to have a lumpectomy or mastectomy to 
remove any remaining cancer cells.  At your hospital, a pathologist will look at the tissue 
removed from your breast to check for remaining cancer cells.  Some of your tissue will also be 
sent to another pathologist to be examined for any remaining tumor cells.  If you do not allow 
this examination of your tissue, you will not be able to take part in the treatment study.  This 
requirement is described in more detail at the end of this consent form. 

After your surgery, you will continue to be treated with trastuzumab. 

The chemotherapy drugs will include 5-fluorouracil (5-FU), epirubicin, and cyclophosphamide 
(also known as FEC), and paclitaxel.  The U.S. Food and Drug Administration (FDA) has 
approved trastuzumab given with paclitaxel for treating breast cancer that has spread outside the 
breast and lymph nodes.  This combination has not yet been approved by the FDA for use in 
patients with early stage breast cancer, but recently several large clinical trials have shown strong 
evidence that trastuzumab and paclitaxel given after the chemotherapy drugs doxorubicin and 
cyclophosphamide are very effective in treating patients who have early stage breast cancer who 
are at high risk for the cancer returning.  Because of these results, this combination of 
trastuzumab plus paclitaxel after doxorubicin and cyclophosphamide has become part of regular 
cancer care for this group of patients. 
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In this study, we will learn if adding trastuzumab to both FEC and paclitaxel is more effective in 
killing tumor cells than adding trastuzumab to paclitaxel alone.  We will also learn if adding 
trastuzumab to FEC increases the known risk of serious heart problems. 

Who is conducting the study? 

American College of Surgery Oncology Group (ACOSOG) is conducting this study. 

(The ACOSOG institution must supply appropriate information as to who is conducting the 
trial locally.) 

Why is this research study being done? 

This study is being done for the following reasons. 

 The main reason for doing the study is to learn how breast cancer tumors that have an 
overactive HER2 gene respond to trastuzumab, given along with chemotherapy drugs 
combined in two different ways. 

 We want to see if giving trastuzumab with FEC before surgery rather than giving 
trastuzumab with paclitaxel after surgery, will improve the drugs ability to kill the tumor 
cells in the breast and nearby lymph nodes.  The combination of FEC and trastuzumab is 
considered investigational (still being researched). 

 In your hospital's standard manner, a pathologist will examine tissue removed during 
your breast surgery to check for any remaining cancer cells.  If you choose take part in 
this study, it is required that you allow your hospital to release some of your tissue to 
ACOSOG for a second review (central review) of the tissue.  The second review will be 
for the main purpose of this study.  You will not be able to take part in this study if you 
do not allow the release of your tissue.  This requirement is described in detail at the end 
of this consent form. 

 Another reason for doing this study is to learn how the heart will be affected by adding the 
drug trastuzumab to FEC. 

 The final reason for doing this study is to determine if results of specialized tests on tumor 
tissues and blood can tell which tumors will be completely killed by the drug combinations 
used in this study.  If you agree to have an additional four biopsy specimens collected before 
treatment starts and allow the use of the tissue collected at the time of your surgery, it will 
make it possible to do these special tests.  These special tests should provide researchers with 
information about how tumors like yours respond to chemotherapy.  These specimens would 
be collected in addition to the tissue required for central review. Additional tissue and blood 
will only be collected if you agree to the blood and tissue collection described at the end of 
this consent form. 
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How many people will take part in the study? 

About 270 patients will take part in this study.  

What will happen if I take part in this research study? 

Before you begin the study: You will need to have the following exams, tests, and procedures to 
determine if you can be in the study.  These exams, tests, and procedures are part of regular 
cancer care and may be done even if you do not join this study.  If you have had some of them 
recently, they may not need to be repeated.  This will be up to your study doctor.  

 medical history (including cardiac history) and physical exam 
 blood tests, including a pregnancy test if you are of childbearing potential 
 chest x-ray or chest CT scan 
 breast examination to measure the tumor  
 mammogram  
 MUGA scan or echocardiogram (a test to see how well your heart works) 
 EKG (electrocardiogram) 
 CT scan of the liver (only if you have blood tests showing abnormal liver function) 
 bone scan, bone x-rays, or bone tests (only if you have bone pain or blood tests showing an 

increase in a bone-related protein) 
 ultrasound of the breast and underarm area, if your study doctor thinks you need this 

 
Please note that if you have pre-existing cardiac disease, you will not be eligible for 
participation. 
 
During the study: If the exams, tests and procedures show that you can be in the study and you 
choose to take part, then you will be “randomized” into one of the two treatment arms.  
Randomization means that you are put into an arm by chance.  A computer program will place 
you in one of the arms.  Neither you nor your study doctor can choose the arm you will be in.  
You will have an equal chance of being placed in either of the two arms. 
 
After you have joined the study, you will begin your therapy. You will receive your drugs on a 
schedule specific to your arm.  The time period between when you receive a dose of 
chemotherapy and when you receive your next dose of chemotherapy is known as a cycle.   
 
If you are in Arm 1:   

You will receive 5-FU, epirubicin, and cyclophosphamide (FEC) once every 21 days for 4 visits.  
You will be given these drugs through a vein.  This will take about 1 hour at each visit.  Twenty-
one days after your last dose of FEC, you will begin weekly therapy with paclitaxel and 
trastuzumab.  These drugs will be given through a vein once a week for about 12 weeks.  It will 
take about 1 hour for paclitaxel to be given to you.  You will receive the paclitaxel weekly for 12 
weeks.  The first dose of trastuzumab will take about 1½ hours.  If you tolerate the first dose of 
trastuzumab without any problem, all remaining trastuzumab doses will be given over 30 
minutes.  You will receive the trastuzumab weekly until your surgery (about 13 weeks).  You 
will then have surgery to remove any remaining tumor or tissue from the area of the breast where 
the tumor had been.  This surgery will also include removing lymph nodes from under your arm.  
After surgery, you will continue trastuzumab every 3 weeks for a total of 52 weeks from the date 
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you first received trastuzumab before your surgery.  You will now be given trastuzumab every 
three weeks because the amount you will receive will be more than the amount you received 
when it was given weekly.  It will take about 30 minutes to 1 hour for you to receive trastuzumab 
during this time. 
 
If you are in Arm 2:  
You will receive paclitaxel and trastuzumab.  These drugs will be given through a vein.  It will 
take about 1 hour for paclitaxel to be given to you.  You will receive the paclitaxel weekly for 12 
weeks.  The first dose of trastuzumab will take about 1½ hours.  If you tolerate the first dose of 
trastuzumab without any problem, all remaining trastuzumab doses will be given over 30 
minutes.  After your last dose of paclitaxel, you will have a 7-day period when you do not 
receive paclitaxel.  After the 7 days, you will receive chemotherapy with 5-FU, epirubicin, and 
cyclophosphamide (FEC) once every 21 days for 4 visits.  You will be given FEC through a 
vein.  It will take about an hour for you to receive FEC.  You will also continue to receive 
trastuzumab once a week through a vein for about 12 weeks, and this will take about 30 minutes.  
You will then have surgery to remove any remaining tumor or tissue from the area of the breast 
where the tumor had been.  This surgery will also include removing lymph nodes from under 
your arm.  After surgery, you will continue to receive trastuzumab every 3 weeks for a total of 52 
weeks from the date you first received trastuzumab before your surgery.  You will now be given 
trastuzumab every three weeks because the amount you will receive will be more than the 
amount you received when it was given weekly.  It will take about 30 minutes to 1 hour for you 
to receive trastuzumab during this time. 
 
Both Arm 1 and Arm 2 
Hormonal therapy 

If your breast cancer is affected by hormones (estrogen or progesterone), your study doctor will 
also give you at least 5 years of hormonal therapy after you complete your chemotherapy and 
surgery. 

Radiation Therapy 

After you complete your chemotherapy you will have surgery to remove any remaining breast 
cancer or the tissue where the tumor had been.  Your study doctor may advise you to have 
radiation therapy after your surgery. 
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Summary of Treatment:  

 

Breast Mass Positive for Invasive Breast Cancer by Core Needle Biopsy 
HER2-Positive Breast Cancer 

For patients who have consented to specimen submission, four core biopsy samples are required before therapy 
begins (before or after study entry). 

    
 
 
 
 

Stratification 
 Clinical Tumor Size (breast tumor size < 2cm and nodal metastases < 2cm; breast tumor 

size < 2cm and nodal metastases >= 2cm; breast tumor size 2cm-4cm (any nodal); breast 
tumor size >4 cm (any nodal)) 

 Hormone Receptor Status (ER- and/or PgR-positive, ER- and PgR-negative) 
 Age (< 50, ≥ 50) 

 

  
   Randomization    

  
      

Arm 1 

FEC-75* q 3 weeks x 4 cycles 
 
 
 

Paclitaxel 80 mg/m2 IV weekly x 12 
+ 

Trastuzumab weekly x 12** 
week 1: 4 mg/kg IV loading dose; 

weeks 2-12: 2 mg/kg IV 
 

  Arm 2 

Paclitaxel 80 mg/m2 IV weekly x 12 
+ 

Trastuzumab weekly x 12** 
week 1: 4 mg/kg IV loading dose; 

weeks 2-12: 2 mg/kg IV 
 
 

FEC-75* q 3 weeks x 4 cycles 
+ 

Trastuzumab 2 mg/kg IV weekly x 12** 

      
    

 
Tumor clinical response assessment by palpation 

followed by 
surgery (lumpectomy or mastectomy; evaluation of axilla) 

 

    

Trastuzumab 6 mg/kg IV every 3 weeks through 52 weeks after initiation of trastuzumab** 
+ 

Radiation therapy if indicated 
+ 

Women with hormone receptor-positive tumors should receive a minimum of 
5 years of hormonal therapy. 

* 5-FU 500 mg/m2 IV; epirubicin 75 mg/m2 IV; cyclophosphamide 500 mg/m2 IV. 
** Trastuzumab will be given for a total of 52 weeks from the first preoperative therapy dose. 
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During the study you will need to have the following tests and procedures.  They are considered part of 
regular cancer care unless noted otherwise. 

During your chemotherapy: 
 physical exam and blood tests before every cycle of FEC and before every cycle of paclitaxel  
 breast exam to measure your tumor(s) after you complete the first chemotherapy regimen but 

before you start the second chemotherapy regimen 
 MUGA scan or echocardiogram about 3 months after you start chemotherapy 

When you are finished taking the chemotherapy drugs: 
You will see your study doctor and have the following routine tests and procedures before your 
surgery: 

 cardiac history and a physical exam 
 blood tests  
 breast examination to measure the tumor  
 MUGA scan or echocardiogram 
 mammogram 

 
After surgery, during your therapy with trastuzumab alone: 

 physical exam every 3 months 
 blood tests every 3 months 
 cardiac history every 6 months 
 mammogram every 12 months 

 
After you have finished taking trastuzumab until 5 years after joining the study: 

 physical exam and cardiac history every 6 months 
 mammogram every 12 months 

 
Required tissue collection for central review 
If you agree to take part in this study, you also agree to allow your hospital to release some of 
your tissue removed at the time of your surgery.  This tissue will be sent to ACOSOG to be 
examined for any remaining tumor cells.  If you do not allow this examination of your tissue, 
you will not be able to take part in the treatment study.  This requirement is described in more 
detail at the end of this consent form. 

Optional blood and tissue collection 
In addition to the required collection of tissue for central review, we would also like to have 
some of your tissue removed during your surgery for research studies.  We also would like to 
collect two tubes of blood from you before you begin any breast cancer treatment, during your 
chemotherapy, and 3-4 weeks after your last dose of chemotherapy.  We would also like to 
collect four small tissue samples from an additional biopsy that will be done before you begin 
your chemotherapy.  These optional blood and tissue samples will be collected and sent to 
ACOSOG only if you answer ‘yes’ to the blood and tissue collection questions described at the 
end of this consent form.  You may still take part in the treatment study even if you do not agree 
to the optional collection of this blood and tissue. 
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How long will I be on the study? 
You will be in this study for about 5 years.  Your study therapy will last about 12-15 months, 
depending on the group you are assigned.  Chemotherapy will last about 6 months.  Therapy with 
trastuzumab will last a total of 52 weeks from the date you first received trastuzumab.  You will 
have your breast cancer surgery when you have recovered from chemotherapy.  Usually, surgery 
takes place about 3-6 weeks after completing chemotherapy.  We would like to keep track of 
your health for the entire 5 years you are on the study. 

Can I stop being in the study? 
Yes, you can decide to stop at any time.  Tell the study doctor if you are thinking about stopping 
or decide to stop.  He or she will tell you how to stop safely.   

It is important to tell the study doctor if you are thinking about stopping so any risks from the 
study drugs can be evaluated by your study doctor.  Another reason to tell your study doctor that 
you are thinking about stopping is to discuss what follow-up care and tests will be most helpful 
for you.   

You can choose to withdraw in one of two ways.  In the first, you can stop your study treatment, 
but still allow the study doctor to report your health status to the ACOSOG until 5 years after you 
joined the study.  In the second, you can stop your study treatment and request that no new 
information be reported to the ACOSOG. 

Can anyone else stop me from being in the study? 
The study doctor may stop you from taking part in this study at any time if he or she believes it is 
in the best interest for your health, if you do not follow the study rules, or if the study is stopped 
by ACOSOG. 

What side effects or risks can I expect from being in the study? 
You may have side effects while on this study.  Most of these are listed here, but there may be 
other side effects that we cannot predict.  Side effects will vary from person to person.  Everyone 
taking part in the study will be carefully watched for any side effects.  However, study doctors 
do not know all the side effects that may happen.  Side effects may be mild or very serious.  
Your health care team may give you medications to help lessen some of the side effects.  Your 
study doctor may also decide that it is necessary to delay or change your study therapy.  Many 
side effects go away soon after you stop taking your study drugs.  In some cases, side effects 
may be very serious, long-lasting, or may never go away.  There is also a risk of death.   

You should talk with your study doctor about any side effects that you may have while taking 
part in the study.   
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Risks and side effects related to therapy with 5-FU, epirubicin, and cyclophosphamide (FEC): 

Likely 
These side effects occur in 25% or more of patients receiving 5-FU, epirubicin, and 
cyclophosphamide: 

 Hair loss 
 Nausea 
 Vomiting 
 Taste changes 
 Red-colored urine (not blood and temporary) 
 Weakness/loss of strength 
 Fatigue 
 Pain in muscles, bones, or joints 
 Fluid retention (bloating or swelling) 
 Hot flashes (in premenopausal women) 
 Skin rash 
 Skin and nail changes, including discoloration and peeling 
 Lowered white blood cell count (may lead to    infection) 
 Lowered red blood cell count (may lead to anemia, tiredness, shortness of breath) 
 Time away from work 
 Irregular or permanent stoppage of menstrual cycle (periods) 

 
These side effects occur in 10-24% of patients receiving 5-FU, epirubicin, and 
cyclophosphamide: 

 Constipation 
 Loss of appetite 
 Weight loss/gain 
 Headache 
 Fever 
 Pain at the site where chemotherapy is administered 

 
Less Likely 
These side effects are less likely, occurring in 3-9% of receiving 5-FU, epirubicin, and 
cyclophosphamide: 

 Diarrhea 
 Abdominal pain 
 Sores/inflammation in mouth and/or throat 
 Darkening of the soles of the feet or palms of the hands 
 Lowered red blood cell count severe enough to require red blood cell transfusion 
 Lowered number of platelets (which may lead to increased bruising or bleeding) 
 Fever with a low white blood cell count 
 Reversible changes in blood test results that show liver injury 
 Eye irritation 
 Infection 
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 Dizziness 
 Hardening of the walls of the veins used for chemotherapy 

 
Rare but Serious 
These side effects are rare but serious, occurring in less than 3% of patients receiving 5-FU, 
epirubicin, and cyclophosphamide: 

 Liver failure 
 Acute leukemia (cancer of the blood cells) 
 Blood clots that may be life-threatening 
 Skin and tissue damage in the area surrounding the catheter where the chemotherapy 

drugs are injected 
 Allergic reaction (including itching, hives, skin rash, shortness of breath, wheezing, chest 

tightness, fever, chills, muscle stiffening, severe breathing problems, sinus congestion, or 
swelling or puffiness of the face, especially eyelids) 

 Severe infection 
 Bladder irritation that causes bleeding  
 A group of symptoms which may include a blister-like rash that may be severe enough to 

require hospitalization; fever; inflamed eyes; redness, swelling, and painful sores on lips 
and in mouth.  (Stevens-Johnson Syndrome) 

 Irritation and redness of the skin at a prior site of radiation therapy 
 Decreased ability of the heart to pump blood.  If severe, you could have shortness of 

breath and other symptoms of heart failure.  (If mild, you may not have any symptoms.) 
 
Risks and side effects related to therapy with paclitaxel: 

Likely 
These side effects occur in 25% or more of patients receiving paclitaxel: 

 Nerve problems that are usually temporary including pain, tingling, burning, or numb 
feeling (pins and needles) in the hands and feet 

 Time away from work 
 Temporary loss of hair 

 
These side effects occur in 10-24% of patients receiving paclitaxel: 

 Infection 
 Changes (high or low) in blood pressure 
 Redness, tenderness, discoloration or swelling of the skin where the drug is administered. 
 Pain in muscles, bones, and joints 
 Lowered red blood cell count (may lead to anemia, tiredness, shortness of breath) 
 Fever 

 
Less Likely 
These side effects may occur in 3-9% of patients receiving paclitaxel: 

 Sores in the mouth, throat, and esophagus which is the tube that goes from the mouth to 
the stomach 
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 Slow or irregular heartbeat 
 Flu-like symptoms 
 Lowered white blood cell count (may lead to infection) 
 Nausea 
 Vomiting 
 Diarrhea 
 Changes in blood tests that may indicate liver injury 
 Allergic reaction (including fever, itching, hives, rash, fever, chills, and muscle 

stiffening) 
 
Rare but Serious 
These side effects are rare but serious, occurring in less than 3% of patients receiving 
paclitaxel: 

 Nerve problems that may be long lasting including pain, tingling, burning, or numb 
feeling (pins and needles) which may cause problems walking or performing activities of 
daily living 

 Severe lung problems including shortness of breath, inflammation, and damage that could 
be permanent 

 Heart problems 
 
Risks and side effects related to therapy with trastuzumab (Herceptin®): 

Less Likely 
These side effects may occur in 20% or less of patients receiving trastuzumab: 

 Lack of enough red blood cells (anemia) 
 Fever associated with dangerously low levels of a type of white blood cell (neutrophils) 
 A condition in which the heart muscle is abnormally enlarged or thickened 
 Decrease in heart's ability to pump blood during the "active" phase of the heartbeat 

(systole) 
 Fluid in the sac around the heart 
 Inflammation (swelling and redness) of the sac around the heart 
 Fast heartbeat; regular rhythm 
 Fast heartbeat usually originating in an area located above the ventricles 
 Belly pain 
 Diarrhea 
 Irritation or sores in the lining of the mouth 
 Nausea or the urge to vomit 
 Vomiting 
 Chills 
 Fatigue or tiredness 
 Fever 
 Flu-type symptoms (including body aches, fever, chills, tiredness, loss of appetite, cough) 
 Reaction that can occur during or following infusion of the drug.  The reaction may 

include fever, chills, rash, low blood pressure, and difficulty breathing. 
 Chest pain not heart-related 
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 Pain 
 Infection  
 Increased blood level of a liver or bone enzyme (alkaline phosphatase) 
 Increased blood level of a liver enzyme (AST/SGOT) 
 Increased blood level of a liver enzyme (GGT) 
 Decreased number of a type of white blood cell (neutrophil/granulocyte) 
 Loss of appetite 
 Joint pain 
 Back pain 
 Bone pain 
 Muscle pain 
 Pain in the area of the tumor 
 Headache or head pain 
 Inflammation (swelling and redness) or degeneration of the peripheral nerves (those 

nerves outside of brain and spinal cord) causing numbness, tingling, burning 
 Stuffy or runny nose, sneezing 
 Cough 
 Shortness of breath 
 Decrease in the oxygen supply to a tissue 
 Acne 
 Skin rash with the presence of macules (flat discolored area) and papules (raised bump) 
 Hives 
 High blood pressure  
 Low blood pressure 

 
Heart Failure: Trastuzumab can affect the heart muscle which can decrease the heart’s ability to 
pump blood.  In a small number of cases, this can lead to heart failure. 
 
Recently, two clinical trials studying trastuzumab given following breast surgery in early stage 
breast cancer reported that patients who began trastuzumab with paclitaxel after receiving the 
standard chemotherapy drugs doxorubicin and cyclophosphamide (AC) had a 3-4% risk of 
developing serious heart failure.  In one of the studies, an additional 14% of patients had to stop 
receiving trastuzumab before completing the planned year of therapy because they had 
weakening of the heart muscle but they had no symptoms of heart failure.  When the patients 
stopped receiving trastuzumab and were treated for the heart weakening, these patients had good 
improvement in their heart function over time, but the level of heart function did not always go 
back to normal. 
 
In this study, epirubicin is being used instead of doxorubicin and is being given with 5-FU and 
cyclophosphamide.  This combination of chemotherapy is known as FEC.   
 
Arm 1 patients will receive FEC followed by paclitaxel and trastuzumab which is very similar to 
the way trastuzumab was used in the studies discussed above.  Even though epirubicin and 
doxorubicin are similar drugs, epirubicin has a lower risk of serious heart failure than 
doxorubicin.  This means that it is unlikely that the risk of heart problems in Arm 1 patients will 
be higher than what was seen in the studies described above.  It is possible the risk may be lower. 
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Arm 2 patients will receive paclitaxel with trastuzumab followed by FEC given at the same time 
as trastuzumab.   Early studies of trastuzumab given at the same time as AC in women with 
metastatic breast cancer showed a risk of serious heart failure of 16%.  Based on this result, 
trastuzumab is not given at the same time as doxorubicin.  However, another clinical trial with a 
small number of patients studied the same drug combination used in Arm 2 patients in this study.  
This small study showed that no cases of serious heart failure developed in women treated with 
paclitaxel given at the same time as trastuzumab followed by FEC given at the same time as 
trastuzumab.  The results of this small study suggest that the risk of serious heart problems may 
not be increased by adding trastuzumab to these chemotherapy drugs.  However, in that small 
study, women did not receive trastuzumab after completing their chemotherapy.  In ths study, 
women in Arm 2 will continue to receive trastuzumab after chemotherapy to complete one year 
of trastuzumab.  The risk of heart problems with continuing trastuzumab after the combination of 
FEC and trastuzumab is unknown.  In this study the risk for Arm 2 patients could be higher than 
the potential risk for Arm 1 patients, but the initial information from the previous small study 
suggests that it is not likely.  Because of the risk of heart problems, all patients enrolled in this 
study will have their heart function carefully monitored and tested at scheduled times during the 
study. 
 
Rare but Serious 
These side effects are rare but serious, occurring in less than 3% of patients receiving 
trastuzumab: 

 Allergic reaction by your body to the drug product that can occur immediately or may be 
delayed.  The reaction may include hives, low blood pressure, wheezing, swelling of the 
throat, and difficulty breathing. 

 Serious, life-threatening allergic reaction requiring immediate medical treatment by your 
doctor.  The reaction may include extremely low blood pressure, swelling of the throat, 
difficulty breathing, and loss of consciousness. 

 Severe potentially life-threatening damage to the lungs which can lead to fluid in the 
lungs 

 Sudden constriction of the small airways of the lung that can cause wheezing and 
shortness of breath 

 Inflammation of the lungs that may cause difficulty breathing and can be life-threatening 
 Abnormal build up of fluid in the lungs 
 Scarring of the lungs that can cause shortness of breath and interfere with breathing 

 
Risks Related to Fertility and Pregnancy:  
 
The drugs in this study can affect an unborn baby.  Therefore, you should not become pregnant 
while on this study and for at least 3 months after your last dose of trastuzumab.  You should ask 
about counseling and more information about preventing pregnancy.  If you feel you might be 
pregnant, even though you practiced birth control, you must notify the study doctor immediately.  
A pregnancy test may be performed.  You should not breastfeed a baby while on this study and 
for at least 3 months after your last dose of trastuzumab.  Some of the drugs used in this study 
may make you unable to have children in the future. 
 
For more information about risks and side effects, ask your study doctor. 
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Are there benefits to taking part in this study? 

Taking part in this study may or may not make your health better.  While study doctors hope 
adding trastuzumab to both FEC and paclitaxel before surgery will be more useful against cancer 
compared to the usual treatment, there is no proof of this yet.  We do know that the information 
from this study will help study doctors learn more about breast cancer.  This information could 
help future breast cancer patients. 

What other choices do I have if I do not take part in this study? 

Your other choices may include: 

 Getting treatment or care for your cancer without being in this study 
 Taking part in another study 
 Getting chemotherapy after surgery 
 Having surgery first, then after learning if there are cancer cells in the lymph nodes, decide if 

chemotherapy is needed 
 Getting surgery without chemotherapy 
 Getting no treatment 

 
One of the therapies available to you outside of a clinical trial includes the chemotherapy drugs 
doxorubicin and cyclophosphamide followed by paclitaxel given with trastuzumab.  This therapy 
has become part of regular care for breast cancer. 

Please talk with your study doctor about your choices before you decide if you will take part in 
this study. 

Will my medical information be kept private? 

We will do our best to make sure that the personal information in your medical record will be 
kept private.  However, we cannot guarantee total privacy.  Your personal information may be 
given out if required by law.  If information from this study is published or presented at scientific 
meetings, your name and other personal information will not be used.  Organizations that may 
look at and/or copy your medical records for research, for quality assurance, and data analysis 
include:  

 American College of Surgeons Oncology Group (ACOSOG); 
 Genentech, Inc., the company that makes trastuzumab 
 Cancer Trials Support Unit (CTSU) 
 Your local Institutional Review Board (IRB), a group of people who review the research 

study to protect your rights; 
 Government agencies, including the National Cancer Institute (NCI) or its authorized 

representatives, the Food and Drug Administration (FDA), the Office for Human Research 
Protections (OHRP).  These agencies may review the research to see that it is being done 
safely and correctly.   
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What are the costs of taking part in this study? 

You and/or your health plan/insurance company will need to pay for some or all of the costs of 
treating your cancer in this study.  Some health plans will not pay these costs for people taking 
part in studies.  Check with your health plan or insurance company to find out what they will pay 
for.  Taking part in this study may or may not cost your insurance company more than the cost of 
getting regular cancer treatment. 

Tests, procedures, or drugs for which there is no charge in this study: 

Genentech, Inc., by way of the National Cancer Institute (NCI) will provide trastuzumab at no 
cost to you for this study.  Every effort will be made to ensure adequate supplies of trastuzumab 
free of charge for all patients in this study.  If the trastuzumab becomes commercially available 
for the treatment of your type of breast cancer, there is a slight chance that you and/or your 
health plan may have to pay for the trastuzumab needed to complete this study.  Your study 
doctor will discuss this with you if this occurs.  Although trastuzumab will be provided for this 
study, you or your health plan may need to pay for costs of supplies and personnel who give you 
the drugs. 

The cost of the second review of the tissue from your breast surgery that is required as part of 
this study will be paid for by the study.  Also, the cost of collecting and processing the extra 
biopsy, tissue from surgery, and blood samples for this study (only if you answer yes to the 
tissue and blood collection questions at the end of this consent form) will be covered by the 
study. 

The MUGA scans or echocardiograms performed before study entry and at 3 and 6 months after 
study entry are considered a part of regular cancer care, and you or your insurance company will 
be responsible for the costs of these MUGA scans or echocardiograms.   

5-fluorouracil (5-FU), epirubicin, cyclophosphamide, and paclitaxel are available commercially 
and you or your insurance company will be responsible for their cost.  There may be additional 
costs to you or your insurance company such as doctor fees and co-pays. 

You will not be paid for taking part in this study.  

For more information on clinical trials and insurance coverage, you can visit the National Cancer 
Institute’s Web site at http://www.cancer.gov/clinicaltrials/understanding/insurance-coverage.  
You can print a copy of the “Clinical Trials and Insurance Coverage” information from this Web 
site.  Another way to get the information is to call 1-800-4-CANCER (1-800-422-6237) and ask 
them to send you a free copy. 

What happens if I am injured because I took part in this study? 
It is important that you tell your study doctor, __________________________ (insert doctor’s 
name), if you feel that you have been injured because of taking part in this study.  You can tell 
the study doctor in person or call him or her at _________________________ (insert doctor’s 
phone number). 
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You will get medical treatment if you are injured as a result of taking part in this study.  You 
and/or your health plan will be charged for this treatment.  The study will not pay for medical 
treatment. 

What are my rights if I take part in this study? 

Taking part in this study is your choice.  You may choose either to take part or not to take part in 
the study.  If you decide to take part in this study, you may leave the study at any time.  No 
matter what decision you make, there will be no penalty to you and you will not lose any of your 
regular benefits.  Leaving the study will not affect your medical care.  You can still get your 
medical care from our institution. 

The Data Monitoring Committee (DMC), an independent group of experts, will be reviewing the 
data from this research throughout the study.  We will tell you about new information or changes 
in the study that may affect your health or your willingness to continue in the study.  You may be 
asked to sign another consent form in response to new information.    

In the case of injury resulting from this study, you do not lose any of your legal rights to seek 
payment by signing this form. 

Who can answer my questions about the study?  

You can talk to your study doctor about any questions or concerns you have about this study.  
Contact your study doctor ____________________________________ (insert doctor’s name 
and phone number). 

For questions about your rights while taking part in this study, call the __________________ 
(insert the institution’s name) Institutional Review Board (IRB) (a group of people who review 
the research to protect your rights) at __________________ (insert IRB phone number). 

(If your institution is using the NCI Central IRB, insert the following sentence:  You may also 
call the Operations Office of the NCI Central Institutional Review Board [CIRB] at  
1-888-657-3711 [from the continental U.S. only].) 

Additional Information About Required Tissue Collection for Central Review 
As part of this study, tissue removed during your breast surgery will be examined by a 
pathologist in your hospital’s standard manner to determine if there is any tumor remaining in 
your breast.  Some of the tissue removed from your breast surgery will then be sent to ACOSOG 
for a second review (central review).  By signing this consent form, you are agreeing to allow 
your hospital to release this tissue to ACOSOG for the second review.   

Things to think about: Because the second review of the tissue is such an important part of the 
study, it is a requirement that you agree to have this tissue sent to ACOSOG.  If you do not allow 
this second review of the tissue, you will not be able to take part in the treatment study.  The 
second review does not require any additional procedures for you.  Because this review is being 
done for research purposes only, neither you nor your study doctor will be given the results of 
the second review of your tissue.  Reports about this second review will not be put into your 
health records.  The results of this second review will not affect your care. 
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Benefits:  The second review of your sample is not designed to specifically help you.  This is an 
important part of the treatment study, and may help future breast cancer patients. 

Risks:  As previously mentioned, there is a risk of the release of information from your health 
records.  ACOSOG will protect your records so that your name, address, and phone number will 
be kept private.  The chance that this information will be given to someone else is very small. 

Costs: You and your insurance provider will not be billed for processing or reviewing the tissue.   

Optional Tissue and Blood Collection 
The following section of the informed consent form is about additional research studies that may 
be done with people who are taking part in the treatment study.  You may take part in these 
additional studies if you want to.  You can still be part of the treatment study even if you say 
"no" to take part in these additional studies. 

What about the use of my blood and tissue for research? 

About using blood and tissue for future research: ACOSOG would like to collect and keep 
three blood samples (two tubes each) that would be taken at the following timepoints throughout 
the study: 

 before you begin any breast cancer treatment; 
 before beginning part 2 of your treatment; and 
 after your last cycle of chemotherapy, but before surgery 

 
ACOSOG would also like to have some of the tissue from the tumor removed at the time of your 
surgery (if there is any remaining tumor at that time) as well as some tissue from your tumor 
before your treatment starts.  To get the tissue before treatment, you will need to have an 
additional biopsy to collect four tumor samples for research purposes. 
 
If you agree, the blood and tissue samples will be kept and may be used in future research to 
learn more about cancer and other diseases.  The blood and tissue samples will be given only to 
researchers approved by ACOSOG.  Any research study using your samples must also be 
approved by an IRB.  The research that is done with your blood and tissue samples is not 
designed to specifically help you.  It might help people who have cancer and other diseases in the 
future.  Reports about research done with your samples will not be given to you or your study 
doctor.  These reports will not be put in your health records.  The research using your blood and 
tissue samples will not affect your care. 

Things to think about: The choice to let ACOSOG keep the blood and tissue samples for future 
research is up to you.  No matter what you decide to do, it will not affect your care in this study.  
If you decide now that your blood and tissue samples can be kept for research, you can change 
your mind at any time. Just contact your study doctor and let him or her know that you do not 
want the ACOSOG to use your blood and tissue samples, and they will no longer be used for 
research.  Otherwise, they may be kept until they are used up, or until ACOSOG decides to 
destroy them. 

In the future, health-related personnel who do research with your blood and tissue samples may 
need more information about your health.  While the ACOSOG may give them reports about 
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your health, they will not give them your name, phone number, or any other information that will 
let the researchers know your identity. 

Sometimes blood and tissue samples are used for genetic research (about diseases that are passed 
on in families).  Even if your blood and tissue samples are used for this kind of research, the 
results will not be told to you and will not be put in your health records. 

Your blood and tissue samples will only be used for research and will not be sold.  The research 
done with your samples may help to develop new products in the future, but you will not get 
paid. 

Benefits: The possible benefits of research from your blood and tissue include learning more 
about what causes cancer and other diseases, how to prevent them, and how to treat them.   

Risks: There are risks to having a biopsy performed.  These include discomfort during the 
biopsy, bleeding at the site of the biopsy, and infection. 

In addition, there is a risk of the release of information from your health records.  ACOSOG will 
protect your records so that your name, address, and phone number will be kept private.  The 
chance that this information will be given to someone else is very small. 

Costs: There will be no cost to you for any blood or tissue collected and stored by ACOSOG. 

Making your choice about optional tissue collection and future contact:  Please read each 
question below, and think about your choice.  After reading each question, circle “yes” or “no.”  
If you have questions, please talk to your study doctor or health care team member.  Remember, 
no matter what you decide about the collection and use of the optional blood and tissue samples 
in this research study, you may still take part in the treatment study. 

1. My tissue and blood may be kept for use in research to learn about, prevent, or treat cancer.  I 
understand that this means I will have an additional biopsy before my treatment begins to collect 
tumor samples for research purposes. 

  YES     NO 

2. My tissue and blood may be kept for use in research to learn about, prevent or treat other 
health problems (for example: diabetes, Alzheimer's disease, or heart disease).  

  YES     NO 

3. Someone may contact me in the future to ask me to take part in more research.  

  YES     NO 
 
Where can I get more information about cancer and its treatment? 

 You may call the National Cancer Institute’s (NCI’s) Cancer Information Service at: 
1-800-4-CANCER (1-800-422-6237) or TTY: 1-800-332-8615 

 You may also visit the NCI Web site at http://cancer.gov 
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 For the NCI’s clinical trials information, go to: http://cancer.gov/clinicaltrials 
 For the NCI’s general information about cancer, go to: http://cancer.gov/cancerinfo 
 You may also visit the ACOSOG Web site at http://www.acosog.org 

 
You will receive a copy of this form.  If you want more information about this study, ask your 
study doctor. 
 
Signatures 
 
I have read the consent form or it has been read to me.  This information was explained to me 
and my questions have been answered to my satisfaction.   
 
I voluntarily consent to be a subject in this research study and the procedures described in this 
consent form. 
 
______________________________  ______________________________ 
Patient's Signature       Date 
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APPENDIX G 
ACOSOG Z1041 GENOME MODEL CONSENT FORM 

 
Collection of Samples for Collaborative Cancer Genome Research Project 

 
Note: This is a stand alone optional consent form. 

 
Purpose of the Project 
As a participant in an American College of Surgeons Oncology Group (ACOSOG) study, you 
are invited to take part in an additional research project that aims to document all the DNA 
changes that occur in cancer cells.  You do not have to participate in this additional study if you 
do not want to.  The reason for this additional request is to ask your consent to allow certain 
information from your DNA samples to be released anonymously into public databases.  This 
should allow more discoveries to be made or for these discoveries to be made faster because 
more investigators have access to the data.   
 
Public release of your DNA sequences creates some potential privacy issues.  If you do not sign 
this form, any DNA information derived from your samples will be stored in a secure database, 
which is covered by a certificate of confidentiality held by Washington University in St. Louis, 
and will not be released to the public. 
 
The purpose of the project is to discover genetic changes associated with cancer.  This should 
lead to better ways to prevent, detect, and treat cancer and, perhaps, other diseases as well.  This 
project is being sponsored by the National Cancer Institute (NCI).  The NCI is part of the 
government agency known as the National Institutes of Health (NIH).  The purpose of this 
additional consent form is to clarify issues regarding the analyses we will conduct if you agree. 
 
Body tissues are made up of cells.  Cells contain DNA, which is part of your unique genetic 
material that carries the instructions for your body’s development and function.  DNA can be 
sequenced so that the exact genetic code that you carry can be identified, and, using this 
technique we can detect cancer-specific DNA sequence changes.  Cancer can result from 
changes in a person’s genetic material that causes cells to divide in an uncontrolled way and, 
sometimes, to travel to other organs.  Currently, researchers and doctors know some of the 
genetic changes that can cause cancer, but they do not know all of the genetic changes that can 
cause cancer.   
 
The project is designed to identify most of the genetic changes that can cause cancer in people.  
Therefore, we would like to study the genetic material from your cancer tissue.  We will compare 
the genetic material from your cancer tissue to the genetic material from your normal tissue or 
blood to find the differences that exist.  By combining this information with information from 
your study records, it may be possible to identify the genetic changes that are associated with 
your particular type of cancer.  By studying many different kinds of cancer in this way, we 
expect to identify most of the genetic changes associated with different kinds of cancer.  We also 
will combine genetic information with information that we have obtained from your progress on 
the ACOSOG study, such as the response to treatment and your long term health.  With this 
knowledge, future treatments for cancer could become customized to a patient’s unique genetic 
make-up. 
 



ACOSOG  Protocol Z1041 
 

Z1041 A7  - 123 - 

Description of the Research  
Coding of Samples and Medical Information 

 Your tissue samples, blood samples and medical information collected as part of the 
ACOSOG study will be labeled with a code. 

 Only ACOSOG will have the information that matches the code to traditionally-used 
identifying information, such as your initials, birthdate or medical record number. 
ACOSOG will keep the information that matches the code to this traditionally-used 
identifying information in a safeguarded database.  Only very few, authorized people, 
who have specifically agreed to protect your identity, will have access to this database.  
All other researchers and personnel, including those who will be working with your 
samples and medical information, will not have access to any of the traditionally-used 
identifying information about you.  

 
Storage and Release of Samples and Medical Information 
Your coded samples will be sent to a storage facility, known as the ACOSOG Central Specimen 
Bank.  The samples will be processed there and portions of your samples then will be sent to 
different types of laboratories as part of this project.  One type of laboratory will analyze your 
DNA by a method called sequencing.  Other types of laboratories will study your samples by 
different methods. 
 
Information from analyses of your coded samples and your coded medical information will be 
put into databases along with information from the other research participants.  These databases 
will be accessible by the Internet. The purpose of making sequence and medical information 
available is so that they can be used by scientific researchers to study cancer and other diseases. 

 Anonymous information from the analyses will be put in a completely public database, 
available to anyone on the Internet.  

 Your coded medical information and information from more detailed analyses of your 
coded samples will be put in a controlled-access database.  The information in this 
database will be available only to researchers who have received approval from 
ACOSOG. 

 
Please note that traditionally-used identifying information about you, such as your initials, 
birthdate or medical record number will NOT be put into either the public or controlled-access 
databases for this project. 
 
Financial Compensation/Costs  
You will not be paid to participate in this project.  Your samples and your medical information 
will be used only for research purposes and will not be sold.  It is possible that some of the 
research conducted using your samples or information eventually will lead to the development of 
new diagnostic tests, new drugs or other commercial products.  Should this occur, there are no 
plans for you to receive any part of the profits generated from such products. 
 
You will not incur any expenses from participating in this project.  The chance that you will be 
physically injured as a result of participating in this project is very small.  If you are physically 
injured as a result of participating in this project, you will receive medical treatment. You and/or 



ACOSOG  Protocol Z1041 
 

Z1041 A7  - 124 - 

your insurance (health plan) will be charged for this treatment. The study will not pay for 
medical treatment.  
 
Potential Benefits of Participating in the Project 
You should not expect to personally benefit from this research.  The main reason you may want 
to participate is to help researchers and health professionals around the world to better 
understand the causes of cancer and other diseases so that they can find better ways to prevent, 
detect, treat, and cure such illnesses.     
 
Potential Risks of Participating in the Project 
Psychological or Social Risks Associated with Loss of Privacy 

 Your privacy is very important to us and we will use many safety measures to protect 
your privacy.  However, in spite of all of the safety measures that we have put in place 
use, it is impossible guarantee that links between you and the genetic information we 
have obtained will never become known.  Although your genetic information is unique to 
you, you do share some genetic information with your children, parents, brothers, sisters, 
and other relatives.  Consequently, it may be possible that genetic information from them 
could be used to try and identify your sample from the publicly available information.  
Similarly, it may be possible that genetic information from you could be used to help 
identify them.   

 While neither the public nor the controlled-access databases developed for this project 
will contain information that is traditionally used to identify you, such as your initials, 
birthdate or medical record number, people may develop ways in the future that would 
allow someone to link your genetic or medical information in our databases back to you.  
For example, someone could compare information in our databases with information 
from you (or a relative) in another database and be able to identify you (or your relative).  
It also is possible that there could be violations to the security of the computer systems 
used to store the codes linking your genetic and medical information to you.   

 Since some genetic variations can help to predict the future health problems of you and 
your relatives, theoretically this information might be of interest to employers, health 
providers, insurance companies, and others.  Patterns of genetic variation also can be 
used by law enforcement agencies to identify a person or his/her relatives.  Therefore, 
your genetic information potentially could be used in ways that could cause you or your 
family distress, such as by revealing that you (or a relative) carry a genetic disease or by 
leading to the denial of employment or insurance for you (or a relative).  We would like 
to emphasize that we will do everything we can to protect your private information.  
However because of the nature of the issues, we feel that we should explain these issues 
to you carefully. 

 There also may be other privacy risks that we have not foreseen.   
 

While we believe that the risks to you and your family are very low, we are unable to tell you 
exactly what all of the risks are. We believe that the benefits of learning more about cancer and 
other diseases outweigh these potential risks. There are federal laws that protect against genetic 
discrimination by employers or health insurers. The Genetic Information Nondiscrimination Act 
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(GINA) of 2008 protects people from discrimination by health insurers and employers on the 
basis of DNA information.   
 
Confidentiality 
We stress that we will make every attempt to protect your confidentiality and to make sure that 
your personal identity does not become known.  We will carefully follow the coding, storage, 
and release plan explained in the Description of the Research section described in this 
document. 
 
Your medical records and study records are confidential but they may be disclosed if required by 
law. 
 
Organizations that may inspect and/or copy your research records for quality assurance and data 
analysis include: 

 The American College of Surgeons Oncology Group (ACOSOG); 

 The local Institutional Review Board (IRB), a group of people who review the research 
study to protect your rights; 

 The National Cancer Institute (NCI) and other government agencies, like the Food and 
Drug Administration (FDA) and the Office for Human Research Protection (OHRP), 
involved in keeping research safe for people; 

 The Cancer Trials Support Unit (CTSU), a research group sponsored by the National 
Cancer Institute (NCI) to provide greater access to cancer trials. 

 
Project Results 
Your individual results from this research project will not be given back to you or put into your 
medical records.  If research from this project is published in professional journals, there will be 
no traditionally-used identifying information, such as your initials, birthdate or medical record 
number included in the publications.  Some publications from this project will be found at the 
www.cancergenome.nih.gov. 
 
Alternatives to Participating in the Project 
The alternative option is not to participate. You may still participate in the treatment study if you 
do not wish to participate in this research. 
 
Voluntary Participation  
The choice to participate in this research by providing your tissues and medical information is 
completely up to you. No matter what you decide to do, your decision will not affect your 
medical care. You may decide not to participate in this research or you may withdraw your 
samples without any penalty or loss of benefits to which you are entitled. 
 
Withdrawal from the Project 
You have a right to withdraw from the study before the samples have been distributed to the 
analysis laboratories. However, once your coded samples have been distributed to the 
participating research centers and your information transferred to the databases, it will not be 
possible for you to withdraw your samples or your information from this research project.  
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Contact Information 
If you have any questions about the project or your participation, please contact 
______________________ [insert name] at __________________ [insert number]. 
 
Agreeing to Participate in the Project  
To participate in this research, you must agree to ALL of the following statements: 

 I voluntarily agree to provide portions of samples obtained during my participation in the 
treatment study to be used for the project described in this consent form. I have received 
a copy of this form. 

 I agree to have my coded genetic information and coded medical information placed in 
databases accessible by the Internet. 

 I understand that my coded genetic information and coded medical information in the 
Internet databases will be used in this and in other research projects.  

 I agree to release information from my medical records for this and for other research 
projects. 

 I understand that there is a risk that someone in the future might be able to use 
information in these databases to identify me or possibly my relative(s).  

 I agree to be re-contacted in the future to see if I am willing to provide additional samples 
or follow-up information about my health or medical care.  

 

Signature 
I have been given a copy of all pages of this form.  I have read it or it has been read to me.  I 
understand the information and have had my questions answered.  I agree to take part in this 
study. 
 

Participant’s Signature ____________________________ Date _____________ 
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APPENDIX H 
REVISION HISTORY 

 
Date Part Description 
03/15/2012 Z1041 A7 ACOSOG activation 
01/30/2012 Z1041 A7 CTEP approval 
Begin A7 changes: 
 All pages Updated: Footers, page numbers 
 Title page Updated: Version number, version dates; IND number 
 Sec 8.2, pg 43 

Investigator-Initiated 
Discontinuation of 
Study Therapy 

Added to end of section: 

If a patient discontinues neoadjuvant therapy prior to completion, complete the required data 
forms for each cycle of treatment the patient received. Complete surgery forms for patients 
who proceed to surgery after discontinuing treatment, and for patients who do not proceed to 
surgery (to document the reason).  

If a patient discontinues adjuvant therapy prior to completion, complete the required forms 
for each cycle of treatment the patient received.  

Complete the End of Intervention form for all patients to document the reason for 
discontinuing therapy. Submit post-treatment follow-up for all patients, as required by the 
Study Calendar and Schedule of Forms. 

 Sec 9.6, pgs 47-49 
Investigational Agent 
Adverse Events  

This section has been updated with a new CAEPR for trastuzumab. The changes in the 
CAEPR are: 

 The Agent Specific Adverse Event List (ASAEL) is now termed the Specific Protocol 
Exceptions to Expedited Reporting (SPEER) and includes grades for adverse events 
found on the SPEER that are used to determine if expedited reporting is required. 

 Added to “Also Reported on Trastuzumab Trials But With the Relationship to 
Trastuzumab Still Undetermined”: Acute coronary syndrome; Atrial fibrillation 

 Changed to “Rare but Serious” from “Less Likely”: Adult respiratory distress syndrome; 
Bronchospasm; Pneumonitis   

 Changed to “Reported But Undetermined” from “Less Likely”: Cardiac arrest; Cardiac 
troponin I increased; Pleural effusion 

 The footnote has been deleted from Pleural effusion. 
 The footnote for Urticaria has been deleted. 
 Changes to Specific Protocol Exceptions to Expedited Reporting (SPEER) reporting 

requirements:  
- Added: Back pain; Bone pain; Flu like symptoms; Pain; Rash acneiform  
- Deleted: Allergic reaction; Bronchospasm   

 Deleted from “Less Likely” risks: White blood cell decreased 
 App F, pgs 113-115 

“What side effects or 
risks can I expect 
from being in the 
study?: Risks and side 
effects related to 
therapy with 
trastuzumab 
(Herceptin®)” 

The “Less Likely” and “Rare But Serious” risks of Herceptin have been updated, per 
the new CAEPR. The terminology for CTEP’s suggested lay terms may change 
periodically.  The risk profile represents CAEPR risks in lay terms in a one-to-one 
mapping. The changes in the risks are: 

 Changed to “Rare but Serious” from “Less Likely”: Inflammation of the lungs that may 
cause difficulty breathing and can be life-threatening; Severe potentially life-threatening 
damage to the lungs which can lead to fluid in the lungs; Sudden constriction of the small 
airways of the lung that can cause wheezing and shortness of breath. 

 Changed to “Reported But Undetermined” from “Less Likely” (i.e., removed from the 
risk profile): Build-up of a large amount of fluid between the layers of tissue that line the 
lungs and chest cavity; Increased blood level of a heart muscle protein (troponin I) 
indicating damage to the  heart muscle; The heart stops pumping blood. 

 Deleted from “Less Likely” risks: Decrease in the total number of white blood cells 
(leukocytes). 

 Clarified wording:  
 In “Less Likely” risks: Reaction during infusion 
 In “Rare but Serious” risks: Allergic reaction; Serious life-threatening allergic 

reaction 
End A7 changes 
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01/14/2011 Z1041 A6 ACOSOG activation 
11/15/2010 Z1041 A6 CTEP approval 
Begin A6 changes: 
 All pages Updated: Footers, page numbers 
 Title page Updated: Version number, version dates 
 Pg 2 

Contact Information 
Updated: CTSU contact 

 Sec 5.6.2, pg 29 
Breast Surgery 

Updated: Time period from end of chemo to surgery to 6 weeks. 

 Sec 5.10, pg 30 
Dose Modifications 

Added to first bulleted item: 
NOTE: CTCAE Version 3 will continue to be used for determining dose 
modifications/delays (see guidelines below) and for routine adverse event reporting. 
Effective April 1, 2011, CTCAE Version 4 will be used for expedited adverse event 
reporting only. 

 Sec 6.2.1, pg 38 
Drug Ordering and 
Accountability 

Added new paragraph to end of section: 
To obtain an Investigator Brochure for Trastuzumab, send an email to 
ibcoordinator@mail.nih.gov. The message should contain the site name and CTEP ID, PI 
name and CTEP ID, the study number, and the drug name. 

 Sec 9.2, pg 44 
Adverse Event 
Assessment 

Added to end of first paragraph: 
NOTE: CTCAE Version 3 will continue to be used for determining dose 
modifications/delays and for routine adverse event reporting. Effective April 1, 2011, 
CTCAE Version 4 will be used for expedited adverse event reporting only. 

 Sec 9.3, pg 44 
Expedited Reporting 
of Adverse Events 

Deleted from end of second bulleted item: 
If web access is not available, the NCI Adverse Event Expedited Report-Multiple Agents 
template (located at http://ctep.cancer.gov) must be completed and faxed to the DCRI Safety 
Surveillance at (919-668-7138) and AdEERS at (301) 230-0159. 

 Sec 9.6, pg 47 
Investigational Agent 
Adverse Events 

Deleted from first paragraph: 
The CAEPR does not provide frequency data; refer to the Investigator's Brochure for this 
information. 

 Sec 9.6, pg 47-49 
Investigational Agent 
Adverse Events 

The CAEPR has been updated with Version 2.1. This version of the CAEPR provides 
frequency information for trastuzumab expected events, and uses CTCAE Version 4 
terms. 

 Sec 9.6, pg 50 
Investigational Agent 
Adverse Events 

Deleted from end of section: 
Additional Adverse Events From the FDA Approved February 2005 Package Insert For 
Herceptin® (trastuzumab) 

 Constitutional – insomnia 
 Infection – pharyngitis 
 Lymphatics – edema, peripheral edema 
 Neurology – depression, dizziness 

 Sec 9.9, pg 52 
Secondary 
Malignancies (new) 

This section has been renamed from “Routine Reporting of Adverse Events” to 
“Secondary Malignancies.” 
 

 Sec 9.9, pg 52 
Secondary 
Malignancies 

The following paragraph has been added to Section 9.9: 
All cases of acute myeloid leukemia (AML) and myelodysplastic syndrome (MDS) that occur 
in patients on NCI-sponsored trials following their treatment for cancer must be reported to 
the Investigational Drug Branch (IDB) of the NCI-CTEP. Use the AdEERS web application 
for secondary AML/MDS reporting. 
 
The following paragraph has been deleted from Section 9.9: 
Routine reporting includes adverse events for which expedited reporting was required, as 
well as those events that did not require expedited reporting.  All adverse events reported via 
AdEERS must also be reported on Form AE (Adverse Event Form).  Report adverse events 
on Form AE as described below and according to instructions on Form AE. 

 Sec 9.10, pg 52 
Routine Reporting of 
Adverse Events 

The following paragraph has been added to Section 9.10: 
Routine reporting includes adverse events for which expedited reporting was required, as 
well as those events that did not require expedited reporting.  All adverse events reported via 
AdEERS must also be reported on Form AE (Adverse Event Form).  Report adverse events 
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on Form AE as described below and according to instructions on Form AE. 
 Sec 14, pg 80 

Other Studies 
Added to end of paragraph: 
To confirm patient consent, a copy of the completed Specimen Banking Consent (SBC) form 
must be faxed to the Central Specimen Bank at Washington University in St. Louis. See the 
Schedule of Forms. 

 App B, pg 94 
Staging Reference for 
Breast Cancer 

Added to staging manual description: 
(Note: Because this is an ongoing study, AJCC 6th Edition will continue to be used) 

 App F, pgs 113-115 
Model Consent: 
“What side effects or 
risks can I expect 
from being in the 
study?” 

Risks related to trastuzumab have been updated to match the revised CAEPR, as 
requested by CTEP. 
 
Risks with undetermined relationship to trastuzumab have been deleted, as permitted 
by CTEP.  

End A6 changes 
 
06/15/2010 Z1041 A5 ACOSOG activation 
05/27/2010 Z1041 A5 CTEP approval 
Begin A5 changes: 
 All pages Updated: Footers, page numbers 
 Title page Updated: Version number, version dates 
 Pg 2 

Contact Information 
Added: Basic Sciences chair 

 Sec 1.1, pg 7 
Summary of the 
Study 

Fourth paragraph, last sentence changed from: 
Patients in both arms will be assessed for recurrence every 3 months for 2 years following 
study entry... 
 
Fourth paragraph, last sentence changed to: 
Patients in both arms will be assessed for recurrence every 3 months during postoperative 
trastuzumab alone... 

 Sec 5.1.1, pg 24 
Treatment Regimen 
for Arm 1 

Asterisk added to Planned Duration for FEC and Paclitaxel. 

 Sec 5.1.1, pg 24 
Treatment Regimen 
for Arm 1 

Added to footnotes: 
* Patients should receive all 4 cycles of FEC whenever possible. Treatment schedule should 
be extended to accommodate FEC doses delayed by toxicity or other reasons, as permitted by 
Dose Modifications section. Note: Paclitaxel doses held due to toxicity or other reasons 
should not be administered or “made up” via an extended treatment schedule. 

 Sec 5.1.2, pg 25 
Treatment Regimen 
for Arm 2 

Asterisk added to Planned Duration for FEC and Paclitaxel. 

 Sec 5.1.2, pg 25 
Treatment Regimen 
for Arm 2 

Added to footnotes: 
* Patients should receive all 4 cycles of FEC whenever possible. Treatment schedule should 
be extended to accommodate FEC doses delayed by toxicity or other reasons, as permitted by 
Dose Modifications section. Note: Paclitaxel doses held due to toxicity or other reasons 
should not be administered or “made up” via an extended treatment schedule. 

 Sec 14.0, pg 80 
Pathology Studies and 
Correlative Studies 

Added to end of section: 
Other Studies 
Samples from Z1041 also may be used for the purposes of the Collaborative Cancer Genome 
Research Project.  The goal of this project is to document all the genetic abnormalities 
associated with cancer.  To facilitate discovery and collaboration, DNA sequences from 
consenting patients will be anonymously released on the world-wide-web.  Since release of 
any DNA sequence data raises privacy issues, an additional consent form has been developed 
that incorporates language recommended by NHGRI (National Human Genome Research 
Instutute).  All patients may be offered this consent after IRB approval of Amendment 5. No 
additional sample collection is required. If the patient accepts and signs the form, the DNA 
samples will then be entered into the genome research pipeline.  There are no limits on the 
number of genes that will be sequenced because in some cases the entire genome may be 
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sequenced from one or more individuals who have agreed to participate. 
 Appendix E, pg 101 

CTSU Participation 
Procedures 

Updated: CTSU website and ACOSOG personnel information. 

 Appendix F, pg 106 
Model Consent Form: 
“If you are in Arm 1” 

Added to last sentence: 
30 minutes to  

 Appendix F, pg 106 
Model Consent Form: 
“If you are in Arm 2” 

14-day time period between paclitaxel and FEC has been updated to 7 days. 

 Appendix F, pg 106 
Model Consent Form: 
“If you are in Arm 2” 

Added to last sentence: 
30 minutes to  

 Appendix G, pg 121 
Genome Model 
Consent Form (new) 

Added to Appendix G: Genome Model Consent Form. 

 Appendix H, pg 126 
Revision History 

Renumbered: Appendix H 

End A5 changes 
 
10/15/2009 Z1041 A4 ACOSOG activation 
10/01/2009 Z1041 A4 CTEP approval 
Begin A4 changes: 
 All pages Updated: Footers, page numbers 
 Title page Updated: Version number, version dates 
 Pg 2 

Contact Information 
Updated: Study chair email; Statistician; QA Specialist 

 Pg 2 
Contact Information 

Added: Patient advocate 

 Pg 2 
Contact Information 

Added above table: 
NOTE: For all questions, contact the QA Specialist identified below. 

 Sec 1.1, pg 7 
Summary of Study 

Added to second paragraph, last sentence: 
or echo 

 Sec 2.0, pg 17 
Schema 

Clinical tumor size strata changed from: 
(2.0-4 .0 cm, > 4.0 cm) 
 
Clinical tumor size strata changed to: 
(breast tumor size < 2cm and nodal metastases < 2cm; breast tumor size < 2cm and nodal 
metastases >= 2cm; breast tumor size 2cm-4cm (any nodal); breast tumor size >4 cm (any 
nodal)) 

 Sec 3.1, pg 18 
Eligibility Criteria 

Added to criterion #4: 
NOTE: FNA is acceptable for evaluation of breast primaries < 2 cm and lymph node 
metastases. 

 Sec 3.1, pg 18 
Eligibility Criteria 

Criterion #5 changed from: 
The breast tumor/target lesion must meet criteria for measurable disease (  2.0 cm) according 
to the criteria in Response Evaluation Criteria in Solid Tumors (RECIST)62 NOTE: If 
measurable, biopsy-positive lymph nodes are present, even in the absence of a measurable 
breast primary, then the patient is still eligible. 
 
Criterion #5 changed to: 
Patients must have a breast primary > 2.0 cm and/or one or more biopsy-positive lymph 
nodes. Patients with prior excisional biopsy of the breast primary are eligible, provided 
biopsy-positive lymph nodes are present. 

 Sec 3.1, pg 18 
Eligibility Criteria 

Added to criterion #7: 
Note: Echocardiogram may be substituted for MUGA at baseline, but the same method of 
assessment should be used throughout the study. 

 Sec 3.1, pg 19 Second sentence of criterion #13 changed from: 
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Eligibility Criteria However, patients who have had FNA of an axillary node are eligible. 
 
Second sentence of criterion #13 changed to: 
However, patients who have had non-excisional biopsy of an axillary node are eligible. 

 Sec 3.2, pg 22 
Study Calendar: 
footnotes 

Last sentence of footnote h changed from: 
Echocardiogram is not permitted as a substitute. 
 
Last sentence of footnote h changed to: 
Note: Echocardiogram may be substituted for MUGA, but the same method of assessment 
should be used throughout the study. 

 Sec 4.0, pg 23 
Patient Registration 

Section has been rewritten to accommodate use of OPEN registration system. 

 Sec 5.1.1, pg 24 
Table 1: 
Chemotherapy 
Regimen for Arm 1 

Table has been clarified as follows: 
 +/- 3 days added to FEC dosing interval 
 Post-op trastuzumab will begin 3-4 weeks after surgery 
 Post-op trastuzumab infusion may be 30-60 minutes, as tolerated by the patient 
 Footnote B references Table 3. 
 Footnote C has been changed to:  

Weekly trastuzumab may continue at physician’s discretion until surgery is performed. 
 Footnote D has been changed to:  

Surgery should be performed within 6 weeks (+/- 1 week) after conclusion of concomitant 
paclitaxel and trastuzumab. Prior to surgery final tumor assessments by physical exam and 
mammogram. 

 Sec 5.1.2, pg 25 
Table 2: 
Chemotherapy 
Regimen for Arm 2 

Table has been clarified as follows: 
 Timing of start of FEC has been changed to: 

7 days after the last dose of Paclitaxel/Trastuzumab 
 +/- 3 days added to FEC dosing interval 
 Post-op trastuzumab will begin 3-4 weeks after surgery 
 Post-op trastuzumab infusion may be 30-60 minutes, as tolerated by the patient 
 Footnote B references Table 4. 
 Footnote C has been changed to:  

Weekly trastuzumab may continue at physician’s discretion until surgery is performed. 
 Footnote D has been changed to:  

Surgery should be performed within 6 weeks (+/- 1 week) after conclusion of concomitant 
FEC and trastuzumab. Prior to surgery final tumor assessments by physical exam and 
mammogram. 

 Sec 5.2.1, pg 26 
Calculation of BSA, 
Chemotherapy Doses 
and Trastuzumab 

Deleted first sentence: 
Recommended chemotherapy and trastuzumab doses will be provided by the ACOSOG at 
study entry. 

 Sec 5.13.3, pg 34 
Considerations 
Regarding Cardiac 
Dysfunction and 
Continuation of 
Trastuzumab 
Administration 

Added: 
NOTE 3: Echocardiogram may be substituted for MUGA, but the same method of 
assessment should be used throughout the study. 

 Sec 5.13.3, pg 35 
Table 10: Guidelines 
for Performing 
Repeat MUGA* Scans 
and Continuing 
Trastuzumab for Arm 
1 and Arm 2 Patients 
Who Have an 
Asymptomatic 
Decrease in LVEF 

Added footnote after table: 
*Note: Echocardiogram may be substituted for MUGA, but the same method of 
assessment should be used throughout the study. 
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from Baseline 
 Sec 9.11, pg 52 

Cardiac Safety 
Monitoring 

Added to end of first paragraph: 
Note: Echocardiogram may be substituted for MUGA, but the same method of assessment 
should be used throughout the study. 

 Sec 11.1, pg 54 
Overview of the Study 
Design 

Tumor size strata changed from: 
(2.0 - 4.0 cm, > 4.0 cm) 
 
Tumor size strata changed to: 
(breast tumor size < 2cm and nodal metastases < 2cm; breast tumor size < 2cm and nodal 
metastases >= 2cm; breast tumor size 2cm-4cm (any nodal); breast tumor size >4 cm (any 
nodal)) 

 Sec 11.4.5, pg 56 
MUGA/Echo Scans 

Echocardiogram option added to section heading and first paragraph. 

 Appendix E, pg 101 
CTSU Participation 
Procedures: 
Registration and 
Randomization 

Section has been rewritten to accommodate use of OPEN registration system and to 
direct CTSU participants to the protocol for all other requirements. 

 Appendix F, pg 105 
Model Consent: 
“Before you begin the 
study:” 

Echocardiogram option added to required tests. 

 Appendix F, pg 107 
Model Consent: 
Summary of 
Treatment schema 
diagram 

Updated: Clinical Tumor Size strata. 

 Appendix F, pg 108 
Model Consent: 
“During your 
chemotherapy” and 
“When you are 
finished taking the 
chemotherapy 
drugs:”  

Echocardiogram option added to required tests. 

 Appendix F, pg 115 
Model Consent: “Will 
my medical 
information be kept 
private?” 

CTSU name corrected. 

 Appendix F, pg 116 
Model Consent: 
“Tests, procedures, or 
drugs for which there 
is no charge in this 
study:” 

Echocardiogram option added to third paragraph. 

End A4 changes 
 
12/01/2008 Z1041 A3 ACOSOG activation 
11/26/2008 Z1041 A3 CTEP approval 
Begin A3 changes: 
 All pages Updated: Footers, page numbers 
 Title page Updated: Version number, version dates 
 Pg 2, Contact 

Information 
Added: CTSU contact 

 Pg 7, Sec 1.1, second-
to-last paragraph 

Deleted from first sentence: Step 1 
 
Deleted second sentence: Central review will not be conducted in Step 2. 
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 Pg 7, Sec 1.1, last 
paragraph 

Changed from: Z1041 study is being conducted in 2 steps (refer to Figures 1 and 2).  The 
sample size for the first step is 270 patients.  Following an accrual hiatus of approximately 9 
months to allow evaluation of pCR rates and interim analysis of protocol-defined cardiac 
events (CE), an additional 121 patients will be registered to the Arm 2 regimen if analysis 
confirms increased activity and acceptable rates of cardiotoxicity in Arm 2. With an 
anticipated accrual rate that increases from 5 patients per month up to a monthly maximum of 
35 patients per month, the accrual goal for Step 1 should be satisfied after 11 months.  
Allowing 9 months for the hiatus and 5 months for accrual to Step 2, the accrual goal for the 
study will be met after approximately 25 months. 
 
Changed to: The sample size for Z1041 is 270 patients.  With an anticipated accrual rate of 8 
patients per month the accrual goal for the study will be met after approximately 34 months. 

 Pg 17, Figure 1 Deleted: Figure 1 
 Pg 17, Schema Deleted from first box: Palpable 

 
Deleted from third box: for Step 1 
 
Deleted from fourth box: during Step 1 

 Pg 22, Study 
Calendar, footnotes 

Deleted from o footnote: enrolled in Step 1 

 Pg 25, Sec 5.1.2 Deleted first paragraph: Note: If accrual is resumed after the accrual hiatus, all patients 
entered during Step 2 of the study will be treated according to the instructions for Arm 2 
patients. 

 Pg 27, Sec 5.4 Deleted first paragraph: NOTE: If accrual is resumed after the accrual hiatus, the 
instructions for Arm 2 patients must be followed for all patients enrolled after the accrual 
hiatus. 

 Pg 54, Sec 11.1, first 
paragraph 

Changed from: The study will be conducted in two steps.  In the first step, 270 patients will 
be randomly assigned to Arm 1 or Arm 2.  This step will be followed by a hiatus of 
approximately nine months to allow evaluation of pCR rates and Cardiac Event rates (i.e., 
NYHA Class III/IV CHF or definite/probable cardiac death).  Following analysis of these 
data, an additional 121 patients will be registered to the Arm 2 regimen. 
 
Changed to: In this study, 270 patients will be randomly assigned to Arm 1 or Arm 2 with 
equal probability. 

 Pg 54, Sec 11.1, 
second paragraph 

Changed from: Randomization: In Step 1, patients will be randomly assigned to receive 
therapy on Arm 1 or Arm 2 with equal probability.  Randomization will be balanced by tumor 
size (2.0 - 4.0 cm, > 4.0 cm), age (< 50, 50) and hormone receptor status (ER- and PgR-
negative, ER- and/or PgR-positive), using a biased coin minimization algorithm.76  In Step 2, 
assignment is not randomized. 
 
Changed to: Randomization will be balanced by tumor size (2.0 - 4.0 cm, > 4.0 cm), age (< 
50, 50) and hormone receptor status (ER- and PgR-negative, ER- and/or PgR-positive), using 
a biased coin minimization algorithm.76 

 Pg 54, Sec 11.1, third 
paragraph 

Changed from: Sample Size and Time to Accrue:  Following the initiation of the study, we 
assume that monthly accrual will increase as follows: 5, 10, 15, 20, 25, 30, 35, 35, up to a 
monthly maximum of 35. Step 1 will therefore take 11 months.  Allowing 9 months for the 
hiatus, and 5 months for accrual to Step 2, the accrual goal will be met after approximately 25 
months. 
 
Changed to: Sample Size and Time to Accrue:  Following the initiation of the study, we 
assume that monthly accrual will be approximately 8 patients per month. Accrual will 
therefore take approximately 34 months. 

 Pg 54, Sec 11.2, first 
paragraph 

Changed from:  
Following the completion of accrual to Step 1, a 9-month hiatus in accrual will allow the 
assessment of pCR rates in both arms.  In addition, at the point in time when all Step 1 Arm 2 
patients have been on study long enough to have completed nine months of therapy with 
trastuzumab, the proportion of patients experiencing a Cardiac Event will be computed in this 
Arm.  For purposes of this Statistical Section, a Cardiac Event is defined to be NYHA Class 
III/IV CHF or definite/probable cardiac death, and as adjudicated by the independent Cardiac 
Review Panel (CRP).  The second step of accrual will then be initiated unless either (i) the 
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pCR in Arm 2 is not statistically significantly greater than that in Arm 1 based on a 2-sided 
.05 level test (see Section 20.7.1), or (ii) the observed proportion of Arm 2 patients 
experiencing cardiac events (i.e. Class III/IV CHF or definite/probable cardiac death) exceeds 
7.0%.  (Assuming 135 patients are randomized to Arm 2 and 128 begin therapy, this would 
require at least 9 events.)  If either of these conditions occurs, the second stage of the trial will 
be suspended, subject to the review and approval of the ACOSOG Data Monitoring 
Committee (DMC).  During the course of accrual to Step 1, if at any time 9 or more cardiac 
events are confirmed in Arm 2, accrual to the study will be immediately suspended. 
 
Changed to:  
For purposes of this Statistical Section, a Cardiac Event is defined to be NYHA Class III/IV 
CHF or definite/probable cardiac death, and as adjudicated by the independent Cardiac 
Review Panel (CRP).  During the course of accrual, if at any time 9 or more cardiac events are 
confirmed in Arm 2, accrual to the study will be immediately suspended. 

 Pg 54, Sec 11.2, 
second paragraph 

First line changed from: For the interim analysis... 
 
First line changed to: For monitoring analysis... 

 Pg 55, Sec 11.3, 
section heading 

Deleted: Step 1 

 Pg 55, Sec 11.3, first 
paragraph 

Deleted from first sentence: for Step 1 
 
Deleted second sentence: Note that no Step 2 data will be used for the comparison of the two 
study arms. 
 
Deleted from sixth sentence: the first step of 
 
Deleted from last sentence: Step 1 of 

 Pg 55, Sec 11.4 Deleted: 
11.4 Step 2 Sample Size Justifications 
The Step 2 sample size is based on a secondary aim, specifically, the need to accurately 
estimate the proportion of Arm 2 patients in the study population who will experience Class 
III/IV CHF or cardiac death (Cardiac Event).  This estimate will be based on all Step 1 
patients assigned to Arm 2 who accept their treatment and complete at least one dose of 
trastuzumab, plus all Step 2 patients who complete at least one dose of trastuzumab (if Step 2 
is completed). Note that there will be no formal comparison done between the two treatment 
arms using Step 2 data.  In NSABP protocol B-31, patients receiving AC followed by 4 cycles 
of paclitaxel (q 3 week) plus 52 weeks of trastuzumab (beginning with the first dose of 
paclitaxel) experienced a rate of Class III/IV CHF of approximately 4% after initiating 
trastuzumab.43  In the MD Anderson study, 0 of 23 patients receiving the experimental 
regimen (T+H FEC+H) experienced clinical CHF, raising the possibility that by using 
epirubicin, rates of CHF of 4% or lower may be achievable in spite of the concurrent 
administration of trastuzumab with the anthracycline.14  We wished to be able to size the study 
so that, if Step 2 is reached, the 95% confidence interval for the proportion of patients who 
experience a Cardiac Event will be sufficiently narrow to either exclude 9% (i.e. will lie 
entirely to the left of 9%), or will exclude 3% (i.e. will lie entirely to the right of 3%).  Thus 
we will either be able to rule out a rate as high as 9% or a rate as low as 3%.  This requires a 
sample size of 243 patients treated with the experimental regimen in total.  Allowing for 5% 
of patients who refuse the experimental regimen, 255 patients are required in total, so that in 
Step 2, we will accrue 121 additional patients. 

 Pg 55, Sec 11.5 
Analytic Methods 

Renumbered as Section 11.4. 

 Pg 55, Sec 11.4.1, 
Time to Analysis 

Deleted: in Step 1 

 Pg 55, Sec 11.4.1, 
Analysis Plan 

Deleted from fourth sentence: during Step 1 

 Pg 55, Sec 11.4.2 Deleted: 
Time of Analysis: 
After all patients have completed therapy in Step 2. 

 Pg 56, Sec 11.4.2, 
Analysis Plan, first 

Deleted from first sentence: combined Step 1 and Step 2 
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paragraph Deleted third sentence: No adjustment to the confidence interval will be made for the interim 
analysis. 

 Pg 56, Sec 11.4.2, 
Analysis Plan, second 
paragraph 

Deleted: 
Define p = Pr {Class III/IV CHF or definite/probable cardiac death}.  Even allowing for 
possibility of early stopping, the confidence interval procedure described above can be shown 
to have ≥ 95% coverage in the frequentist sense.  That is, prior to any sampling, it can be 
shown by direct calculation that: 
  
       Pr {Step 1 CI covers p ∩ trial terminates following Step 1}+  
       Pr {combined CI covers p ∩ trial terminates following Step 2} ≥ 0.95,  
at least for all p in the interval [0.001,0.120]. 

 Pg 56, Sec 11.4.3, 
Analysis Plan 

Deleted from first sentence: Using Step 1 data, 

 Pg 56, Sec 11.4.4 Deleted: 
Time of analysis: 
After all patients have completed therapy in Step 2. 

 Pg 56, Sec 11.4.5 Deleted: 
Time of Analysis: 
Six months after all patients have completed therapy in Step 2. 

 Pg 56, Sec 11.4.5, 
Analysis Plan 

Deleted from first sentence: Step and 
 
Deleted from last sentence: in Step 1 

 Pg 56, Sec 11.4.6 Deleted: 
Time of Analysis: 
After all patients have completed therapy in Step 2. 

 Pg 57, Sec 11.4.6, 
Analysis Plan 

Deleted from end of first sentence: and protocol stage 

 Pg 57, Sec 11.4.7 Deleted: 
Time of analysis: 
Ongoing. 

 Pg 57, Sec 11.4.7, 
Analysis Plan 

Deleted: step, 

 Pg 57, Sec 11.4.8 Deleted: 
Time of Analysis:  
After all surgical data are available in Step 1. 

 Pg 57, Sec 11.4.8, 
Analysis Plan, first 
paragraph 

Deleted from third sentence: during Step 1 
 
 

 Pg 57, Sec 11.4.8, 
Analysis Plan, second 
paragraph 

Deleted paragraph: When data are available from Step 2, a pooled estimate of the breast 
conservation rate in Arm 2 will be computed.  This pooled estimate is not directly comparable 
to the Arm 1 data. 

 Pg 57, Sec 11.4.9 Deleted: 
Time of Analysis: 
Five (5) years following the accrual of the last Step 1 patient. 

 Pg 58, Sec 11.4.9, 
Analysis Plan, first 
paragraph 

Added as first sentence: This analysis will be done after all patients have been followed for a 
minimum of 5 years. 
 
Deleted from second sentence: in Step 1 
 
Deleted from fourth sentence: during Step 1 

 Pg 58, Sec 11.4.9, 
Analysis Plan, second 
paragraph 

Deleted paragraph: When data are available from Step 2, a pooled Kaplan-Meier curve will 
be computed for Arm 2.  This pooled estimate is not directly comparable to the Arm 1 data. 
 

 Pg 58, Sec 11.4.10 Deleted:  
Time of Analysis: 
After all patients have been assessed for pathologic response in Step 1, and molecular markers 
have been assayed. 
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 Pg 61, Sec 12.8, Table 
16 

Updated: Racial and ethnic accrual distribution 

 Pg 84, Sec 15, Table 
17 

Deleted from “Submission for central review” heading: ENROLLED IN STEP 1 
 
Deleted from A footnote: enrolled in Step 1. Central review will not be conducted in Step 2 

 Pg 85, Sec 15.2 Deleted from first sentence: enrolled in Step 1 
 Pg 105, Appendix F 

Informed Consent, 
cover page 

Deleted from cover page title: (STEP 1) 
 
Deleted from underneath study title: 
Important Note: An accrual hiatus will take place after 270 patients have been enrolled in 
order to determine pCR and cardiac event rates for the two treatment arms.  If there is a 
statistically significant improvement in pCR rate and an acceptable rate of cardiac events, 
accrual will continue for an additional 121 patients.  ACOSOG will notify sites if accrual is to 
be reinstated based on the analysis of data from Step 1 of the study, and instructions will be 
provided at that time.  The consent form in Appendix F must be used for all patients 
enrolled prior to the accrual hiatus.  The consent form in Appendix G must be used for all 
patients enrolled after the accrual hiatus (if the above-stated criteria are met and accrual is 
reinstated). 

 Pg 106, Appendix F, 
Informed Consent 

Added to form title: Z1041 
 
Deleted from form title: (STEP 1) 
 
Deleted from protocol title: Consent Form for Step 1 of 

 Pg 107, Appendix F, 
Informed Consent, 
Why have I been 
asked to take part in 
this research study?, 
second-to-last 
paragraph 

Deleted first sentence: In order to accomplish the first two study purposes as noted above, 
the plan is to carry out this study in two steps.  You are being asked to participate in the first 
step.  
 
New first sentence changed from: In the first step... 
 
New first sentence changed to: In this study... 

 Pg 107, Appendix F, 
Informed Consent, 
Why have I been 
asked to take part in 
this research study?, 
last paragraph 

Deleted paragraph: 
After Step 1 is completed, the study will temporarily stop enrolling new patients for about 9 
months to allow time to review the information we collect on Step 1 patients.  Enrollment of 
new patients in Step 2 will begin only if the Step 1 results show the following: 1) adding 
trastuzumab to both FEC and paclitaxel is shown to be more effective than adding 
trastuzumab to paclitaxel alone and 2) no more than 8 patients who are treated with 
trastuzumab at the same time as FEC develop serious heart problems.  All patients taking part 
in the second step will receive trastuzumab and paclitaxel followed by trastuzumab and FEC.  
In the second step of the study, we will continue to learn more about the effectiveness and 
safety of this combination of drugs. 

 Pg 108, Appendix F, 
Informed Consent, 
How many people 
will take part in the 
study? 

Changed from: About 270 patients will take part in the first step of this study.  As described 
above, if the requirements to begin Step 2 are met, about 121 additional patients will take part 
in the second step of the study. 
 
Changed to: About 270 patients will take part in this study. 

 Pg 110, Appendix F, 
Informed Consent, 
Summary of 
Treatment diagram 

Deleted from first box: Palpable 
 
Deleted from third box: for Step 1 
 
Deleted from fourth box: during Step 1 

 Pg 122, Appendix F, 
Informed Consent, 
sample question #2 

Added: and blood 

 Pg 124, Appendix G, 
Model Consent Form 

(Step 2) 

Deleted appendix: Model Consent Form (Step 2) 

 Pg 124, Appendix H, 
Revision History 

Renumbered as Appendix G. 

End A3 changes 
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06/02/2008 Z1041 A2 ACOSOG activation 
05/22/2008 Z1041 A2 CTEP approval 
Begin A2 changes: 
 All pages Updated: Footers, page numbers 
 Title page Protocol title changed from:  

A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with Palpable and Operable Breast Cancer 
 
Protocol title changed to:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with HER-2 Positive Operable Breast 
Cancer 
 
Updated: ACOSOG version number, ACOSOG version date, NCI version date 

 Page 2 Updated: Contact information 
 Page 3 Deleted from top of page: This study is restricted to ACOSOG members.  It will not be open 

to intergroup enrollments through the CTSU. 
 
First paragraph, second sentence changed from: All sites will submit data electronically 
via the CTSU’s Remote Data Capture (RDC) system. 
 
First paragraph, second sentence changed to: All sites will submit data electronically via 
the CTSU’s Remote Data Capture (RDC) system, or via fax. 
 
Updated: CTSU contact table 
 
Amended: CTSU appendix reference 
 
Second bullet added under Participants: 
Cancer Trials Support Unit (CTSU) investigators.  Note that patient enrollments from 
institutions that are not aligned with ACOSOG will be conducted via the NCI Cancer Trials 
Support Unit (CTSU) and all data should be sent to the CTSU. 
 
Deleted: 
ACOSOG STANDARD OPERATING PROCEDURES (SOPS) 
For detailed guidelines for the conduct of the study, sites should refer to the following SOPs 
available on the ACOSOG website at http://www.acosog.org/. 
 
SOP NAME   DESCRIPTION 
Data Sub    Data Submission 
Death Notice                                           Notice of Death 
ExtFU    Extended Follow-up 
InfCon    Informed Consent Form Procedures 
IRB App    Institutional Review Board Approval 
OHRP (OPRR) App Applying for Office of Human Research  
 Protection Assurance 
Pat Reg    Patient Registration 

 Pages 4-6 Updated: Table of Contents 
 Page 18, Figure 2, 

Arm 2 box 
Changed from: Trastuzumab weekly x 13 
 
Changed to: Trastuzumab weekly x 12 
 
Changed from: weeks 2-13: 2 mg/kg IV 
 
Changed to: weeks 2-12: 2 mg/kg IV 
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 Page 19, Sec 3.1 Added: NOTE: For time periods referred to in months, one month = 30 days. 
 Page 19, Sec 3.1, #4 Deleted: (patients with excisional or incisional biopsy of the primary breast tumor are NOT 

eligible) 
 Page 19, Sec 3.1, #5 Changed from: The breast tumor must meet criteria for palpable measurable disease (  2.0 

cm) according to the criteria in Response Evaluation Criteria in Solid Tumors (RECIST).62 
 
Changed to: 
The breast tumor/target lesion must meet criteria for measurable disease (  2.0 cm) according 
to the criteria in Response Evaluation Criteria in Solid Tumors (RECIST).62  NOTE: If 
measurable, biopsy-positive lymph nodes are present, even in the absence of a measurable 
breast primary, then the patient is still eligible. 

 Page 20, Sec. 3.1 Deleted: 
14. Patients must NOT have tumors clinically staged as T4 (see Appendix B). 
 
15. Patients must NOT have ipsilateral cN2b or cN3 disease (see Appendix B). 

 Page 22, Sec. 3.2 Added to section heading: NOTE: For time periods referred to in months, one month = 
30 days. 

 Page 23, Sec. 3.2, 
Footnote O 

Changed from: Required for all patients enrolled in Stage 1. 
 
Changed to: Surgical specimen submission is required for all patients enrolled in Step 1. See 
the Tissue and Blood Requirements section. 

 Page 25, Sec 4.0 Added: 
ACOSOG Member Sites 
All forms and documents associated with this study can be downloaded from the protocol-
specific page of the ACOSOG website (www.acosog.org).  ACOSOG member sites using 
CTSU Remote Data Capture (RDC) system can access the system via the provided weblink.  
Patients can be registered only after pre-treatment evaluation is complete, all eligibility criteria 
have been met, and all pertinent forms and documents are on file with the CTSU. 
 
Non-ACOSOG Sites 
All forms and documents associated with this study can be downloaded from the protocol-
specific page of the CTSU registered-member website (http://members.ctsu.org).  Patients can 
be registered only after pre-treatment evaluation is complete, all eligibility criteria have been 
met, and all pertinent forms and documents are on file with the CTSU. See the Appendices for 
non-ACOSOG site registration procedures. 

 Page 26, Sec 5.1.2, 
Table 2 

Trastuzumab duration changed from: 13 weeks 
 
Trastuzumab duration changed to: 12 weeks 
 
Deleted: B footnote 
 
Updated: Footnote designations 

 Page 29, Sec 5.5.2 Hemoglobin changed from: < 11.0 gm/dL  
 
Hemoglobin changed to: < 10.0 gm/dL 

 Page 54, Sec 10.1,  
Data Completion and 
Submission 
Guidelines, second 
paragraph 

First sentence changed from: In addition to submitting patient data electronically via the 
RDC system, ACOSOG sites will be required... 
 
First sentence changed to: In addition to submitting patient data electronically via the RDC 
system, ACOSOG sites may be required... 
 
Added to end of paragraph: Submission via fax is also allowed for sites unable to use the 
RDC system for technical or other reasons. 

 Page 54, Sec 10.1,  
“Data Completion 
and Submission 
Guidelines”, fourth 
paragraph 

Added: Non-ACOSOG members may access required forms on the Z1041 page of the CTSU 
website at www.ctsu.org. 



ACOSOG  Protocol Z1041 
 

Z1041 A7  - 139 - 

 Page 54, Sec 10.1, 
“Submission Via 
Hard Copy”, first 
paragraph 

Changed from: These instructions apply only to RDC sites that are submitting paper data for 
quality assurance purposes and those sites with special circumstances that preclude the use of 
a remote data capture system. 
 
Changed to: These instructions apply to RDC sites that are submitting clinical reports or 
submitting paper data for quality assurance purposes.  

 Page 54, Sec 10.1, 
“Submission Via 
Hard Copy”, second 
paragraph 

Changed from: Original and amended post-enrollment CRFs (including Specimen Bank 
Submission and Specimen Bank Consent CRFs), clinical reports, and responses to query and 
delinquency letters must be mailed... 
 
Changed to: Original and amended post-enrollment CRFs (including Specimen Bank 
Submission and Specimen Bank Consent CRFs), clinical reports, and responses to query and 
delinquency letters must be faxed... 

 Page 54, Sec 10.1, 
“Submission Via 
Hard Copy”, fourth 
paragraph 

Changed from: Mail original and amended post-enrollment CRF’s, clinical reports, and 
responses to query and delinquency letters to: 
Westat 
CTSU Data Operations Center – Houston Office  
5615 Kirby Dr. Suite 710  
Houston TX 77005  
Fax: 1-800-565-4553  
 
Changed to: Fax original and amended post-enrollment CRF’s, clinical reports, and responses 
to query and delinquency letters to: 
Westat 
1-301-545-0406 

 Page 55, Sec 11.3 Added second sentence: Note that no Step 2 data will be used for the comparison of the two 
study arms. 

 Page 56, Sec 11.4 Added third sentence: Note that there will be no formal comparison done between the two 
treatment arms using Step 2 data. 

 Page 60, Sec 11.5.10 Added to end of section: NOTE: The analysis results of this study are not intended to 
support a new or expanded labeling claim for Herceptin. 

 Page 86, Sec 15.0 Section title changed from: Summary of Tissue and Blood Requirements 
 
Section title changed to: Tissue and Blood Requirements 

 Page 86, Sec 15.0, 
Table 17 

Added to Blood in first column: (2 tubes) 
 
Added to Footnote A: Submission of surgical specimens for central review is required for 
all patients enrolled in Step 1. 

 Page 87, Sec 15.1 Added second paragraph: 
Specimen shipping kits will be provided to each institution.  The institution can order these 
kits in advance (no charge) by contacting the ACOSOG-CSB using the contact information 
below.  Specimens may be sent to the ACOSOG Central Specimen Bank on Monday through 
Friday for next day delivery.  The Bank cannot receive specimens on Sundays or holidays.  
Do not send specimens on Saturday or the day before a holiday. 

 Page 87, Sec 15.2 Added new section title: Required Specimens 
 
Added to section:  
Tissue specimens from the definitive surgery are required for central review for all patients 
enrolled in Step 1. See Table 17. 

 Page 87, Sec 15.3 Added new section title: Optional Specimens (for patients who have consented to 
additional specimen submission) 

 Page 87, Sec 15.3.1 Section renumbered (was 15.2). 
 Page 87, Sec 15.3.2 Section renumbered (was 15.3). 
 Page 87, Sec 15.3.3 Section renumbered (was 15.4). 
 Page 87, Sec 15.4 Added new section title: Shipping Address for All Specimens 

Added to section: 
Attention: Dr. Mark Watson 
ACOSOG Central Specimen Bank 
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Room 2316, Kingshighway Bldg. 
Barnes-Jewish Hospital North 
216 S. Kingshighway 
St. Louis, MO 63110 
Phone: 314-454-7615 

 Page 104-106, 
Appendix E 

Added new appendix: Cancer Trials Support Unit (CTSU) Participation Procedures 

 Page 107, Appendix 
F  
(Step 1 Model ICF) 

Protocol title changed from:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with Palpable and Operable Breast Cancer 
 
Protocol title changed to:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with HER-2 Positive Operable Breast 
Cancer 

 Page 108, Appendix 
F 
(Step 1 Model ICF) 

Protocol title changed from:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with Palpable and Operable Breast Cancer 
 
Protocol title changed to:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with HER-2 Positive Operable Breast 
Cancer 

 Page 111, Appendix 
F 
(Step 1 Model ICF), 
”If you are in Arm 2”, 
middle of paragraph 

Deleted; You will continue to receive trastuzumab weekly during this time.   
 
Changed from: You will also continue to receive trastuzumab once a week through a vein for 
about 13 weeks... 
 
Changed to: You will also continue to receive trastuzumab once a week through a vein for 
about 12 weeks... 

 Page 112, Appendix 
F 
(Step 1 Model ICF), 
Summary of 
Treatment diagram, 
Arm 2 box 

Changed from: Trastuzumab weekly x 13 
 
Changed to: Trastuzumab weekly x 12 
 
Changed from: weeks 2-13: 2 mg/kg IV 
 
Changed to: weeks 2-12: 2 mg/kg IV 

 Page 125, Appendix 
F 
(Step 1 Model ICF) 

Deleted:  
Signatures 
You will get a copy of all pages of this consent form and any new information gained during 
the study.  You may also request a copy of the protocol (full study plan). 
 
 

 Page 126, Appendix 
G (Step 2 Model ICF) 

Protocol title changed from:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with Palpable and Operable Breast Cancer 
 
Protocol title changed to:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with HER-2 Positive Operable Breast 
Cancer 

 Page 127, Appendix 
G (Step 2 Model ICF) 

Protocol title changed from:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
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Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with Palpable and Operable Breast Cancer 
 
Protocol title changed to:  
A Randomized Phase III Trial Comparing A Neoadjuvant Regimen Of FEC-75 Followed By 
Paclitaxel Plus Trastuzumab With A Neoadjuvant Regimen Of Paclitaxel Plus Trastuzumab 
Followed By FEC-75 Plus Trastuzumab In Patients with HER-2 Positive Operable Breast 
Cancer 

 Page 129, Appendix 
G 
(Step 2 Model ICF), 
”During the study”, 
middle of  third 
paragraph 

Deleted: You will continue to receive trastuzumab weekly during this time. 
 
Changed from: You will also continue to receive trastuzumab once a week through a vein for 
about 13 weeks... 
 
Changed to: You will also continue to receive trastuzumab once a week through a vein for 
about 12 weeks... 

 Page 130, Appendix 
G 
(Step 2 Model ICF), 
Summary of 
Treatment chart 

Changed from:  
Trastuzumab given through a vein once a week for 13 weeks 
 
Changed to:  
Trastuzumab given through a vein once a week for 12 weeks 

  Changed from: YOU WILL GET A COPY OF ALL PAGES OF THIS CONSENT FORM AND ANY NEW 
INFORMATION GAINED DURING THE STUDY.  YOU MAY ALSO REQUEST A COPY OF THE 
PROTOCOL (FULL STUDY PLAN). 
 
Changed to: You will receive a copy of this form.  If you want more information about this 
study, ask your study doctor. 

End A2 changes 
 
07/02/2007 Z1041 A1 ACOSOG Initial Activation 
06/29/2007 Z1041 A1 CTEP Approval 

 


