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PCG BRE007-12 
 

Phase II Protocol of Proton Therapy for Partial Breast Irradiation in Early Stage Breast 
Cancer 

 
SCHEMA 

 

 
 

 

 

 

 

 

 

 

 

 

 

Patient Population: (See Section 3.0 for Complete Eligibility)  

• Pathology proven invasive ductal carcinoma (lobular is not allowed) and/or ductal 
carcinoma in situ (DCIS). 

• Lumpectomy performed, with documented negative surgical margins by 0.2 cm or more. 
If re-excision results in negative surgical margins 0.2 cm or more, patient is eligible.  

• Stage 0, I, II (Tis, T1, or T2 N0 M0 per AJCC criteria 7th and/or 8th Ed.). If stage II, the 
tumor size must be < = 3.0 cm. A patient with invasive histology must have nodal stage 
pN0 by H&E stains on sentinel node biopsy or axillary lymph node dissection. 

• Must be > = 50 years of age 
• ER positive disease with ER/PR report available.  

 

Required Sample Size: 132 

Lumpectomy 

Study Registration 

Radiotherapy 
4.0 Gy (RBE) x 10 fractions to  

40 Gy (RBE) Total Dose 

Within 8 weeks after completion of chemotherapy  
OR 

Within 12 weeks after surgery  
 

Begin Follow Up per 
Section 4.0 

4 weeks 
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1.0 INTRODUCTION 
1.1 Background 

Over the past half century, breast cancer has proven an intransigent foe, persisting as a 
major cause of morbidity and mortality among women in the United States and 
worldwide. Longer lifespans and increased screening make breast cancer diagnoses 
commonplace. Treatment decisions, however, grow ever more complex. Current standard 
of care for early stage breast cancer is mastectomy or breast conserving therapy with 
whole breast irradiation following lumpectomy. However, studies of breast cancer 
recurrence have demonstrated the majority of tumors to recur in or adjacent to the 
original tumor site.1 The question has thus been raised as to whether radiation to the 
whole breast is necessary or justified. Limiting radiation to the area of the original tumor 
may reduce acute and long-term skin and organ toxicities while making radiation therapy 
more convenient and less expensive.1 Several clinical trials are underway comparing 
partial breast irradiation (PBI) to whole breast irradiation. Numerous centers are offering 
partial breast irradiation outside of clinical trials as well, despite the lack of long-term 
safety and efficacy data on PBI.2 

 
Available PBI methods include brachytherapy, in which catheters or balloons are 
surgically inserted to deliver radiation therapy to the lumpectomy cavity, and 
conventional external beam radiation therapy, or EBRT. External beam photon therapy is 
attractive for its non-invasive nature and ability to deliver a more homogenous dose 
distribution compared to brachytherapy, however it also delivers a greater radiation dose 
to surrounding normal breast tissue.2 Proton therapy has the capacity to provide the same 
advantages as photon EBRT while minimizing dose to normal surrounding tissue.3 
Clinical data on PBI with protons is minimal, however, leaving many questions 
unanswered. The impetus behind this protocol is to address these gaps by further 
investigating the feasibility, safety, and efficacy of proton therapy for partial breast 
irradiation. 
  
 

2.0 OBJECTIVES 
2.1 Primary  

To determine freedom from ipsilateral breast recurrence occurrences in patients receiving 
partial breast proton radiation therapy limited to the region of the tumor at 3 years. 

2.2 Exploratory  
2.2.1 To assess the acute and long-term toxicity of partial breast irradiation using 

proton therapy for the treatment of early stage breast cancer. 
2.2.2 To assess relationship between breast size and partial breast dosimetry. 
2.2.3 Determine quality of life results. 
2.2.4 To determine overall survival rate of patients with breast cancer treated 

with proton radiation at 3 years. 
2.2.5 To determine recurrence pattern of patients with breast cancer treated with proton 

partial breast irradiation at 3 years. 
 
 
3.0 PATIENT SELECTION 

This study will be open to all patients who qualify at approved institutions. Patients who are 
enrolled on other protocols may still be enrolled concurrently on this protocol if the other 
protocol allows for proton radiotherapy.  
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3.1 Conditions for Eligibility  
3.1.1 Must sign study-specific, IRB approved informed consent form prior to 

study entry. Note consent by legally authorized representative is not allowed for 
this trial.  

3.1.2 Must be female. 
3.1.3 Must be > = 50 years of age.  
3.1.4 Must have a life expectancy of at least 5 years based on age and co-morbidities.  
3.1.5 Must have pathology proven invasive ductal carcinoma (lobular is not allowed) 

and/or ductal carcinoma in situ (DCIS). 
3.1.6 One of the following criteria must be met: (a) Tumors that are microscopically 

multifocal must be 3.0 cm or less in total aggregate size and encompassed within 
a single scar (b) Patient does not have microscopically multifocal tumor.  

3.1.7 For tumors that are invasive, if in the presence of extensive intraductal 
component (EIC), the entire pathologic tumor size (including both the intraductal 
and invasive component) must be 3.0 cm or less.  

3.1.8 Must be Stage 0, I, II (Tis, T1, or T2 N0 M0 per AJCC criteria 7th and/or 8th Ed.). 
If stage II, the tumor size must be < = 3.0 cm. A patient with invasive histology 
must have nodal stage pN0 by H&E stains on sentinel node biopsy or axillary 
lymph node dissection. 

3.1.9 Must have ER positive disease with ER/PR report available.  
3.1.10   For tumors that are invasive, HER2 must be performed (positive or negative is 

acceptable).   
3.1.11 Must have a lumpectomy performed, with documented negative surgical margins 

by 0.2 cm or more. If re-excision results in negative surgical margins 0.2 cm or 
more, patient is eligible.  

3.1.12   If image guidance with daily cone beam CT with direct physician visual 
assessment is used for treatment positioning, the presence of markers or clips in 
the surgical bed is recommended but not required. If cone beam CT imaging will 
NOT be used for image guidance, then the patient must be prepared to have 2 
fiducial markers minimum, 3 preferred, placed prior to treatment (if not 
previously done). 
• If markers or clips were placed at the time of surgery, patient must be able 

to start treatment within 12 weeks after lumpectomy or re-excision for 
adequate margins. 

• If markers were not placed at the time of surgery and are needed, patient 
must have markers placed within 6 weeks after surgery. 

• If systemic chemotherapy was given, patient must have had clips or markers 
placed at the time of surgery (if they are needed) and patient must have 
simulation scans within 6 weeks of the completion of the chemotherapy.  

3.1.13   Must be able to start treatment within 12 weeks of surgery or 8 weeks of 
finalization of chemotherapy. 

3.2 Conditions for Ineligibility 
3.2.1 Previous history of ipsilateral invasive breast cancer or DCIS.  
3.2.2 Any clinical or radiographically suspicious nodes, unless biopsy proven benign.  
3.2.3 Non-epithelial malignancies such as sarcoma or lymphoma. 
3.2.4 Suspicious residual microcalcifications on mammography of either breast, unless 

negative for malignancy on pathology. 
3.2.5  Multicentric or bilateral disease unless biopsy of the clinical abnormalities is 

performed and result is negative. 
3.2.6 Lymphovascular space invasion (LVSI) on pathology specimen. 
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3.2.7 Any previously treated breast carcinoma or synchronous breast carcinoma in 
ipsilateral breast. 

3.2.8 Prior radiation therapy to the ipsilateral breast or thorax.  
3.2.9 Paget’s disease of the nipple. 
3.2.10 Histologic examination showing invasive lobular histology.  
3.2.11 Skin involvement. 
3.2.12 Breasts technically unsatisfactory for radiation treatment upon the discretion of 

the treating physician. 
3.2.13 Significant infection or other co-existing medical condition that would preclude 

protocol therapy such as pregnancy, HIV/AIDS or collagen vascular diseases 
specifically systemic lupus erythematosus, scleroderma, or dermatomyositis.  

3.2.14 Known BRCA 1 or BRCA 2 mutation. 
3.2.15 Pregnant or lactating. 
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4.0 PATIENT ASSESSMENTS 
4.1 Study Parameters 

 Assessments/Proceduresa 

(required unless noted) 
Pre- 

Treatment 

Weekly 
During 

RT 

At 4 
weeks 

following 
RT 

Follow-Up Visits Years 7+ 

Yr 
1 

Yr 
2 

Yr 
3 

Yr 
4 

Yr 
5 

Every 24 
months 

History & Physical Exam 
including Breast Exam  Xb   X X X X X X 
Height, Weight X         

Adverse Event Assessment 

X 
Baseline 

assessment 
X X X X X X X X 

Sentinel Lymph Node 
Biopsy or Axillary Lymph 
Node Dissection 

Xe 
 

 
 

 
   

 

Bra Cup Size  X         
Menopausal Status 
(see appendix III) X         

Pregnancy Test (urine)  Xc         
Bilateral Mammogram X   X X X X X Xd 
Pathology X         
MRI or Axillary 
Ultrasound Xf         

Marker Placement (if 
indicated-2 minimum, 3 
preferred) 

X 
 

 
 

 
   

 

ER/PR, HER2e, Oncotypef X         
QOL Questionnaire  
see Study Procedures Manual 
(SPM) for details 

X 
 

 X  X 
  

 

MD Reported Cosmesis 
see SPM for details X   X  X    

Breast Photographs 
see SPM for details X   X  X    

 
a. H&P, x-rays, scans, and other testing may be performed more frequently according to physician 

preference and when symptoms suggest metastatic disease. 
b. H&P within 4 months prior to study treatment. 
c. Within 3 weeks prior to EDC registration for women of childbearing potential.  
d. Annual mammogram even after year 7. 
e. Required for invasive, optional for pure DCIS. 
f. Optional. If performed, the results must be documented. 
 

4.2 Follow-Up 
Patients will be followed for survival unless the Study Chair terminates the study. It is 
highly recommended that patients will be seen in person by the treating investigator for 
all follow-up visits. If subjects are unable to return to the clinic, they must be contacted 
by phone or email to obtain information needed for data collection. Collaborating 
medical records must also be obtained including records from other treating physician 
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exams. Any failure to contact subjects for follow-up must be clearly documented in the 
source record. 

4.3 Diagnosis of Breast Cancer Recurrence  
Cancer recurrence will be defined as seen below. For this trial all times will be based on 
the date of initial pathologic diagnosis. 
4.3.1 Ipsilateral Breast Tumor Recurrence (IBTR) 

Defined as histologically proven invasive or in situ breast cancer (non-lobular 
carcinoma in situ (LCIS)) in the tumor bed or within 3 cm of any of the markers 
(i.e. tumor bed) from the date of initial pathologic diagnosis. 

4.3.2 Ipsilateral Second Primary 
Defined as histologically proven invasive or in-situ breast cancer (non-LCIS) at 
least 3 cm from all the markers (i.e. tumor bed) from the date of initial pathologic 
diagnosis. 

4.3.3 Regional Recurrence 
Tumor in the ipsilateral axillary, infraclavicular, ipsilateral supraclavicular or 
internal mammary lymph nodes. This can be either biopsy proven or highly 
suspicious clinically on imaging such as PET scan. Time to failure is defined 
from the date of initial pathologic diagnosis. 

4.3.4 Distant Recurrence 
Defined as evidence of tumor in any areas of the body, with the exception of the 
ipsilateral breast or locoregional lymph nodes as defined by the AJCC 7th edition. 
Time to failure is defined from the date of initial pathologic diagnosis. 

• Skin, subcutaneous tissue, and lymph nodes (other than local or 
regional) metastasis.  

 Acceptable: positive cytology, histologic biopsy, or radiologic evidence 
of metastatic disease.  

• Bone marrow metastasis  
Acceptable: positive cytology, histologic biopsy, or radiologic evidence 
of metastatic disease.  

• Lung, liver, or CNS metastasis  
Acceptable: positive cytology, histologic biopsy, or radiologic evidence 
of metastatic disease. 

• Skeletal 
 Acceptable: positive cytology, histologic biopsy, or radiologic evidence 
of metastatic disease.  

4.3.5   Recurrence-Free Survival 
 Defined as the time of initial pathologic diagnosis to the first event of IBTR, 

chest wall recurrence, regional recurrence, or distant recurrence.   
4.3.6    Overall Survival  

Defined as the time to death from any cause. Time is defined from the date of 
initial pathologic diagnosis. 

4.3.7  Contralateral Breast Cancer  
 Should be biopsy confirmed. Pathology, location and stage should be 

documented. 
4.3.8  Secondary Primary Cancers  
 Must be histologically confirmed. The pathology and location should be 

documented. 
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5.0 REGISTRATION 
5.1 PCG headquarters must have documentation of each institution’s IRB approval of the 

protocol on file prior to registering patients. 
5.2 Written informed consent must be obtained from the participant prior to the performance 

of any study related procedures or assessments. 
5.3 Verification that the patient meets the eligibility criteria must occur prior to registering 

the patient. The protocol-specific eligibility checklist provided in the Study Procedures 
Manual (SPM) must be used to document eligibility and placed in the participant’s 
medical/research record. To be eligible for registration to the study, the participant must 
meet each inclusion and exclusion criteria listed on the eligibility checklist. 

5.4 Patients must be registered through the PCG Electronic Data Capture (EDC) system.  
5.5 Treatment plans for the initial 3 cases from the institution will be centrally reviewed by a 

PCG Medical Physicist and the Study Chair or designee prior to start of treatment. 
Further cases from the institution may also be reviewed periodically for quality 
assurance. See the SPM for details. 

 
6.0 RADIATION THERAPY  

 6.1 Instruments 
All patients on the protocol will be treated with proton beam therapy at eligible Proton 
Collaborative Group proton therapy centers. CT simulation will be performed at the 
treating center’s on-site CT simulator.  

6.2  CT Simulation 
CT simulation must be performed utilizing the institutions’ immobilization techniques. 
The CT should start at or above the mandible and extend below the inframammary fold, 
making sure to include the entirety of the lungs and breasts. The CT simulation slice 
thickness must be no greater than 0.3cm.  

 
4D CT simulation may be used, with respiratory gating performed at the treating 
investigator’s discretion. 4D CT dataset may also be used for determination of target and 
normal tissue movement through the respiratory cycle for normal tissue and target 
delineation purposes.  

6.3 Treatment Planning  
6.3.1  MRI Fusion 

If MRI simulation is performed in the treatment position, it may be fused to the 
corresponding CT simulation for target definition. 

6.3.2  Normal tissue contours  
The following volumes must be contoured and labeled as noted by the underlined 
label: 

• Breast Tissue  
Normal breast tissue is to be contoured as per the RTOG Atlas for 
Breast: 
http://www.rtog.org/CoreLab/ContouringAtlases/BreastCancerAtlas.aspx 
o Breast, C (contralateral breast)  
o Breast, I (ipsilateral breast: entire breast including target 

volumes)  
• Heart  

Guidelines for contouring the heart are provided in the cardiac anatomy 
and planning atlas at http://www.qarc.org/ 

o Heart (combined contour of above plus atria)  
• Lung Tissue  

http://www.rtog.org/CoreLab/ContouringAtlases/BreastCancerAtlas.aspx
http://www.qarc.org/
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o Lung, R (right lung)  
o Lung, L (left lung)  

• Rib Cage  
o Rib#: The entirety of any rib that receives > 10% of prescribed 

dose. Each rib should be contoured separately, with # denoting 
sequence (not necessarily the anatomic rib number). 
 

• Thyroid  
o Thyroid  

• Skin  
o Skin (Only skin of the TREATED BREAST will be included in 

the normal tissue contours. Skin in these regions is defined as a 3 
mm inward expansion of the external body contour of the 
breast.)  

6.3.3  Target volume contours  
The following volumes must be contoured and labeled as noted by the underlined 
label:  
 
1) GTV-CT  

a.  The excision cavity as seen on CT  
2) GTV-MR (Optional)  

a.  The excision cavity as seen on MRI  
3) GTV  

a.  The Gross Target Volume (GTV) will be determined by the union of the 
GTV-CTV and the GTV MRI 

4) CTV  
a.  The Clinical Target Volume will be a 1.5 cm anatomic expansion around 

the GTV encompassing sites of microscopic expansion. If this volume 
extends beyond the skin 3mm or pectoralis muscle, then the volume will 
be constrained accordingly (the skin and muscle will be considered 
anatomic boundaries which the CTV will not extend through.)  

5) PTV  
a.  The Planning Target Volume (PTV) will be the CTV + 5mm excluding 

the skin 3mm and the pectoralis muscle.  
6) PTV-EVAL  

a.  For this protocol no proximal or distal margins will be used to define 
the SOBP.  

6.3.4  Breast and Lymph Nodes  
Neither whole breast nor lymph node regions will be treated as part of this 
protocol. If additional disease is noted on CT or MRI scan, then the Study Chair 
should be contacted. If the tumor is close to the lumpectomy cavity, the patient 
may need a re-excision to continue on this protocol (assuming the total 
pathologic tumor size is not greater than 3.0 cm as noted in Section 3.1). 

6.3.5  Beam Angles / Fields  
Any beam arrangement may be used to optimize dose delivery.  
Passive Beam: 
A minimum of 3 fields must be used to minimize skin dose. Two or more fields 
should be treated daily. Beam angles should be chosen to minimize dose 
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uncertainty by avoiding sharp density changes (such as table edge, mold edge, or 
differential table densities). They should also avoid the contralateral breast. 
Active Scanning Beam: 
In leiu of multiple fields, fewer field angles may be utilized if the skin dose is 
kept at a maximum of 100% of prescription dose. In any case, effort should be 
made to prevent excessively high MU spots from the skin contour. 

6.3.6  Dose prescription and delivery  
PBI will consist of daily radiotherapy treatments, Monday through Friday 5 days 
per week. The total dose and fractionation per dose will be 40.0 Gy (RBE) in 10 
fractions of 4.0 Gy (RBE) over 2-3 weeks.  

6.3.7  Dose Specifications: Proton Radiotherapy 
• Dose will be normalized such that exactly 95% of the PTV receives the 

prescription dose and will be scored as per protocol. The maximum 
allowable dose within the PTV is 110% of the prescribed dose to any 
volume. The minimum allowable dose within the PTV is >90% of the 
prescribed dose to any volume.  

• Dose Calculations  
Dose definition: The absorbed dose shall be expressed as Gy (RBE) with 
an RBE of 1.1.  

• Dose Homogeneity  
Corrections for bone and lung attenuation will be performed for all dose 
calculations utilizing the Pencil Beam algorithm.  

6.3.8  Normal Tissue Dose Constraints  
Structure Goal Minor deviation  Major deviation 
PTV  D95%=40 Gy(RBE) 

or 100% 
D95% < 95% 
D10% > 105% 

D95% < 90% 
D10% > 110%  

Breast, I V20 <40%   
 V40 <35%   
Breast, C V40 <3%   
Lung, I V20 <1%   
 V10 <5%   
Heart V5 <5%   
Thyroid V5 <1%   

6.4 Proton Radiotherapy 
6.4.1  Timing and Treatment Breaks  

Patients must start treatment no greater than 12 weeks after lumpectomy or re-
excision if no systemic chemotherapy is planned. Patients who receive 
chemotherapy should not start later than 8 weeks after the last cycle of 
chemotherapy. 
 
In general, treatment breaks are discouraged. The need for treatment breaks due 
to skin breakdown or other acute side effects is expected to be rare and should be 
discussed with the Study Chair. No dose modifications will be planned due to 
breaks in treatment. Patients missing more than one week (7 days) will be 
considered to have incurred a major protocol deviation. 
 
All treatment delays should be documented (ie. technical from machine 
problems, clinical from skin breakdown or admission, etc.). 

6.4.2 Proton Beam Delivery 
 Treatment Setup 
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• Prior to each treatment, set-up films will be acquired for target 
localization and alignment. After orthogonal filming is obtained and 
correction applied, imaging at the treatment angle should be obtained. 
Patient adjustments should be made, with additional imaging obtained 
until moves required are 0.3 cm or less.  

• It is preferable that a physician check the imaging to ensure adequate 
alignment prior to treatment.  

• Due to the difficulty of setup, a physician should check the patient 
setup on the machine at least once a week prior to treatment. 

6.5 Radiation Toxicity  
 The Common Toxicity Criteria for Adverse Events (CTCAE) v4.0 from the National 

Cancer Institute (NCI) will be used for toxicity grading. All patients will be seen weekly 
by the radiation oncologist during radiation therapy. See section 13.0 for further details.  

 
7.0 DRUG THERAPY  

To be determined by the treating medical oncologist. Hormonal therapy is strongly discouraged 
during radiation. Information about systemic therapy will be collected.  

 
8.0 SURGERY 

8.1 Placement of Fiducials and Incision Planning 
If image guidance technique necessitates the use of fiducial markers for treatment 
alignment (as per section 3.1.13), at least 2 non-ferromagnetic fiducial markers or clips 
are placed at or near the tumor. If not done at time of core biopsy the marker placement 
will need to be done as a separate procedure. This fiducial marker will be used for image 
registration and for treatment planning; as a targeting fiducial during proton radiotherapy; 
and as a guide for needle/wire localization to allow accurate and adequate excision at 
lumpectomy. 
 
Fiducials must be seen on Kv imaging. 
 
Visicoils 5mm long are recommended. 

8.2 Lumpectomy with Lymphoscintigraphy and Sentinel Lymph Node Biopsy 
Lymphoscintigraphy may be done prior to radiation. Sentinel lymph node biopsy and/or 
axillary lymph node dissection will be done prior to radiation in patients with invasive 
tumors, allowing only node negative patients to enroll in the trial. 
 
Patients will have received surgery, which may include placement of surgical markers, 
prior to start of treatment. 

 
9.0 OTHER THERAPY 

Supportive therapy may be given at the discretion of the treating physician. 
 
10.0 PATHOLOGY 

A local pathology review is strongly encouraged but not mandatory. 
 

11.0 DATA COLLECTION 
Patients must be registered/enrolled through the PCG Electronic Data Capture (EDC) system.  All 
required study information will be entered and verified in the EDC system.  Detailed guidelines 
for patient study entry and electronic case report form (eCRF) completion can be found in the 
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Study Procedures Manual. Timelines for data submission must be followed closely in order to 
assure human subject safety.  
 
The PI must make study data accessible to the PCG Study Monitor, to other authorized 
representatives of the study chair, and to the appropriate regulatory authority inspectors. The data 
in the EDC will be checked against source documents by the Study Monitor on a periodic basis 
based on the PCG Headquarters Monitoring Plan. 
 

12.0 STATISTICAL CONSIDERATIONS 
12.1 Study Endpoints 
 12.1.1 Primary Endpoint: 

Freedom from failure (FFF): The events for FFF will be the first ipsilateral breast cancer 
recurrence. It is expected that less than 3% of patients will experience an ipsilateral breast 
cancer recurrence (FFF ≥ 97%).   A recurrence rate of ≥ 10% (FFF ≤ 90%) is considered 
unacceptable.  Therefore, the null hypothesis is the FFF of ipsilateral breast cancer 
recurrence is 90% or lower and the alternative hypothesis is that FFF of ipsilateral breast 
cancer is 97% or higher.  

 
H0: Pt ≤ 0.90 vs. HA: Pt ≥ 0.97 

 
The sample size was computed using a Z test for binomial proportion procedure with 
95% level of significance and power of 80%.  The sample size determined at 5-years 
using a single-staged test procedure indicates that 110 patients are required to address the 
FFF hypotheses. The number of cases required was increased by 20% to adjust for 
ineligible patients with a resulting sample size of 132 patients required for study 
recruitment.   
 
Hypothesis testing will be performed using a two-sided confidence limit from a test of 
proportion.     

12.1.2 Secondary Endpoints:  
• Acute toxicity will be evaluated at the weekly assessment with the CTCAE v4.0. 
• The Breast Cancer Treatment Outcome Scale (BCTOS) will be utilized for 

patient self-evaluation at baseline prior to initiation of RT, and at follow-up times 
according to the study calendar. Analysis of data collected will be performed at 
each follow-up time for each of the 22 BCTOS items via the Page test for 
correlated repeated measures. 

• Cosmetic evaluation by the treating physician or nurse with digital imaging.  This 
will be  made at baseline prior to initiation of RT, and at follow-up times 
according the study calendar. Analysis of data collected will be performed at 
each follow-up  time for each of the cosmetic evaluation items via the Page test 
for correlated repeated measures. 

• Correlation of DVH data with the following: 
• Ipsilateral breast volume on CT scan 
• Bra cup size 

Correlational analysis will be performed for baseline and follow-up measurements using 
Pearson’s product moment correlation (for continuous and/or dichotomous outcomes) or 
Spearman’s Rank Order Correlations (for ordinal or ranked outcomes).   

12.2 Accrual and Study Duration 
It is expected that accrual of patients into the study will be at a rate of 2 to 6 per month.  
Accrual of the first 42 patients was expected to take 2 years. The remaining 90 subjects 
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are expected to be accrued over approximately 4 years.  However, we may extend the 
length of the study depending on the rate of enrollment. The initial determination of FFF 
will be carried out after the first 20 patients accrued into the study have each had at least 
3 years of follow-up.  If the study is continued after the initial assessment of FFF, the 
second analysis of FFF will be carried out after each patient has had at least 3 years of 
potential follow-up and a median follow up of 5 years for the whole population.  For 
secondary endpoints, analysis at shorter intervals can be performed. 

12.3 Gender and Minorities 
In conformance with the National Institutes of Health (NIH) Revitalization Act of 1993 
with regard to inclusion of women and racial/ethnic minorities in clinical research, we 
will include patients of any racial/ethnic minority in our study. However, given that 
breast cancer affects women more often than men, patients for this study will be female. 
In similar studies, the racial/ethnic composition for the study population is approximately 
87% white, < 1% American Indian or Alaskan Native, 2% Asian or Pacific Islander, 8% 
black (not of Hispanic origin), 3% Hispanic, and < 1% other. It is anticipated that this 
distribution will be maintained for this study. The prognostic effect of race/ethnicity will 
be evaluated using statistical models. Because of sample size limitations, we will not be 
able to compare effects separately for the different cultural or racial groups. 

 
13.0 ADVERSE EVENTS/SERIOUS ADVERSE EVENTS  
 13.1 Definition  

An adverse event is any unintended or undesirable experience that occurs during the 
course of the clinical investigation whether or not it is considered to be therapy related. 
This includes any newly occurring event or previous condition that has increased in 
severity or frequency since the initiation of study treatment.  

13.2 Grading of Adverse Events 
The Common Terminology Criteria for Adverse Events (CTCAE) version 4.0 will be 
utilized to grade the severity of adverse events. A copy of the CTCAE v4.0 can be 
downloaded from the CTEP website:  
http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf 

13.3 Documentation 
All applicable data must be reviewed and confirmed by the treating investigator for any 
G3-5 adverse events with the attribution of definite, possible, or probable relation to 
protocol therapy. 

13.4 Reporting Adverse Events  
For the BRE007-12 protocol, only possibly, probably or definitely related adverse 
events are collected. Refer to the Study Procedures Manual for additional information 
regarding collection and reporting of adverse events.   

13.5 Serious Adverse Events  
Serious Adverse Events (SAE): An adverse event is considered serious if it results in any 
of the following outcomes: 

• Death 
• A life-threatening adverse experience 
• A persistent or significant disability, incapacity, or is a congenital anomaly or birth 

defect 
• Requires inpatient hospitalization or prolongation of existing hospitalization 

The definition of serious adverse event also includes ‘important medical event’. Medical 
and scientific judgment should be exercised in deciding whether expedited reporting is 
appropriate in other situations, such as important medical events that may not be 
immediately life-threatening or result in death or hospitalization but may jeopardize the 

http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf
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patient and/or may require medical or surgical intervention to prevent one of the other 
outcomes listed in the definition above. These should also usually be considered serious.  
For the BRE007-12 protocol, ONLY SAE’s possibly, probably or definitely related 
to protocol therapy are collected. In addition, the BRE007-12 protocol requires all 
possibly, probably or definitely related grade 3 and above non-hematologic toxicities 
to be reported as SAEs.  

13.6 Reporting Serious Adverse Events 
13.6.1 SAE reporting is safety related, separate from and in addition to data management 

toxicity reporting requirements on the case report form. For the BRE007-12 study, 
investigators and other site personnel must report all SAEs within 1 business day of 
discovery of the event. 

 
SAEs should be reported on an SAE form via email to safety@pcgresearch.org. De-
identified supporting documentation (discharge summary, physician note, etc) must be 
included. If email is unavailable, a phone call to PCG Headquarters should be made to 
alert that an SAE report form will be forthcoming. Additional information regarding 
serious adverse event reporting is available in the SPM. 
 
It is expected that all information may not be available at the time the initial SAE report 
is submitted. A follow-up report with complete information is expected within 10 
business days of the initial report. As new information related to the SAE is made known 
to the investigator, the SAE report should be updated and resubmitted to PCG 
Headquarters. Additional de-identified supporting source documentation, if requested, 
must be emailed to the Study Monitor as soon as available. SAEs will also be recorded in 
the PCG Electronic Data Capture system.     

13.6.2 Adverse events must also be reported to the IRB as required per the site’s IRB policies. 
Copies of these reports will also be filed in the regulatory files for the study. 

 
14.0 ETHICAL, REGULATORY AND ADMINISTRATIVE ISSUES 

This study will be conducted in full compliance with the Institutional Review Board regulations 
in 21 CFR 56. This study will be conducted in full compliance with the informed consent 
regulations in 21 CFR 50. Only staff members who have completed human subject protection 
training will obtain informed consent from the study participants.  
 
Written informed consent and authorization of use and disclosure of PHI (as applicable in the US) 
must be obtained from each patient before performing any Screening/Baseline evaluations that 
are specifically study related (outside the scope of routine care). One copy of the signed informed 
consent document and authorization will be given to the patient, and the investigative site will 
retain the original document. (If original consent is electronically saved it must be a verified copy 
of the original). The consent document must contain the 20 elements of informed consent 
described in ICH E6 4.8. The authorization for use and disclosure of PHI must contain the 
elements required by 45 CFR 164.508(b) for valid authorizations.  
14.1 Study Data Storage and Confidentiality  

Raw and collected research data must be stored in locked cabinets at all times. If 
electronic forms are used they must be kept in a password protected form. Electronic data 
will be in compliance with FDA CFR Title 21 Part 11. 
 
No study documents will be destroyed without prior written approval from the sponsor. If 
the site investigator relocates, retires, or withdraws from the clinical study for any reason, 
all records required to be maintained for the study should be transferred to an agreed-

mailto:safety@pcgresearch.org
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upon designee, such as another investigator or the institution where the study was 
conducted. 
 
All information regarding the nature of the proposed investigation provided by the study 
chair to the investigator (with the exception of information required by law or regulations 
to be disclosed to the IRB, the patient, or the appropriate regulatory authority) must be kept 
in confidence by the investigator. 
 
The anonymity of participating patients must be maintained. Patients will be identified by 
their initials and assigned patient numbers in CRFs and other documents submitted off site. 
Documents that will not be submitted off site and that identify the patient (e.g., the signed 
informed consent document) must be maintained in strict confidence by the investigator, 
except to the extent necessary to allow auditing by the appropriate regulatory authority, the 
CRA, or sponsor representatives.  

14.2 Risk Benefit Assessment 
By definition this study is determined as greater than minimal risk. Patients treated in the 
protocol will have the potential benefit of treatment with state of the art technologies and 
thorough treatment quality assurance that is not available in common clinical practice. 
The risks of the treatment or the acute or long term side effects with this technology 
(proton therapy) and thorough quality treatment assurance should be lower than with 
conventional treatment as delivered with photon radiation in common clinical practice. 
However, a data safety monitoring board will review the potential harmful effects of the 
treatment every 6 months and stop the trial if deemed necessary.  
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APPENDIX I 
 
 

ECOG PERFORMANCE SCALE 
 
0 Fully active, able to carry on all pre-disease activities without restriction (Karnofsky 90-100). 
 
1 Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or 

sedentary nature.  For example, light housework, office work (Karnofsky 70-80). 
 
2 Ambulatory and capable of all self-care but unable to carry out any work activities.  Up and about 

more than 50% of waking hours (Karnofsky 50-60). 
 
3 Capable of only limited self-care, confined to bed or chair 50% or more of waking hours (Karnofsky 

30-40). 
 
4 Completely disabled.  Cannot carry on any self-care.  Totally confined to bed or chair (Karnofsky 10-

20). 
 
5 Dead. 
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APPENDIX II 
 

AJCC STAGING SYSTEM- BREAST, 7TH EDITION 
 
Primary Tumor (T) Clinical and Pathological  
TX  Primary tumor cannot be assessed 
T0  No evidence of primary tumor 
Tis  Carcinoma in situ 
Tis (DCIS) Ductal carcinoma in situ 
Tis (LCIS) Lobular carcinoma in situ 
Tis (Paget’s) Paget’s disease of the nipple is NOT associated with invasive carcinoma and/or 

carcinoma in situ (DCIS and/or LCIS) in the underlying breast parenchyma. Carcinomas 
in the breast parenchyma associated with Paget's disease are categorized based on the size 
and characteristics of the parenchymal disease, although the presence of Paget's disease 
should still be noted 

T1  Tumor </= 20 mm in greatest dimension 
T1mi  Tumor </= 1 mm in greatest dimension 
T1a  Tumor >1 mm but </= 5 mm in greatest dimension 
T1b  Tumor >5 mm but </= 10 mm in greatest dimension 
T1c  Tumor >10 mm but </= 20 mm in greatest dimension 
T2  Tumor >20 mm but </= 50 mm in greatest dimension 
T3  Tumor >50 mm in greatest dimension 
T4 Tumor of any size with direct extension to the chest wall and/or to the skin (ulceration or 

skin nodules)* 
T4a Extension to the chest wall, not including only pectoralis muscle adherence/invasion 
T4b Ulceration and/or ipsilateral satellite nodules and/or edema (including peau d'orange) of 

the skin which do not meet the criteria for inflammatory carcinoma 
T4c  Both T4a and T4b 
T4d  Inflammatory carcinoma** 
 

*Note: Invasion of the dermis alone does not qualify as T4. 
 
**Note: Inflammatory carcinoma is restricted to cases with typical skin changes 
involving a third or more of the skin of the breast. While the histologic presence of 
invasive carcinoma invading dermal lymphatics is supportive of the diagnosis, it is not 
required, nor is dermal lymphatic invasion without typical clinical findings sufficient for 
a diagnosis of inflammatory breast cancer. 

 
Regional Lymph Nodes (N) Clinical  
NX   Regional lymph nodes cannot be assessed (e.g., previously removed) 
N0  No regional lymph node metastases 
N1  Metastases to movable ipsilateral level I, II axillary lymph node(s) 
N2 Metastases in ipsilateral level I, II axillary lymph nodes that are clinically fixed or 

matted; or in clinically detected* ipsilateral internal mammary nodes in the absence of 
clinically evident axillary lymph node metastases 

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

N2b Metastases only in clinically detected*** ipsilateral internal mammary nodes and in the 
absence of clinically evident level I, II axillary lymph node metastases 

N3 Metastases in ipsilateral infraclavicular (level III axillary) lymph node(s) with or without 
level I, II axillary lymph node involvement; or in clinically detected* ipsilateral internal 
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mammary lymph node(s) with clinically evident level I, II axillary lymph node 
metastases; or metastases in ipsilateral supraclavicular lymph node(s) with or without 
axillary or internal mammary lymph node involvement 

N3a  Metastases in ipsilateral infraclavicular lymph node(s) 
N3b Metastases in ipsilateral internal mammary lymph node(s) and axillary lymph node(s) 
N3c  Metastases in ipsilateral supraclavicular lymph nodes 
 
 
Regional Lymph Nodes (N) Pathological  
pNX* Regional lymph nodes cannot be assessed (e.g., previously removed, or not removed for 

pathologic study) 
pN0  No regional lymph node metastasis identified histologically 
pN0(i-)  No regional lymph node metastases histologically, negative IHC 
pN0(i+) Malignant cells in regional lymph node(s) no greater than 0.2 mm (detected by H&E or 

IHC including ITC) 
pN0(mol-) No regional lymph node metastases histologically, negative molecular findings (RT-

PCR) 
pN0(mol+) Positive molecular findings (RT-PC) but no regional lymph node metastases detected by 

histology or IHC 
pN1 Micrometastases; or metastases in 1 to 3 axillary lymph nodes; and/or in internal 

mammary nodes with metastases detected by sentinel lymph node biopsy but not 
clinically detected** 

pN1mi Micrometastases (greater than 0.2 mm and/or more than 200 cells, but none greater than 
2.0 mm) 

pN1a Metastases in 1 to 3 axillary lymph nodes, at least one metastasis greater than 2.0 mm 
pN1b Metastases in internal mammary nodes with micrometastases or macrometastases 

detected by sentinel lymph node biopsy but not clinically detected** 
pN1c Metastases in 1 to 3 axillary lymph nodes and in internal mammary lymph nodes with 

micrometastases or macrometastases detected by sentinel lymph node biopsy but not 
clinically detected** 

pN2 Metastases in 4 to 9 axillary lymph nodes; or in clinically detected*** internal mammary 
lymph nodes in the absence of axillary lymph node metastases 

pN2a Metastases in 4 to 9 axillary lymph nodes (at least one tumor deposit greater than 2.0 
mm) 

pN2b Metastases in clinically detected*** internal mammary lymph nodes in the absence of 
axillary lymph node metastases 

pN3 Metastases in 10 or more axillary lymph nodes; or in infraclavicular (level III axillary) 
lymph nodes; or in clinically detected*** ipsilateral internal mammary lymph nodes in 
the presence of 1 or more positive level I, II axillary lymph nodes; or in more than 3 
axillary lymph nodes and in internal mammary lymph nodes with micrometastases or 
macrometastases detected by sentinel lymph node biopsy but not clinically detected**; or 
in ipsilateral supraclavicular lymph nodes 

pN3a Metastases in 10 or more axillary lymph nodes (at least one tumor deposit greater than 
2.0 mm); or metastases to the infraclavicular (level III axillary lymph) nodes 

pN3b Metastases in clinically detected*** ipsilateral internal mammary lymph nodes in the 
presence of 1 or more positive axillary lymph nodes; or in more than 3 axillary lymph 
nodes and in internal mammary lymph nodes with micrometastases or macrometastases 
detected by sentinel lymph node biopsy but not clinically detected** 

pN3c  Metastases in ipsilateral supraclavicular lymph nodes 
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*Classification is based on axillary lymph node dissection with or without sentinel lymph 
node biopsy. Classification based solely on sentinel lymph node biopsy without 
subsequent axillary lymph node dissection is designated (sn) for “sentinel node,” for 
example, pN0(sn). 
 
**Note: Not clinically detected is defined as not detected by imaging studies (excluding 
lymphoscintigraphy) or not detected by clinical examination. 
 
***Note: Clinically detected is defined as detected by imaging studies (excluding 
lymphoscintigraphy) or by clinical examination and having characteristics highly 
suspicious for malignancy or a presumed pathologic macrometastasis based on fine 
needle aspiration biopsy with cytologic examination. Confirmation of clinically detected 
metastatic disease by fine needle aspiration without excision biopsy is designated with an 
(f) suffix, for example, cN3a(f). Excisional biopsy of a lymph node or biopsy of a 
sentinel node, in the absence of assignment of a pT, is classified as a clinical N, for 
example, cN1. Information regarding the confirmation of the nodal status will be 
designated in site specific factors as clinical, fine needle aspiration, core biopsy, or 
sentinel lymph node biopsy. Pathologic classification (pN) is used for excision or sentinel 
lymph node biopsy only in conjunction with a pathologic T assignment. 
Note: Isolated tumor cell clusters (ITC) are defined as small clusters of cells not greater 
than 0.2 mm, or single tumor cells, or a cluster of fewer than 200 cells in a single 
histologic cross-section. ITCs may be detected by routine histology or by 
immunohistochemical (IHC) methods. Nodes containing only ITCs are excluded from the 
total positive node count for purposes of N classification but should be included in the 
total number of nodes evaluated 

 
Distant Metastasis (M) Clinical 
M0 No clinical or radiographic evidence of distant metastases (no pathologic M0; use clinical 

M to complete stage group) 
cM0(i+) No clinical or radiographic evidence of distant metastases, but deposits of 

molecularly or microscopically detected tumor cells in circulating blood, 
bone marrow or other non-regional nodal tissue that are no larger than 
0.2 mm in a patient without symptoms or signs of metastases 

M1  Distant detectable metastases as determined by classic clinical and 
radiographic means and/or histologically proven larger than 0.2 mm 

 
Distant Metastasis (M) Pathological 
M1  Distant detectable metastases as determined by classic clinical and 

radiographic means and/or histologically proven larger than 0.2 mm 
 
Anatomic Stage/Prognostic Groups (Clinical and Pathological) 
Group   T  N  M 
0   Tis  N0  M0 
IA   T1  N0  M0 
IB   T0  N1mi  M0 
   T1  N1mi  M0 
IIA   T0  N1**  M0 
   T1*  N1**  M0 
   T2   N0  M0 
IIB   T2  N1  M0 
   T3  N0  M0 
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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 
Stage IIIC  Any T  N3  M0 
Stage IV  Any T  Any N  M1 
 
* T1 includes T1mi 
** T0 and T1 tumors with nodal micrometastases only are excluded from Stage IIA 
and are classified Stage IB.  
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APPENDIX III 
 

Determination of Menopausal Status 
 
 
  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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