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Comprehensive Reproductive System Care Program—Clinical 
Breast Care Project (CRSCP-CBCP) 

Final Report 
 
 
 

I. INTRODUCTION: 
 
The Clinical Breast Care Project (CBCP) is the outcome of the initial FY00 and 
subsequent Congressional appropriations, and consists of an extensive collaborative 
effort between Windber Medical Center (Windber, PA – 12th Congressional District of 
the late Honorable John P. Murtha) and Walter Reed Army Medical Center, (now the 
Walter Reed National Military Medical Center) with funding management by the Henry 
M. Jackson Foundation for the Advancement of Military Medicine.  
 
We believe that there are three broad areas where the BC-TRCOE (Breast Cancer – 
Translational Research Center of Excellence) stands poised to make major contributions 
to breast cancer research and its translation into clinical practice.  These areas include the 
identification of molecular profiles of disease with high clinical relevance, deepening our 
understanding of the genetic risk of breast disease and the enhancement of our 
understanding of breast tumor biology.  These three themes are supported by the five 
pillars of the BC-TRCOE. There is no doubt that our understanding of the biology of 
Breast Cancer in all of its various forms and manifestations remains incomplete.   We 
believe that our high-value repository of biospecimens, our strong biomedical informatics 
infrastructure and our research base with strong internal and external collaborations puts 
us in an excellent position to make contributions to the understanding of breast disease 
that will have impact on the quality of life for breast cancer patients and their families. 
 
Clinically Relevant Molecular Profiling:  This is a cross-cutting theme with clinical, 
risk assessment and basic research components.  The primary focus of this theme is to 
evaluate the utility of existing molecular profiles that have relevance to risk assessment, 
diagnosis, prognosis and therapy in a clinical setting and to discover new profiles that can 
be evaluated in the clinic. Projects within this theme have well defined translational 
goals. The development of comprehensive and highly informative molecular profiles will 
be a foundation for the development and delivery of personalized/individualized 
medicine.  A variety of research modalities will be used to identify these profiles 
including immunohistochemistry, gene and protein expression analysis and genetic 
profiling including Next Generation DNA Sequencing.  Two major new initiatives are 
outlined below one involving the development and testing of clinically relevant 
immunohistochemical profiles for disease stratification and therapeutic guidance and the 
other using complete genomics sequencing of tumor and matched normal DNA to  
develop clinically relevant profiles that could aid in disease diagnosis, prognosis and 
therapy selection. 
 
Genetic Risk:  The rapid developments of high throughput genotyping and genomic 
sequencing of individuals has reminded the research community of the power of family 
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studies in the assessment of genetic risk.  Evaluating family risk and translating that into 
individual risk is the primary goal of this theme.  There is both clear clinical relevance 
and a strong basic research component to this theme.  Understanding the underlying 
biology of observed racial disparities in disease prevalence, presentation and outcome 
will also be a major part of this effort.  The interaction of the theme with the Risk 
Reduction pillar of the BC-TRCOE and the number of projects outlined below that deal 
with research into the basis of the observed racial disparities in breast cancer morbidity 
and mortality point out the relevance of this theme to the overall goals of the BC-
TRCOE. 
 
Tumor Biology:  A unique combination of resources and expertise put the BC-TRCOE  
in a strong position to further our understanding of the basic biology of breast disease 
including breast cancer.  Many of the projects outlined in the Focused Research pillar 
address basic problems associated with tumor heterogeneity. The tumor 
microenvironment and stromal interactions, metastasis and recurrence, as well as the role 
of cancer stem cells and tumor evolution affecting the efficacy of treatment are 
emphasized.  We firmly believe that a robust understanding of breast tumor biology is a 
key to the successful translation of the research preformed at the BC-TRCOE to the 
clinic. 
 
Ultimate Goal of this project: Decrease morbidity and mortality of breast cancer among 
American Women. Through the interlacing of the five pillars, the Clinical Breast Care 
Project (CBCP) will help lead the crusade against breast disorders.  

• Develop a comprehensive breast care center/system that enables health care 
providers with a multidisciplinary team approach to work toward a common 
goal.  

• Empower women with breast cancer and other breast disorders with the 
decision-making tools and environment to enhance quality of life and to meet 
psychosocial needs of the patients and their families. 

• To continue support and grow a world-class biorepository of biospecimens 
that enable research into diseases of the breast.  

• Develop research facilities that drive world-class high-throughput 
translational research.  

• Develop an integrated computational and biomedical informatics 
infrastructure with an integrated data warehouse that forms the foundation for 
analysis of research findings leading to new and actionable knowledge related 
to diseases of the breast.  

• Empower the clinical staff with a physician decision support system 
incorporating our evolving understanding of breast cancer and other breast 
diseases from research both within and outside the BC-TRCOE. 

.  
The five pillars of the CBCP are: (1) Risk Reduction (2) Focused Research (Genomics 
and Proteomics); (3) Tissue banking; (4) Biomedical informatics; and (5) Clinical Care. 
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II. BODY 
 
Pillar Specific Goals and Objectives:   
 
1. Breast Cancer Risk Reduction:  
 

• Identify the population of patients at above average risk for the development 
of breast cancer.  

• Decrease this identified population’s rate of breast cancer development.  
• Analyze potential cost differential in the prevention of breast cancer 

development.  
• Incorporation of newly identified markers of breast cancer risk into the 

assessment of breast cancer risk. 
• Identify patients from families that might harbor mutations in the BRCA1 or 

BRCA2 genes and offer testing to identify these mutations 
• Identify families with unexplained high frequencies of breast cancer as 

potential research subjects  
 
2. Biorepository:  
 

• Collect and store a broad spectrum of biospecimens from every patient 
undergoing a breast biopsy and/or breast surgery at the former WRAMC, 
(Walter Reed Army Medical Center) now WRNMMC, (Walter Reed National 
Military Medical Center) WMC (Windber Medical Center), AAMC (Anne 
Arundel Medical Center), and our affiliated hospitals, who consent to 
participate in BC-TRCOE IRB-approved protocols. 

• Collect and store biospecimens (blood) from women who are free of breast 
disease who consent to participate in BC-TRCOE IRB-approved protocols to 
act as controls. 

• Utilize the power of this extensive biorepository as a major resource for breast 
disease research.  

• Leverage the BC-TRCOE biorepository to maximize the utilization of the 
repository, with BC-TRCOE leadership approval, for the overall benefit of 
breast cancer patients and research, as able and appropriate. 

• Participate in national/international projects that can benefit from resources of 
the BC-TRCOE biorepository. 

 
3. Focused Research (including: Genomics and Proteomics Research):  
 

Genomics: Utilize high-throughput and translational research in a unique 
Discovery Science environment to include but not be limited to: 
 
• DNA analysis with genotyping studies, Copy Number Variation (CNV), gene 

sequencing and whole genome sequencing  
• RNA/cDNA micro arrays, to identify expression level differentials across the 

entire spectrum of breast disease and from cancer specimens of all stages and 
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types, as well as the accompanying lymph nodes and metastatic deposits, and 
blood.  

• Measure epigenetic changes associated with disease 
• Study molecular differences between breast tumors from African American 

and Caucasian women as the identification of such differences will allow for 
the development of more effective therapies that will improve outcomes in 
African American women with breast cancer. 

• Perform whole genome DNA sequencing on DNA from 40 or more cases of 
breast cancer.  

• Using state-or-the-art 3D cell culture techniques and modern approaches to 
the study of cancer cell biology, study the mechanisms of cell invasion, 
migration and ultimately metastasis in breast cancer cell lines. 

• Use our unique collection of breast cancer biospecimens to characterize 
microRNA (miRNA) expression in breast cancer progression and metastasis. 

• Identify genetic changes in low- and high-grade breast tumors to improve our 
understanding of the evolutionary process of breast cancer and to indentify a 
protein signature that can discriminate low from high-grade breast tumors, 
allowing for more accurate diagnosis and risk assessment. 

• Use our unique collection of breast cancer biospecimens to characterize 
molecular signatures that can differentiate primary breast tumors with and 
without metastatic potential, as well as between primary tumors and 
subsequent metastases.  

• Improve our understanding of the molecular changes associated with HER2 
amplification and over-expression to allow for more precise diagnosis of 
HER2+ patients and development of customized treatment options in patients 
with HER2+ breast cancer. 

• Study the role of matrix metalloproteinases in breast cancer with the goal of 
developing diagnostic and prognostic marker of breast cancer based on 
expression of MMPs and polymorphisms in MMPs. 

• Identify molecular alterations in the breast tumor microenvironment that 
contribute to tumorigenesis and which may lead to improved methods of 
breast cancer prevention and treatment. 

• Use our unique collection of breast cancer biospecimens to study angiogenesis 
and lymphogenesis in different grades of DCIS and IDC. 

 
Proteomics: Through collaboration with world class partners, utilize high-
throughput and translational research in a unique Discovery Science environment 
to  include but not be limited to:  

 
• Identify protein signatures associated with the development and progression 

of pre-malignant breast disease to improve our understanding of the biologic 
processes involved in early breast disease development and progression and to 
drive the development of personalized therapeutics for breast disease. 

• Mass spectrometer pattern analysis and protein identification. 
• Identify protein expression level differentials across the entire spectrum of 

breast disease and cancer specimens of all stages and types, as well as the 
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accompanying lymph nodes and metastatic deposits, serum and blood. 
• Use Accurate Mass Tag (AMT) technology to assess protein expression 

changes in tumor tissues.  
• Search for novel protein biomarkers, individual or pattern.  
• Store all this expression data in a data warehouse where it can then be utilized 

for biologic pathway development and in-silico biology research for 
hypothesis-driven research. 

• Store all this expression data in a data warehouse where it can then be utilized 
for biologic pathway development and in-silico biology research for 
hypothesis-driven research. 

 
Collaborative Research:  
 
• Conduct quantitative analysis of therapy relevant proteins by 

immunohistochemistry within various subclasses of breast cancer to provide 
better patient selection into clinical trials for targeted and combination 
therapies. 

• Perform affiliated translational laboratory research in support of the main 
expression profiling and biomarker discovery goals of the BC-TRCOE 
research laboratories.  

• Develop alliances with other research organizations and entities and carry out 
project-supported research in support of same. Currently we have established 
collaborations with the Pacific Northwest National Laboratory, Vanderbilt 
University. The Institute for Systems Biology, the Thomas Jefferson 
University, the MGR Global, etc.  

• Collaborate with the NCI/NHGRI TCGA (The Cancer Genome Atlas) project 
to study the genomics of breast cancer. 

 
4. Biomedical Informatics:  
 

• Develop a comprehensive QA program and aid in SOP development for data 
collection and generation to ensure acquisition of high quality of data. 

• Develop and support a robust laboratory information management system to 
ensure proper tracking of data acquisition. 

• Develop and implement a clinically relevant and laboratory research-linked 
prospective, longitudinal computerized data warehouse to support 
translational research and ultimately support physician decision making 

• Develop an analytical system including developing specific algorithms for 
integrative data analysis and mining, and deploying existing applications and 
algorithms to ensure execution of data analysis, mining, and modeling. 

• Develop a breast knowledgebase to support clinical and research activities in 
BC-TRCOE. 

• Develop other needed infrastructure to support the activities in all other BC-
TRCOE pillars. 

• Incorporate the rapidly growing public genomic and proteomic datasets 
related to breast cancer into our data warehouse to be able to mine the 
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combined data sets for the generation of new hypotheses regarding breast 
cancer development, progression and treatment. 

 
5. Clinical Care:  
 

• Provide state of the art clinical care and treatment of patients seen in the BC-
TRCOE at Walter Reed National Military Medical Center Bethesda. 

• Decrease the negative psychological impact on the patient of having an 
evaluation or treatment intervention for breast disease by utilizing objective 
measurement instruments to longitudinally assess the patient’s psychological 
response to evaluation and intervention, and base modifications of these 
procedures on those results.  

• Create and maintain an environment (medical, physical, psychological) 
conductive to the multiple needs of the patient undergoing breast disease 
evaluation / treatment. 

• Recruit patients into the various BC-TRCOE protocols to obtain the clinical 
data and biospecimens needed to meet the BC-TRCOE translational research 
goals. 

 
 
III.  PILLAR SPECIFIC SCIENTIFIC PLANS AND METHODS 

Comprehensive Reproductive System Care Program—Clinica Breast Care Project 
(CRSCP-CBCP) Statement of Work 
 

Task 1: Identify and counsel no less than 100 patients at high risk for  of 
breast cancer, and employ risk reduction strategies. 
 
Task 2: Accrue over 500 patients annually to the “core” BC-TRCOE protocols 
through consenting patients in the main BC-TRCOE clinical sites. 

 
Task 3: Acquire through consented protocol acquisitions, over 5,000 
specimens annually (neoplastic and non-neoplastic breast tissues and tumors, 
lymph nodes, metastatic deposits, blood and its components, bone marrow) on 
patients with all types of breast diseases and cancer. 
 
Task 4: Bank these biospecimens in the BC-TRCOE Biorepository as the 
substrate for all molecular analyses carried out in BC-TRCOE labs, as 
outlined in the BC-TRCOE Core Protocols. Utilize this repository as the basis 
for intramural and extramural collaborations for secondary usage research. 
 
Task 5:  Perform focused research as outlined below on the biospecimens and 
clinical data collected under the BC-TRCOE Core protocols including global 
expression analysis of the DNA, RNA, and Protein features and including 
targeted research into genomic analysis of Stages I, II, and III breast cancer, 
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DCIS, LCIS, and pre-malignant neoplasia. Present findings in peer-reviewed 
national meetings and publications. 
 
Task 6:  Perform whole genome DNA sequencing on DNA from 40 cases of 
breast cancer. 
 
Task 7: Develop and support a robust laboratory information management 
system to ensure proper tracking of data acquisition and a clinically relevant 
and laboratory research-linked prospective, longitudinal computerized data 
warehouse to support translational research and ultimately support physician 
decision making. 
 
Task 8: Develop an analytical system for integrative data analysis and mining, 
and develop a breast knowledgebase to support clinical and research activities 
in BC-TRCOE. 
 

BC-TRCOE PILLAR #1 BREAST CANCER RISK REDUCTION: 

OBJECTIVES:   

a. To collect data on all female patients 18 and older who formerly presented to the 
General Surgery Clinic at Walter Reed Army Medical Center and now present to the 
Breast Care and Research Center at Walter Reed National Military Medical Center and to 
the Joyce Murtha Breast Care Center in Windber, PA (as of 16 April 2009) who are found 
to be at an increased or elevated risk for developing breast cancer. 
 
b. To utilize this database to analyze the diagnosis, and treatment outcomes for patients 
found to be at an increased risk for developing breast cancer.  Analysis will include but 
not be limited to: risk factors for developing breast cancer, effectiveness of various 
modalities of treatment, and actual risk of developing cancer.  

 
BACKGROUND: 
 
Each year, approximately 200,000 women in the United States are diagnosed with breast 
cancer, and one in nine American women will develop breast cancer in her lifetime. But 
hereditary breast cancer - caused by a mutant gene passed from parents to their children - 
is rare. Estimates of the incidence of hereditary breast cancer range from between 5 to 10 
percent to as many as 27 percent of all breast cancers.  
 
In 1994, the first gene associated with breast cancer — BRCA1 (for BReast CAncer1) 
was identified on chromosome 17. A year later, a second gene associated with breast 
cancer — BRCA2 — was discovered on chromosome 13. When individuals carry a 
mutated form of either BRCA1 or BRCA2, they have an increased risk of developing 
breast or ovarian cancer at some point in their lives. Children of parents with a BRCA1 or 
BRCA2 mutation have a 50 percent chance of inheriting the gene mutation. 
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In 1995 and 1996, studies of DNA samples revealed that Ashkenazi (Eastern European) 
Jews are 10 times more likely to have mutations in BRCA1 and BRCA 2 genes than the 
general population. Approximately 2.65 percent of the Ashkenazi Jewish population has 
a mutation in these genes, while only 0.2 percent of the general population carry these 
mutations.  
 
MEDICAL APPLICATION:  
 
Not all hereditary breast cancers are caused by BRCA1 and BRCA2. In fact, researchers 
now believe that at least half of hereditary breast cancers are not linked to these genes. 
Scientists also now think that these remaining cases of hereditary breast cancer are not 
caused by another single, unidentified gene, but rather by many genes, each accounting 
for a small fraction of breast cancers.  
 
Hereditary breast cancer is suspected when there is a strong family history of breast 
cancer: occurrences of the disease in at least three first or second-degree relatives (sisters, 
mothers, aunts). Currently the only tests available are DNA tests to determine whether an 
individual in such a high-risk family has a genetic mutation in the BRCA1 or BRCA2 
Genetic counselors can help individuals and families make decisions regarding testing. 
For those who do test positive for the BRCA1 or BRCA2 gene, surveillance 
(mammography and clinical breast exams) can help detect the disease at an early stage. A 
woman who tests positive can also consider taking the drug tamoxifen, which has been 
found to reduce the risk of developing breast cancer by almost 50 percent in women at 
high risk. Clinical trials are now under way to determine whether another drug, 
raloxifene, is also effective in preventing breast cancer. 
 
The field of oncology/surgical oncology is an ever- changing one with new developments 
in both diagnosis and treatment.  We propose to collect data from all patients in the 
WRNMMC Beast Care and Research Center determined to be at an elevated risk for 
developing breast cancer in order to assess risk factors in this population for developing 
the disease and track outcomes of preventive and therapeutic interventions.  Analysis of 
outcome will include comparison of various treatment modalities/regimens with regard to 
efficacy, risks for failure, complications, and overall morbidity/mortality/survival.  The 
patient population of WRNMMC can provide a significant number of patients to 
compare/contrast our findings with those of our civilian counterparts, specifically the 
Joyce Murtha Breast Care Center.  The database will also allow us to analyze breast 
cancer risk data to provide scientific-based evidence that will guide the general surgeon 
and medical oncologist in optimal care of the patient at an elevated risk for developing 
breast cancer. 
 
PLAN:   
 
The risk Reduction Clinic at WRNMMC and at Joyce Murtha Breast Care Center 
(JMBCC) is a multi-disciplinary program designed to identify, counseland manage 
women at high risk for breast cancer.  Patients receive an in-depth personal and family 
health history by a world renowned medical oncologist. 
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Current research shows there are risk factors that may influence the development of 
breast cancer.  Identifying people with these risk factors and implementing closer 
surveillance and risk reduction techniques may detect cancer earlier.  Earlier detection 
of breast cancer leads to better prognosis and outcomes.  Calculations of risk are based 
on computer models extensively validated as accurate in identifying women at high 
risk. 
 
Subjects:  All female patients age 18 and older, seen in the WRAMC Comprehensive 
Breast Center at a high risk for developing breast cancer.  Patients will have consented to 
WU # 01-20006, Tissue and Blood Library Establishment for Molecular, Biochemical, 
and Histologic Study of Breast Disease or WU # 01-20007, Creation of Blood Library for 
the Analysis of Blood for Molecular Changes Associated with Breast Disease and Breast 
Cancer Development.  The core questionnaire completed by the patients contains the NCI 
Breast Cancer Risk Assessment Tool used to determine a patient’s risk factor.  Please see 
ATTACHMENTS 4,6 and 8. 
 
Study Design and Methodology:  Patients being seen in the WRAMC Comprehensive 
Breast Center at WRAMC or at the JMBCC in Windber, PA will be assessed for their 
risk of developing breast cancer by their history of LCIS or ADH or by applying the 
NCI Breast Cancer Risk Assessment Tool.  Identified high-risk patients will be 
referred to the CBCP Risk Reduction Clinic.  Patients are confirmed to meet the 
inclusion criteria and consented to one of two core protocols.    Information collected 
will include the data contained on the enclosed database forms and may include data 
from previous clinic visits.  All applicable patients will be followed indefinitely 
according to the applicable protocol. 
 
If patients are referred for genetic testing, as per the American Society of Clinical 
Oncology, counseling involves the following eleven points: 
 

1. Information on the specific test being performed  
2. Implications of positive and negative results  
3. Options for estimation without genetic testing  
4. Risk of passing a mutation to a child  
5. Technical accuracy of the test  
6. Possibility that the test will not be informative  
7. Fees involved in testing  
8. Risk of psychological distress  
9. Risk of insurance or employer discrimination  
10. Confidentiality issues  
11. Options for medical surveillance and screening following testing 

 
It has been observed that healthy female relatives of individuals with ovarian or breast 
cancer tend to exaggerate their risk of incurring either form of cancer and, thus, accurate 
risk assessment is essential to quality genetic counseling for breast cancer. Breast cancer 
genetic counseling serves the goal of helping women to analyze their own and their 
relatives' risk of developing breast cancer. 
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In BRCA screening, genetic counselors offer services in compiling family histories, 
personalizing epidemiology, and, more recently, conducting genetic testing to empower 
healthy women of families stricken by breast cancer to alter their lifestyles and healthcare 
to ensure avoidance or early detection of breast cancer. In addition, breast cancer victims 
and healthy members of a single family can enable accurate screening of female family 
members by obtaining a sequence of their BRCA genes. Detection of a familial BRCA 
mutation in individuals outside of the Ashkenazi Jewish population requires time-
consuming genetic analysis of a large number of affected and unaffected family members 
in order to identify the specific BRCA mutation for a particular family.  
 
Testing positive or negative for a BRCA mutation is simply a risk assessment, not a 
certainty of experiencing or avoiding, respectively, breast cancer. Individuals with a 
BRCA mutation have an 80% risk of developing breast cancer by age 80. Therefore, 20% 
of BRCA mutation carriers never develop breast cancer. A first-degree relative of a 
carrier who tests negative for the mutation has the same breast cancer risk as women of 
the general population, namely 11%. 
 
Dr. Raymond Weiss, Medical Oncologist has seen 229 patients at the Joyce Murtha 
Breast Care Center (Risk Reduction program began 16 April 2009) and a total of 2359 
patients at WRAMC and WRNMMC. 
 
BC-TRCOE PILLAR #2 BIOREPOSITORY 
  
BACKGROUND 
 
Although there have been remarkable improvements in breast cancer diagnosis and 
management, most of the complex molecular mechanisms associated with the onset, 
progression and/or severity of breast cancer are still not well understood. As part of the 
BC-TRCOE we carry out molecular, biochemical and histological analysis of breast tissue 
and/or blood and blood components from breast cancer patients to provide insights into 
the molecular mechanisms that may be relevant in the development of breast cancer and 
breast diseases. To achieve this aim, a large supply and a wide variety of good quality 
tissue samples are needed. Unfortunately, good quality donor breast tissue is extremely 
scarce and when available is often not backed by a comprehensive medical history and/or 
is not a good representation of the target population or study area. The non-availability of 
a steady and consistent supply of good quality tissue limits the systematic analysis of 
tissues and negatively impacts the generation of biologically useful information in 
research laboratories and by extension negatively impacts new findings that benefit 
clinical practice. The objective of this project is therefore the acquisition and banking of 
breast tissue, lymph nodes, serum/plasma and other blood derivatives from informed and 
consenting donors. 
 
Since the inceptions of the Clinical Breast Care Project the Biorepository Pillar has been 
critical to the success of the project.  As we move forward into the establishment of the 
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BC-TRCOE it is important to look at the success of the biorepository and to understand 
the firm foundation that it has laid for building the Center of Excellence. 
 
Figure BB-1 shows the cumulative patient accrual into the CBCP protocols since 2002.  
These patients, who have been recruited and consented into the CBCP protocols at 
WRAMC, WRNMMC, AAMC, JMBCC and other participating CBCP clinical intake 
sites are the foundations of the translational research that has 

 

 
Figure BB -1.  Cumulative patient accruals into CBCP protocols since 2002. 
 
occurred within the CBCP and which will continue in the BC-TRCOE.  From these 
patients we have collected and stored in our biorepository over 50,821 biospecimens 
(Figure BB-2).  These specimens represent a broad spectrum of tissues, blood and blood 
products (Figure BB-3) that are not only a unique and valuable resource for the BC-
TRCOE but are also the substrates for our translational research program.  Along with the 
biospecimens that have been collected from CBCP participants, each consented patient 
also provides nearly 800 field of demographic, medical, life and family history data as 
well as complete pathology data on donated tissues.  The collection of tissues that the BC-
TRCOE inherits from the CBCP is even more valuable because of this rich annotation.  
Patients have been recruited from a number of partnering clinical intake sites over the 
history of the CBCP (Figure BB-4).  At the start of the BC-TRCOE the active partners are 
WRAMC, the Joyce Murtha Breast Care Center in Windber, PA, and the Anne Arundel 
Medical Center in Annapolis, MD. 
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Figure BB-2. Total biospecimens collected and banked by the biorepository. 
 
 
 
 
 
 

 
Figure BB-3.  The numbers and types of biospecimens collected by the CBCP 
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Figure BB-4.  Numbers of patient recruited to CBCP protocols at various partner 
sites. 
 
The tissue banking pillar was established at both sites in collaboration and entails 
acquisitions, storage, and movement amongst the sites for research purposes of tissue 
garnered from all breast surgeries being preformed at both locations. The robust IRB-
approved protocol that enables this pillar is unique in four critical aspects: It is a tissue 
usage protocol, not a repository one; It is hypothesis-generating, not hypothesis-driven 
research; It allows for patients to pre-consent for secondary, future uses of the tissues in 
presently-unknown research; It contains a unique fail-safe mechanism to protect the 
complete diagnostic integrity of all samples. 
 
A Core activities of the CBCP is the collection and banking of human biological 
specimens for research.  Tissue specimens are collected from a variety of donors under 
different conditions.  The goal is to collect good quality specimens that will provide 
products such as DNA, RNA and proteins for research. To achieve this goal, the Tissue 
Banking arm of the CBCP has incorporated the science of Biospecimen Research into its 
activities. We have performed research studies to determine how temperature changes 
and time of collection to processing affect the quality of breast specimens collected for 
research. These findings have been presented at national conferences and have been 
published in peer reviewed journals. Our results contributed to the shaping of the NCI 
Office of Biorepositories & Biospecimen Research (OBBR)’s Best Practices and their 
proposed guide lines for specimen collection and processing for tissue banks.    
 
 
BC-TRCOE PILLAR # 3  Focused Research including Genomics and Proteomics 
 
The research pillar of the BC-TRCOE focuses on the translational research program 
involving the clinical programs at Walter Reed Army Medical Center’s Breast Center and 
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the Joyce Murtha Breast Care Center and the genomic and proteomic analysis carried out 
at the Windber Research Institute.  
 
The following is a list of the projects that make up the Focused Research Pillar of the 
BC-TRCOE.  Major new initiatives include a major project that will generate complete 
genomic DNA sequence from up to 40 breast cancer cases.  Another new initiative will 
utilize immunohistochemical to generate clinically relevant profiles of breast tumors to 
better stratify the disease in terms of prognosis and treatment options. 
 
Estimating the Prognostic Value of Gene Expression Data from Primary Tumors in 
Predicting Lymph Node Status 

 
Despite tremendous advances in early detection and treatment, breast cancer remains the 
second leading cause of cancer-related death in women. While a number of clinical 
parameters have been identified, axillary lymph node status remains the most important 
prognostic factor in predicting disease outcome.  Previous studies in our laboratory using 
allelic imbalance (AI) to detect chromosomal changes have shown that there are high 
levels of discordance of AI between primary breast tumors and corresponding axillary 
lymph node tumors (Ellsworth et al. 2005).  In 2009, we published a RNA-based 
signature of metastasis of 51 genes that differ significantly between primary breast and 
matched metastatic lymph node tumors.   

 
We have recently completed a study evaluating gene expression patterns in 74 primary 
breast tumors with and without metastasis and have submitted for publication in a special 
issue of International Journal of Breast Cancer.  While an effective signature was not 
identified, the reasons why a global signature was not detected are intriguing, including 
genetic predisposition to metastasis.  We have generated 100K SNP data from white 
women with invasive breast cancer and without breast cancer to look for genetic 
differences that may suggest host susceptibility, not to development of invasive tumors 
but for propensity to successfully metastasize.  In addition, in collaboration with the Mass 
Spectrometry Research Center at Vanderbilt University, we are identifying protein 
expression patterns in primary tumors from patients with and without metastasis, protein 
differences in primary vs. metastatic lymph node tumors and between disease-free lymph 
nodes from patients with and without lymph node metastases.   

 
Allelic Imbalance Studies in Breast Cancer 

 
The allelic imbalance panel we developed in 2002 has been used often to evaluate genetic 
changes in all stages of breast tissue (disease-free through metastatic).  We have 
completed all studies using this panel.  In 2010, we published the results of our AI 
evaluation in non-neoplastic diseases, concluding that ADH and CCH are in fact, 
genomically naive and that the multitude of studies that have evaluated pre-neoplastic 
lesions from breasts with invasive breast tumor cannot represent the status of pure early 
lesions.   
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Our last study will be to evaluate patterns of allelic imbalance in the context of outcome.  
We have identified a number of chromosomal regions either present at significantly 
higher (suggestive of metastasis) or lower (protective effect) in tumors from patients who 
have died of disease.   

 
Genomic differences in African and Caucasian American Women with Breast 
Cancer 

 
Breast cancer incidence in women in the United States varies among different ethnic 
groups.  The highest incidence occurs in Caucasian women; however, mortality is highest 
among African American women.  Furthermore, African American women are more 
likely to be diagnosed at a younger age and with more advanced stages of the disease. 
These differences in outcome between Caucasian and African American women are 
frequently attributed to disparities in health care access and socioeconomic status.  
However, molecular factors may also be involved as indicated by the differences in tumor 
biology between African American and Caucasian women.  Tumors in African American 
women tend to be larger and more aggressive with high-grade nuclear atypia and 
lymphocytic infiltrate.  Tumors from African American women are also more likely to be 
triple negative (ER-, PR-, and HER2-) making them refractory to treatment with current 
targeted therapies such as tamoxifen and herceptin.  Initial profiling of the African 
American women enrolled in the CBCP was published in 2007, identifying both 
demographic and molecular differences between CCW and AW.  Recently we generated 
gene expression data from both tumors and non-malignant tissues from AAW and CW.  
18 genes were differentially expressed in tumors and 13 in non-malignant breast 
specimens, including PSPHL, SOS1 and CRYBB2, which are differentially expressed in 
both tumors and non-malignant tissues.   

 
Breast Tumor Microenvironment 

 
Alterations in cell signaling, angiogenesis, cell migration, motility, and proliferation 
establish the tumor microenvironment as a dynamic entity contributing to breast 
tumorigenesis. These alterations can to be contributed to epigenetic, morphological, and 
genetic changes. Research in the past decade has increased our understanding of how the 
changing tumor microenvironment influences tumor development, and this is proving to 
be of significant importance in the progression of breast cancer research. An improved 
understanding of the molecular changes occurring in the breast tumor microenvironment 
may have significant clinical ramifications as well as provide an increased understanding 
of breast tumor etiology. Continued investigation into this research could provide insights 
into tumor development and progression, leading to meaningful advances in breast 
cancer. In 2009, we published an extensive review paper in Expert Review of Molecular 
Diagnostics weighing in on the debate as to whether morphologically normal breast 
stroma adjacent and distant from the tumor has chromosomal changes.   

 
Copy number evaluation is being performed on fresh frozen genomic DNA samples from 
women with breast cancer, and a variety of pathological classifications using Affymetrix 
500K SNP chips. Copy number and LOH analysis is being performed using Affymetrix 
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genotyping console.  Preliminary data were presented at the AACR meeting in April.  
Recently, we received a grant from CDMRP to evaluate gene expression differences in 
adipose close to and distant from breast tumors as well as adipose from non-malignant 
breasts to improve our understanding of how this long ignored component of the breast 
stroma contributes to tumorigenesis.  

 
Combined Genomics and Proteomic Analysis of Metastatic Potential in Breast 
Cancers 

We are studying the metastatic potential of breast cancers with collaborators at the 
Pacific Northwest National Laboratory (PNNL).  A total of 76 estrogen receptor positive 
(ER+) tumor samples (20 LN-PM; 20 LN+PM; 19LN-PRM; 13 LN+PRM)  have been 
collected by laser capture microdissection from histological tissue preparations for 
comparing the proteomic and genomic  profiles from these four categories or groups.  
These samples underwent genomic analysis at WRI and are undergoing proteomic 
analysis at PNNL. 

WRI and PNNL have begun the exchange of data on the differentially expressed genes 
discover by each group in their independent analysis (genomics- WRI, proteomics-
PNNL). With this data exchange we are developing our strategies to integrate these data 
sets. 

A proteomics methods paper has been drafted from the initial LC/MS proteomics 
methods optimization research on OCT embedded tissues and the manuscript has been 
submitted to the Journal of Proteome Research. 

Proteomics (CBCP, WRI) report Y2010 
Kumar Kolli 
 
Body 
 
Exploration/Identification of biomarkers through differential proteomics on 
retrospectively collected clinical breast cancer samples has been the major focus of 
proteomics research core facility at WRI and we have continued our efforts in Y 2010 to 
adapt the emerging protein microarray technology in the proteomics lab for high 
throughput profiling of serum samples.  In this report, we summarize preliminary results 
on profiling of a panel of cytokines from breast cancer serum samples using antibody 
microarrays along with the serum profiling using GeLC/MS approach to evaluate the 
degradation protein products in the serum as markers to determine the invasiveness of 
breast cancer.  
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Profiling of breast cancer sera by cytokine antibody array to identify early disease 
markers  
  
Introduction 
Breast cancer is the most common cancer and the second leading cause of cancer death in 
women in the U.S with more than 40,000 mortalities each year.  Early detection remains 
the most promising approach to improve the long-term survival of cancer patients.  One 
area of research interest to explore the early markers for cancer is profiling serum 
cytokines.  These proteins play an important role in innate immunity, apoptosis, 
angiogenesis and differentiation.  The expressions of individual cytokines are altered in 
cancers and the interplay between immune and tumor cells further alters their expressions 
and measuring cytokine levels in serum might be useful in determining the specific stage 
and grade of tumors.  With the emerging protein microarray based technologies,  the 
discovery-driven translational research on cancer related clinical samples has  drawn a 
considerable attention  to rapidly profile the protein expressions using chip based protein 
microarrays for biomarker discovery in the area of disease diagnostics and prognostics.  
In the present study, we are exploring breast cancer serum samples to identify the early 
markers for cancer detection using cytokine antibody arrays. 
 
Methods 
Serum samples from 24 postmenopausal subjects which were evenly divided between 
benign and invasive cases were probed with glass slide based antibody array (AAH-CYT-
G2000-8; RayBiotech, Inc) to profle 174 cytokines simultaneously from each serum 
sample (30uL).  The serum samples were prepared according to the protocol provided by 
vendor and profiled based on the principles of sandwich type immunoassay and the 
cytokine signals were read on a GenePix 4000B fluroscent scanner using Cy3 channel. 
Spot alignment was performed with GenePix Pro 4.0 where signal and background 
detection levels for each spot were defined as median intensity.  Background subtraction 
and positive control normalization were done with RayBio Analysis Tool while average 
ratio and independent two-tailed t-test analyses were performed in Microsoft Excel to 
find the abundance difference of each cytokine between invasive and benign groups. 
 
Results and Conclusion 
The differential analysis of cytokine profiles from benign and invasive cases has shown 
only moderate expression changes for several cytokines. The two cytokines found to be 
elevated in the invasive group were MMP-9 and lowered expressions for  MIP-1-delta, 
MIF, leptin R, SDF-1beta, TRAIL R4, prolactin, and LIF were observed in invasive 
group.  Profiling of additional samples is under way, while extending the study to include 
other stages and node positive serum samples has also been planned.   As the node 
positive and node negative BC tissue proteomics/genomics data were available, the 
cytokine profiling for the matched serum samples has been planned and this analysis will 
expand the scope of understanding the molecular mechanisms that drive breast cancer 
progression and invasion.    Prediction models will be built from these microarray 
datasets to correctly identify the breast cancer cases. 
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

21 
 

Evaluating protein degradation products as serum biomarkers to determine the 
invasiveness of breast carcinoma 
 
Introduction 
The process by which cancer spreads from its site of origin to other tissues is a complex 
series of steps. The first of these involves the cancer cells freeing themselves from the 
primary tumor by degrading the proteins that make up the surrounding extracellular 
matrix (ECM), which separates the tumor from adjoining tissues.  Degradation of the 
ECM is accomplished by the tumor cells secreting a variety of proteases, including the 
matrix metaloproteases (MMPs) and Plasminogen activators (PAs). Our hypothesis is 
that these secreted enzymes leak into the blood stream where they degrade serum 
proteins.   
 
Methods 
The breast cancer serum (20 µL) samples (20 benign and 20 invasive, stage I) were 
processed with Enchant multi affinity protein separation kit to remove the high abundant 
proteins.  The depleted flow through fractions of serum samples from the respective 
groups were pooled to prepare three pooled samples for each group and the samples were 
separated on 1D gel (fig1). The gel lanes were cut into segments (fig1) and 
proteolytically digested, and the extracted peptides were run in duplicates on a LTQ-FT 
MS.   MS/MS were searched against a database of human proteins with Sequest, and 
identifications were statistically validated at a 1% protein false discovery rate using the 
Provalt algorithm in ProteoIQ (BioInquire, Athens, GA).  The proteoIQ data mining tools 
were used to identify the protein degradation in the samples by assembling the data from 
each segment. 
 
Results and conclusion 
Based on our enzyme degradation hypothesis, we predict that the level of these fragments 
and their extent of degradation will be indicative of tumor invasiveness and thus capable 
of serving as serum biomarkers for this condition.  To this end, we have applied a GeLC-
MS approach for this study where intact proteins are separated via SDS gel 
electrophoresis prior to trypsin digestion and LC-MS/MS analysis.  This sample-flow 
allows for the identification of proteins whose experimental MW (determined by SDS 
gel) differs significantly from their calculated MWs.  This process has allowed us to 
identify several protein degradation products and other wise-abnormally modified 
proteins which may be related indirectly to tumor invasiveness.   The presence of 
degraded inter-a-trypsin inhibitors can be clearly seen (fig2) as the presence of peptides 
from these proteins being detected across 4 gel slices in the invasive samples.  In the 
benign samples, peptides are only detected in 2 of the gel slices (fig2).  The preliminary 
results from this pooled sample study are encouraging and we are planning to apply this 
workflow on breast cancer samples individually to correlate the invasive characteristics 
of primary tumors to the extent of protein degradation products in the cancer serum 
samples.   
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Figure1.  Separation of pooled serum samples on 1D gel and image shows the gel 
segments used for LC/MS/MS analysis. 
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Figure2.  peptides of inter-a-trypsin inhibitor identified from different gel segments in 
invasive sample. 
 
Collaborative Research 
 
The proteomics group at WRI established collaborative research relationships with 
Scientists at University of Pittsburgh and Wistar Institute to develop the predictive 
models on the proteomics datasets generated from serum samples and to develop novel 
concepts of sub-categorizing the breast cancers (triple negative) through isoform level 
gene expression and predicting each sub-category by the status of isoform specific gene 
regulatory networks and this will be addressed by combination of innovative 
computational modeling approaches and use of NextGen sequencing technologies.  These 
collaborative research partnerships resulted in developing proposals to apply for NIH and 
DOD grants in Y 2010 and the abstracts for the proposals were given below. 
 
Bayesian Rule Learning for Disease Prediction and Biomarker Discovery  
(Biomedical Informatics, University of Pittsburgh;  Dr. Vanathi Gopalakrishnan) 
 
The problem: High-throughput biomedical data from biomarker profiling studies aimed 
at early detection of diseases like breast cancer and lung cancer are accumulating rapidly. 
Although many popular machine learning methods have been utilized for analysis of such 
high-dimensional datasets, no single method has consistently outperformed others. 
Moreover, scientists have the need to simultaneously address two related tasks: disease 
prediction and biomarker discovery, using the same sets of data and tools. One way, as 
undertaken in this project, to address this need is to find the most accurate classifier for 
the disease from a given set of profiles and present the discriminative markers used in 
that model to the scientist for further verification. The large space of possible models 
coupled with the small sample size of the data make it hard to accurately estimate 
predictive accuracy. 
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The solution: This project will develop, evaluate and refine novel Bayesian Rule 
Learning (BRL) methods that are algorithmically efficient, result in parsimonious models 
and accurately estimate predictive uncertainty from sparse biomedical datasets. BRL 
methods utilize a Bayesian score to evaluate rule models, thereby quantifying the 
uncertainty in the validity of the rule itself. This novel technique that combines the 
mathematical rigor of Bayesian network learning with rule-based modeling opens up a 
hitherto underexplored area of fundamental research in informatics involving such hybrid 
methodologies. Rules enable modular representation of knowledge and collaboration with 
scientists, as it is easier to present the model and extract markers both visually and 
computationally. Rule-based inference is also simpler and more tractable. The Bayesian 
approach enables prior knowledge to be incorporated and evaluated in a continual fashion 
with a human in the loop. The latter is very important for refinement of both tools and 
models. 
 
The specific aims: This project will test the hypothesis that the BRL methods developed 
and extended herein produce more accurate and parsimonious models for disease state 
prediction than other state-of-the-art machine learning methods. This project evaluates 
BRL methods and models using existing proteomic datasets for three diverse diseases – 
rare, neurodegenerative Amyotrophic Lateral Sclerosis (ALS), and the two most common 
cancers in the world, lung and breast cancers. Experimental verification will be 
performed using a new set of retrospectively collected breast cancer sera samples to 
evaluate model generalizability. 
 
The significance: This project will produce: (1) a novel biomedical data mining tool for 
analyzing data from biomarker profiling studies of any disease, (2) methodological 
insights into the applicability of this tool and current machine learning methods for such 
tasks, and (3) new data for research on the early detection of breast cancer. It has 
potential to help develop new diagnostic tests for early detection of ALS, lung and breast 
cancers and lays a firm foundation for building modeling frameworks that can 
incorporate both prior knowledge and data to provide the technological capability for 
combining evidence from multiple, heterogeneous sources. 

Isoform specific miRNA:mRNA regulatory networks in breast cancers  (Molecular 
and Cellular Oncogenesis, Wistar Institute; Dr. Ramana Davuluri) 

Triple-negative breast cancer (TNBC), lacking estrogen and progesterone receptor 
expression and HER2 amplification, accounts for approximately 15-20% of breast cancer 
diagnoses. TNBCs comprise a heterogeneous group of very aggressive tumors with poor 
prognosis.  Some TNBC tumors are similar to basal-like breast cancers (BLBC), which 
are characterized by elevated expression of basal cytokeratins (CK5/6, CK14), 
myoepithelial marker (p63) and HER1. However, the similarity between BLBCs and 
TNBCs is only partial as defined by high-throughput gene expression analyses. The lack 
in complete similarity may in part be explained by both BLBC and TNBC comprising 
entities that in themselves are heterogeneous in their molecular profile.  

Recent mRNA-seq data suggest that more than 90% of the human genes, including many 
tissue specific and developmentally regulated genes, produce multiple transcript 
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isoforms, through alternative splicing and alternative usage of transcription initiation 
and/or termination. Notably, there is growing evidence linking aberrant use of alternative 
mRNA isoforms and cancer formation: several oncogenes and tumor-suppressor genes 
(e.g. LEF1, TP53, TP63, TP73, HNF4A, RASSF1, and BCL2L1) are already known to 
have multiple promoters and alternative splice-forms, and moreover, it is known that the 
aberrant use of one isoform over another in some of these genes is directly linked to 
cancerous cell growth. However, nearly after a decade from the completion of the human 
genome draft sequence, we still assume “gene” as the basic physical and functional unit 
in the genome (Hayden Nature 2010).  We argue that “gene/transcript isoform” should be 
the basic functional unit and biologists should look at the differential regulation of gene 
isoforms rather than that of genes between normal and disease conditions.  

Similarly, non-coding RNAs (ncRNAs) have emerged as key regulators at both 
transcriptional and post-transcriptional levels. The discovery of small ncRNAs of size 20-
31 nucleotides has revolutionized thinking about the control of gene expression. 
Although in many cases the target of small RNAs and their mechanism is still not clear, it 
is certain that many of these small RNAs play important role in several biological 
processes including development timing, cell differentiation, cell proliferation, cell death, 
metabolic control, transposon silencing and antiviral defense. Several classes of small 
ncRNAs have been discovered such as small interfering RNAs (siRNA), micro RNAs 
(miRNAs) and Piwi-interacting RNAs (piRNAs). The best understood among the small 
ncRNA classes is miRNAs. MiRNA modulates post-transcriptional gene regulation by 
base pairing to either full or partial complementary sequences primarily in the 3' 
untranslated region (UTR), but also inside the coding sequence (CDS) and the 5’ UTR, of 
the corresponding messenger RNAs (mRNAs). The miRNA:mRNA interactions affect 
mRNA stability and translation. In normal cells the miRNA:mRNA interactions need to 
be very precise in order to regulate specific gene isoforms post-transcriptionally. A 
miRNA can target a specific mRNA isoform but not the other isoforms of the same gene 
(due to inclusion/skipping of exons/exonic regions), leading to balanced expression of 
mRNA isoforms of same gene in a given cell type. Therefore, it is critical to address the 
problem of miRNA:mRNA interactions at isoform level rather than at gene level.  We 
propose a novel idea that miRNA:mRNA interactions are disrupted more at isoform level 
than at gene level leading to imbalanced expression of gene isoforms in cancer cells.  We, 
therefore, hypothesize that the heterogeneity in TNBCs can be characterized by genome-
wide combined signatures of mRNA expression at isoform level and expression of 
miRNAs. And, consequently different sub-categories of TNBCs can be predicted by the 
status of isoform-specific miRNA-mRNA interactions involving tumor suppressor or 
oncogenic proteins, such as p53 family members.  

We will use integrative biology approach by performing mRNA-Seq and small RNA-Seq 
experiments, using Illumina GA massive parallel sequencing, and efficiently predict the 
miRNA:mRNA interactions by data-mining of the mRNA-seq and small-RNA seq data 
to define homogeneous sub-categories of TNBCs.  

This challenging problem will be addressed by combination of innovative computational 
modeling approaches and use of NextGen sequencing technologies. We will:  
(i) develop a knowledgebase of mammalian gene isoforms, expression patterns, and 

miRNA:mRNA interactions at isoform level by integrating cross-species genomic 
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data and high-throughput transcriptome data, including recent massive parallel 
sequencing data from the cancer genome atlas (TCGA) data portal; 

(ii) conduct mRNA-seq to identify and quantify full-length poly-A transcript isoforms 
and small RNA-seq to quantify miRNAs and other small RNAs (e.g. miRNAs, 
piRNAs and siRNAs) in 40 TNBC primary tissue samples and 20 ER positive breast 
cancer tissue samples; 

(iii)perform bioinformatics and statistical analysis of mRNA-seq and small RNA-seq data 
to identify major homogenous sub-categories of TNBCs; 

(iv) perform integrative analysis of mRNA-seq and small RNA-seq data, and develop 
novel computational methods to model the combinatorial interaction of miRNAs in 
targeting the protein coding genes at  isoform level, and predict different sub-
categories of breast cancer based on the status of the miRNA:mRNA networks that 
are specific to each sub-category.  

The proposed work will not only pave a new way to think about identification of novel 
cancer subtypes, but will also lead the research effort to understand the molecular 
mechanisms involved in the pathogenesis of different subtypes of TNBCs. Understanding 
the isoform-specific miRNA:mRNA networks is clearly central if we are to develop 
rational and mechanistic therapies for complex genetic diseases, such as breast cancer, 
that arise from the accumulated contributions of many gene–gene interactions and 
environmental factors. It is anticipated that this research will lead to most effective 
treatment, matched to their cancer profile, eventually improving the breast cancer 
survival rates. 
 
Studying Cancer Genomes  
   
The focus of the BC-TRCOE at WRI is deepening our understanding of the genetic risk 
of breast disease through DNA sequencing.   The rapid developments of high throughput 
genotyping and genomic sequencing of individuals has reminded the research community 
of the power of family studies in the assessment of genetic risk.  Evaluating family risk 
and translating that into individual risk is the primary goal of this theme.  There is both 
clear clinical relevance and a strong basic research component to this theme.  
Understanding the underlying biology of observed racial disparities in disease 
prevalence, presentation and outcome will also be a major part of this effort.  The 
interaction of the theme with the Risk Reduction pillar of the BC-TRCOE and the 
number of projects outlined below that deal with research into the basis of the observed 
racial disparities in breast cancer morbidity and mortality point out the relevance of this 
theme to the overall goals of the BC-TRCOE. 
 
Two developments have occurred in the last decade that are about to fundamentally alter 
the understanding and treatment of cancer, including breast cancer.  First, the elucidation 
of the sequence of the human genome has created a framework to identify variation in the 
genomes of many individuals and to associate that variation with susceptibility to various 
diseases.  For diseases like cancer, a collection of diseases that are the result of somatic 
mutations, it gives the opportunity to identify the constellation of mutations that give rise 
to individual tumors and to elucidate the etiology of the disease, it’s prognosis and to 
determine the vulnerabilities the tumors and therefore suggest potential treatments.   The 
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second development has been the emergence of “next generation” DNA sequencing 
technologies that have reduced the cost of sequencing an individual human genome from 
hundreds of millions of dollars to a few thousand dollars.  We are rapidly approaching the 
time when an individual’s complete DNA sequence will be part of their medical record 
which will create a context in which their life style choices can be evaluated to give a 
clearer assessment of their risk of developing various cancers.  When an individual is 
diagnosed with cancer, determining the DNA sequence of the tumor will be part of the 
normal clinical workup and it will be critical to designing an appropriate course of 
treatment.   
 
There are two National/International efforts underway to sequence cancer genomes.  The 
International Cancer Genome Consortium (http://www.icgc.org/home/) is made up of 
teams from 10 countries with the goals of sequencing the genomes of 50 different cancer 
types and/or subtypes.  In the United States, The Cancer Genome Atlas (TCGA) project 
(http://cancergenome.nih.gov/) is a joint project between the Nation Cancer Institute 
(NCI) and the National Human Genome Research Institute (NHGRI) which is investing 
$275 million to chart the genetic changes and perturbation to complex pathways in more 
than 20 types of cancer.  The TCGA has completed its pilot phase which focused on 
glioblastoma, lung and ovarian cancers and which will discussed below.  TCGA is 
moving into a phase that will sequence genomes from a number of different tumor types 
and which perform other high-throughput analyses on samples from these tumors in order 
to help understand and elucidate the molecular, pathway and physiological changes 
associated with cancers.  As will be discussed below the BC-TRCOE is already part of 
the TCGA working group for breast cancer and will be supplying cases for this portion of 
the project. 
 
While the BC-TRCOE is participating in the NCI/NHGRI/ TCGA project and will be 
submitting between 100 to 150 breast cancer cases to this effort, we also believe that we 
are in a position to make significant contributions to our understanding of breast cancer 
by subjecting a number of cases to complete genome sequencing independently of the 
TCGA project.  A problem that we see with the TCGA project as it is currently 
envisioned is that not all of the cases will undergo complete genome sequencing.  This is 
because when the project was initially conceived the cost of sequencing a complete 
human genome was prohibitive.  Instead the plan was to sequence the “exome”, the part 
of the genome covered by the exons of protein coding genes.  Though this solution was 
reasonable in 2005 at the inception of this project, the rapid changes in technology over 
the past 7 years requires a new evaluation of the cost-benefit ration of studying tumor 
genomes by complete genome sequencing.  There are number of solutions to sequencing 
individual genomes that has brought the cost per genome to ~$10,000 or less.  Since 
interpreting a cancer genome requires comparing it to the patient’s non-cancer genome, 
each case requires the sequencing of two complete human genomes making the cost per 
case somewhere in the neighborhood of $20,000.   
 
A number of types of analysis are enabled by complete genomic sequencing.  Mutational 
profiles allow examination of the types and extent of deletion, insertions and 
amplification associated with various cancers.  Rearrangements, especially those 
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associated with gene fusions can be determined.  Point mutations can be cataloged and, 
by looking at the sequence of multiple tumors of the same type, mutations that are driving 
the oncogenic process can be identified as can mutations in genes that are potential 
therapeutic targets.  Access to the mutational spectrum of tumors can help to elucidate the 
mechanisms of carcinogenesis and to identify various DNA repair pathways that are 
involved in tumor development and progression.  Finally because for each case the 
normal (eg. from blood) DNA will also be sequenced it will be possible by examining the 
right set of cases to identify new genes involved in cancer susceptibility.   
 
The main research focus for the WRI portion of the BC-TRCOE has been the 
characterization of breast tumors by the analysis of the somatic mutations is these tumors 
as revealed by their DNA sequence.   We have two major projects which are generating 
and interpreting DNA sequence data.  These are 1.) various internally initiated projects 
using BC-TRCOE cases to address basic breast cancer problems and for which the DNA 
sequencing is being performed by Complete Genomics and 2.) our participation the 
NCI/NHGRI project, The Cancer Genome Atlas (TCGA).  The BC-TRCOE currently has 
nearly 100 cases, out of a current total of about 800, that are going through the TCGA 
pipeline and for which DNA sequence (exome), gene expression, copy number variation, 
DNA methylation status, micro RNA status and Reverse Phase Protein Array (RPPA) 
data are being generated.  In addition to being a tissue source site for the TCGA project, 
several WRI investigators are working to analyze the TCGA data was part of the Data 
Analysis Working Group.  These projects will be discussed below. 
 
The first project that we have undertaken with BC-TRCOE cases that will be sequenced 
by Complete Genomics, is to examine cases where a single tumor has distinct regions 
that, by immunohistochemistry (IHC), are of different molecular subtypes.  The question 
is whether these regions represent independent occurrences of breast cancer or whether 
the regions represent different developmental pathways that were followed by different 
part of the same tumor.  By isolating these different regions of these tumors and 
determining their DNA sequence we should be able to distinguish between these two 
possibilities. 
 
To do these experiments it is necessary to separate the different subtypes by laser capture 
microdissection.  This is somewhat laborious given that in order to obtain a whole 
genome sequence of the tumor material requires ~7 micrograms of DNA.  We have now 
completed the preparation of DNA from 2 tumors that have two different subtypes by 
IHC and from one homogenous tumor.  These samples along with matched DNA from 
blood from the same patients have been sent to Complete Genomics for whole genome 
sequencing.  These samples have all passed the Complete Genomics QA/QC process and 
are now in the production sequencing pipeline.  Data for three cases (8 samples) have 
been generated and are undergoing analysis. 
 
The second project involves our participation in the NCI/NHGRI TCGA project.  We 
have been shipping biospecimens to the TCGA (The Cancer Genome Atlas) since late 
2010.  We have sent 97 cases (tumor and normal samples) of which 86 have passed the 
QA/QC processes of the project. We have also collected clinical data (enrollment, 
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pharmaceutical therapy and radiation therapy data) on these cases and have entered the 
information in OpenClinica.     These cases along with approximately 700 other samples 
are undergoing analysis.  WRI scientists have been part of the team analyzing the exome 
sequences, copy number variations,  gene expression, micro RNA content, DNA 
methylation analysis and the results of reverse phase protein arrays from these samples. 
We have also played a very active role in providing QA/QC for the very diverse clinical 
information that is being collected on the cases undergoing analysis by TCGA.  This data 
are complex and different tissue source sites, if which there are about 20, have some 
variability in the way that they record and report these data.  Because these data will 
become part of a public data repository it is important to develop methods to assure 
uniformity in the data.  An example of the type of analysis that has been done for this 
data “cleaning” project in attached in Appendix 1.   We have also participated in the 
preparation of a manuscript describing the initial results of the breast cancer TCGA 
project which has been published in Nature. 
 
Historical perspective - FY2005 
 
Performing targeted research into genomic analysis of Stages I, II, and III breast 
cancer, DCIS, LCIS and pre-malignant neoplasia, and presenting findings at 
national meetings and in peer-reviewed publications during FY05.  CBCP has been 
tremendously successful in this regard this year as well. We have verified that important 
genetic changes occur across multiple chromosomal regions as breast epithelium 
transitions from non-neoplastic into neoplastic types. We have identified these changes 
and published the specific markers for chromosomal loci that are modified as a 
requirement for, or as a result of, the malignant transformation process. We are deciding 
now as an organization whether to seek patent protection for this panel of markers, which 
may be consider a diagnostic and prognostic marker panel for breast cancer and breast 
cancer development.  

 
Perform mass spectrometry fingerprinting of 200 sera samples from patients with 
diagnosis of breast diseases and analyze for distinct patterns based on disease state. 

 
Using over 600 CBCP sera samples, we have undertaken a set of proof of principle 
experiments to show there is sufficient information in serum to diagnose the presence or 
absence of breast cancer.  We hypothesize that there are molecular patterns in serum that 
are unique to breast cancer. These patterns are composed of multiple (3 or more) 
molecules, which by themselves are not informative, but when taken together, and 
measured relative to each other, are informative. 
 
Our approach is to profile sera using high-resolution mass spectrometry, and then apply a 
novel, patented pattern recognition algorithm to these data, to identify patterns that can 
distinguish the sera from women with breast cancer, from women without breast cancer. 
 
In 2005 we presented a poster at ASCO reporting our first results. Using sera from 
women representing 67 cases of in situ carcinoma, 195 invasive carcinoma, and 350 
normal/benign breast conditions, we identified several informative serum patterns with 
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sensitivities and specificities in the range of 80 – 90% on a blinded validation set. One 
profile, consisting of 10 serum features, yielded 98.5% specificity (95% CI 95.2 – 99.6%) 
and 90.3% sensitivity (95% CI 82.4 – 95%) on a Testing set of 196 non-malignant sera 
and 103 invasive sera.  When this pattern was challenged with a Blinded Validation set of 
54 non-malignant and 41 invasive sera we observed 92% specificity (95% CI 74.5 – 
93.6%) and 86% sensitivity (95% CI 76.4 – 97.8%). 
 
With such studies there are two significant concerns – sample set bias and overfitting of 
data.  Recently, using an expanded set of sera now representing 454 women with invasive 
cancers, we performed an extensive analysis of the data to minimize sample set bias, and 
implemented an algorithm to monitor for overfitting of data.  We identified several serum 
patterns that distinguished between invasive cancer and normal/benign, non-neoplastic 
conditions.  Performance was 85% sensitivity (standard deviation ± 7%) and 82% 
sensitivity (standard deviation ±10%).  While a little lower than the first study, these 
results are considerably more robust. 
 
These unpublished proof of principle results show that serum does contain sufficient 
information to distinguish between the presence and absence of breast cancer.  As our 
serum set increases in size, and our algorithm experiences a greater extent of the 
variability of the disease within the population, we anticipate the performance should 
improve significantly. 
 
NB.  After 2010 we discontinued in house proteomic research but continued 
proteomics research with outside collaborators. 
 
Historical perspective - FY 2009 
 
Performing targeted research into genomic analysis of Stages I, II, and III breast 
cancer, DCIS, LCIS and pre-malignant neoplasia, and presenting findings at 
national meetings and in peer-reviewed publications the period of July 1, 2007 
through June 30, 2008.  Performing targeted research into genomic analysis of Stages I, 
II, and III breast cancer, DCIS, LCIS and pre-malignant neoplasia, and presenting 
findings at national meetings and in peer-reviewed publications the period of July 1, 2007 
through June 30, 2008.  CBCP continues to have tremendous success in this regard.  We 
have verified that important genetic changes occur across multiple chromosomal regions 
as breast epithelium transitions from non-neoplastic into neoplastic states. We have 
identified these changes and published the specific markers for chromosomal loci that we 
identified as having changed during this transition. Whether or not any of these changes 
are causal in the malignant transformation process remains to be determined. We are 
considering, as an organization, whether to seek patent protection for this panel of 
markers, which may be considered a diagnostic and prognostic marker panel for breast 
cancer and breast cancer development. 
  
 Perform mass spectrometry fingerprinting of 200 sera samples from patients with 
diagnosis of breast diseases and analyze for distinct patterns based on disease state. 
Perform mass spectrometry fingerprinting of 200 sera samples from patients with 
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diagnosis of breast diseases and analyze for distinct patterns based on disease state.  The 
activities of proteomics facility for the FY07 were mainly centered on the data analysis of 
Maldi-TOF profiles generated from the acetone processed BC serum samples, planning 
and implementation of new serum processing workflows to couple them to Maldi-TOF 
and LC/MS/MS analyses and optimization of workflow for tissue proteomics in 
collaboration with the PNNL group. 

 
We have applied a simple differential precipitation procedure using acetone to enrich the 
low molecular wt peptides/proteins from breast cancer serum samples for MALDI-TOF 
profiling and utilized the MS profile patterns to develop a model that discriminates the 
two disease groups (benign and invasive) involved in the study.   A total of 64 serum 
samples, evenly divided between benign and invasive cases, were processed by acetone 
in triplicates and each replicate sample was analyzed twice on MALDI-TOF instrument. 
The assessment of MS profiles and clinical covariate data yielded 31 benign and 30 
invasive cancer cases for comparative analysis.  To determine the discriminative features 
that distinguish benign and invasive cases, both univariate and multivariate analyses were 
performed on the features.  The univariate analysis revealed several features were 
differentially expressed between benign and invasive BC cases.  The unsupervised 
hierarchical clustering analyses indicate that there were some subgroups among the 
cancer and benign groups.  The discriminative potential of peak clusters was analyzed 
using a Classification and Regression Tree (CART) algorithm implemented in Ciphergen 
ProteinChipTM Biomarker Pattern software. CART modeling selects a set of predictors 
and their interactions that optimally predict the outcome of the dependent variables. 
Samples were split into 70% training sets and 30% test sets.  The menopausal status 
(categorical variable) was balanced between the benign and invasive groups in the 
training sets.  The average performance of all the predictive models that were built using 
CART was 50%. The distributions of menopausal status, age, and HRT history for the 
subjects examined in this study could be discriminated, with statistical significance, 
between case and control groups.  Only the menopausal status was able to be 
accommodated in the forming of training sets for multivariate analysis.  The inability to 
balance for clinical variables may contribute to inconsistency and high ACE in 
classification model performance. 
 
We have started a new workflow that supports the parallel processing (96 well plate 
format) of serum samples using Enchant multi-protein affinity separation kit (Pall Life 
Sciences) for MaldiTOF and LC/MS/MS profiling.  The preliminary analysis using 
couple of test serum samples demonstrated good feature rich MALDI-TOF profiles from 
the processed samples using this workflow.  We are planning to couple downstream 
protein fractionation workflow to the Enchant processed samples for good protein 
coverage by LC/MS/MS analysis.  Alongside this workflow, we are also optimizing the 
single tube tissue sample preparation for shotgun proteomics of BC tissue samples. 
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Reportable outcomes  
(Conference abstracts) 
 
Ron Orlando, Craig Shriver, Bernard Seth, David Kirchner, Richard Mural, James 
Atwood, Kyle Jones and V.S. Kumar Kolli. Evaluating protein degradation products as 
serum biomarkers to determine the invasiveness of breast carcinoma.  American Society 
for Mass Spectrometry (ASMS), Salt Lake City, UT, May 23-27, 2010. 
 
David Kirchner, Richard Katenhusen, Tapan Maiti, Craig Shriver, Richard Mural, V.S. 
Kumar Kolli. Shotgun proteomics of breast cancer sera to identify the markers for early 
cancer detection.  American Society for Mass Spectrometry (ASMS), Salt Lake City, UT, 
May 23-27, 2010. 
 
NB.  After 2010 we discontinued in house proteomic research but continued 
proteomics research with outside collaborators. 
 
 
BC-TRCOE PILLAR # 4 - Biomedical Informatics 
 
The Data Warehouse for Translational Research 
 
Biomedical Informatics: Biomedical Informatics focuses on the management and 

utilization of biomedical 
information, and our view 
of its role in translational 
research is shown on the 
left figure. From the data 
flow point of view, it 
involves data collection 
and generation, where 
data tracking is needed 
(light blue). Cleaned data 
are then centralized in the 

data warehouse (light green), and subject to data analysis and mining for knowledge 
generation which is then presented to research scientists and clinicians to complete the 
two-way cycle of translational research (light yellow which partially overlaps with the 
data warehouse section).  
 
We have developed additional workflow utilities for improving the quality and use of the 
data in the Data Warehouse for Translational Research (DW4TR).   

i) A new utility, the Data Correction Utility using the InforSense analytical 
workflow to correct data errors in the DW4TR, has been developed and 
deployed. This application was completely developed by the Biomedical 
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Informatics staff. Currently it is in full use and continue to be improved based 
on user feedback. 

ii) Several IHC data fields have been revised to reflect the new needs including 
the final status of HER2 based on IHC and FISH, and loading of the newly 
generated data with improved granularity of Ki67 and p53 for invasive breast 
cancer samples is in progress. 

iii) The sample selection utility using temporal information is in use and 
improvements have been made based on user feedbacks.  

iv) We have established regular procedure and routine for data loading to the 
DW4TR: data are extracted from CLWS, applying the data processed by 
DCU, and then loaded into the DW. 

v) After the acquisition of InforSense by IDBS there are substantial personnel 
changes. IDBS is committed to continue to focus on translational research. 
Several teleconferences have been held. In July, Dr. Hai Hu visited 
InforSense—now part of IDBS, in Burlington, MA, to review the 
development of a microarray data analysis workflow utility and to start the 
strategic planning of the future relationship between the two organizations. In 
November, several IDBS leaders visited WRI. We are planning on an 
additional strategic meeting late January. 

 
LIMS development of the clinical component 

i) A cosmetic revision was done on the CLWS. The pre-printing rule was 
changed: additional questions in the questionnaire can now be pre-printed out 
in the CLWS for follow-up patients per request from the clinical staff.  

ii) The development of the new modules for clinical/tissue components in 
collaboration with GenoLogics was discontinued due to the directional 
problem of GenoLogics. The company apologized, and we successfully 
negotiated for a full refund of the pre-payment for the development. As a 
result, we plan to develop a system to replace the CLWS in-house.  

iii) Our plan is to develop the LIMS in modules, aiming to replace the CLWS that 
is currently in use but already obsolete.  

iv) With ProLogic serving as a development subcontractor, we have developed a 
new tool for completing and tracking pathology checklist and sample attribute 
sheet using TAB PC technology. This was accompanied with a drastic 
revision of the current Pathology Checklist led by the CBCP Head Pathologist 
with close teamwork involving the biomedical informatics group here, the 
ProLogic team, and the MDR Global leader. This Pathology Checklist tablet 
data capturing system development with is now done with the first phase 
development. Additional revision will be needed before this can be integrated 
with the new LIMS 

v) The Komen Promise Grant won by a 5-member consortium led by Dr. 
Hallgeir Rui of Thomas Jefferson, has been in execution since January 2010. 
It is a 5-year grant aiming to screen the expression of 250 drug targets across 
5000 breast cancer tissues. Dr. Craig Shriver of WRAMC, Mr. Albert 
Kovatich of MDR Global, Dr. John Eberhardt III of DecisionQ, and Dr. Hai 
Hu of WRI are the other 4 leaders of the consortium. Execution of the Komen 
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Grant has a positive impact on CBCP. The WRI Biomedical Informatics team 
is responsible for the biomedical informatics infrastructure including the 
development of a LIMS and expansion of the DW4TR to support the project, 
and we will also support data analysis and research project design. The 
development of the LIMS is underway, which is coordinated with the 
development of the LIMS for CBCP CLWS replacement. One important 
component of the LIMS, the data entry form for the clinicopathologic data of 
the breast cancer cases, has been developed and is currently in use, which is 
useful for the development of the BC-TRCOE outcome data form. 

vi) One experienced developer was hired on December 20, to focus on LIMS 
development for both this project and the Komen Promise Grant. 

 
IT Infrastructure and Support 
Historically, WRI IT support was outsourced, and from its inception the WRI IT  
infrastructure grew organically. We have reached a point where the whole system needs 
to be completely redesigned to lay the foundation for future research and support 
activities of the next phase of the research at WRI. With the help of professional 
consultants and a professional IT infrastructure company, we have completely redesigned 
our IT infrastructure. The new system applies virtual machine technology, with 4 servers 
hosting all the applications that were acquired through the 10 years of WRI’s history. The 
servers have 32 GB memory each that are shareable, with a total of 36 TB shareable 
storage that can be further expanded as needed. The new network is supported by Level 3 
with a speed of 1 Gbps 
 
Effective January of 2011, Biomedical Informatics will provide WRI IT support as a 
newly added responsibility. For this purpose, a new IT Manager and an IT Support 
Specialist have been hired on December 20 and November 15, respectively. The original 
person in charge of the infrastructure re-structuring is no longer with WRI effective 
November 11. This change of personnel suspended the virtualization of the applications 
which has now been resumed. The status of the main tasks are shown below: 

i) Procurement of all hardware complete 
ii) Hardware installation complete, which includes network hardware, servers, 

and virtual storage 
iii) Network hardware configuration complete 
iv) Cut-off of WRI from the MANVT network complete and now Level 3 

providing internet connectivity for WRI 
v) Virtualization of current physical servers – on going 

 
SOP for clinical data entry (core questionnaire) have been reviewed and updated 
i) In collaboration with WRAMC, WRI team combined two SOPs (one for nurses 

and one for data entry) into single document. During this process, a number of 
discrepancies between these documents has been corrected and all changes to 
SOP have been highlighted 

ii) WRI team visited WRAMC and presented new SOP document to the clinical data 
staff. During the presentation, additional clarifications and corrections were made. 
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iii) The WRI team also reviewed, clarified, and updated the SOP with the JMBCC 
nurses. 

iv) The SOP is now in a final version—but we are maintaining it as a ‘live document’ 
so new issues coming out from the data collection/QA/data entry process will be 
incorporated. 

 
Historical perspective - FY 2005 
 
Continuing software development of the CLWS (Clinical Laboratory Workflow 
System) and its further deployment into the clinical/research arms of the CRSCP-
CBCP.  During the last year, a standard operating procedure (SOP) for data entry and 
quality assurance (QA) of the questionnaire data has been established. The current QA 
measures for clinical data include, visual inspection by the data entry clerk, double blind-
data entry, and a computer program checking applying all the QA rules that have been 
developed to examine the data integrity within and between data fields. A QA issue 
tracking (QAIT) system has also been developed and implemented, which dramatically 
improved the communications on QA issues between the WRI data entry group and the 
Walter Reed questionnaire QA team. 
 
With the belief that electronic data capturing will enhance clinical data collection and 
precision, WRI has taken the initiative in developing a prototype tablet application using 
the Pathology Checklist as the first example following a decision made at the last CBCP 
Offsite meeting. This prototype is under further evaluation at both WRI and Walter Reed 
before a full-blown development starts.  
 
The data warehouse development has further evolved to provide data and analytical 
support to CBCP research, which is done by collaborating with leading data management 
and analysis companies such as InforSense and Concentia Digital. An On-Line Analytical 
Processing (OLAP) tool has been developed to allow for easy access and stratification of 
hundreds of data elements across thousands of subjects enrolled in CBCP.  A ‘patient 
view’ tool has been developed to allow for exploration of warehoused data from an 
individual patient.  An application prototype has been developed to enable users to access 
clinical or experimental images at ease with a built-in robust data-element filtering 
capability.  All these translational research-enabling applications will be migrated to and 
further developed on a newly designed patient-centric, object-oriented data model with a 
temporal dimension. We expect that this newly designed data model, which is in the 
process of being implemented, will dramatically enhance our translational research 
capability when compared to the old questionnaire-based data structure.   
 
Historical perspective - FY 2009 

 
The patient-centric modularly structured clinical data model for the data warehouse 
continues to be developed and improved by incorporation of additional questionnaires 
and data from other clinical and translational projects such as the Gynecological Disease 
Program. A comparison between our data model with existing models and systems such 
as SNOMED, MeSH, HL7 has been done, and a comparison with caBIG VCDE has been 
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started. Such comparisons indicated that our data model is unique in supporting clinical 
and translational research. Issues like how to integrate the information captured from 
different questionnaires where similar questions may be asked in different ways are being 
worked on. The interface has been dramatically improved to make it more convenient to 
use and more powerful for users to interrogate the data from the data warehouse. A 
manuscript on this development is being prepared. 
 
Currently this data warehouse is playing a pivotal role in supporting research in WRI and 
WRAMC. We use it for patient cohort formation, specimen selection, and breast cancer 
risk factor assessment. A number of collaborative projects are under development to 
make the best use of the data in this data warehouse. With a proof-of-principle pilot 
project completed, next we will focus on developing molecular study data models in the 
data warehouse to host the large amount of genomic and proteomic study data. 
 
LIMS (Laboratory Information Management System) 
We have identified the LIMS product from Genologics as the system for WRI to adopt.  
There are two modules commercially available from the company, Geneus for genomic 
studies, and Proteus for proteomic studies.  The company is also developing biomedical 
informatics modules for clinical data and specimen management. We have worked out 
with the company that WRI will have early access to the new modules in development.   
 
For implementation of the Geneus and Proteus, we are holding meetings twice a week 
with Genologics for architecting and planning.  As of now, the detailed implementation 
plan has been developed, a two-server hardware structure has been determined and 
ordered, a decision on the database is being finalized.  In addition, a mock installation has 
been completed. The plan is to use these two modules to track the data generated in the 
lab, and at the same time to use the Clinical Laboratory Workflow System, CLWS to 
keep track of the clinical activities and specimens.  Note that the latter is from the 
previous LIMS from Cimarron software, co-developed by WRI and Cimarron.  When the 
biomedical informatics modules from Genologics are available, all the data tracking will 
be performed from the backbone structure of Genologics.    
 
In the current structure, the clinical data is directly feeding into the data warehouse.  
When the Geneus and Proteus are functional, the laboratory data will be fed into the data 
warehouse as well. This way, the LIMS is for transactional activities, and the data 
warehouse is for reporting and research purposes.  We believe that with this two-
separate-system structure, the need for data collection and generation and storage and 
analysis we will be completely satisfied.    
 
Other current active research and development projects  

• QA measures of the CBCP clinical data: a set of QA measures have been 
developed as a collaborative effort between WRI and WRAMC. This includes 
visual inspection of the completed questionnaires, double blinded data entry, and 
application of an automated computer program to enforce a metrics of QA rules. 
A tool called QA Issue Tracking system (QAIT, see next paragraph) is used to 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

37 
 

track QA issues. A manuscript on these QA measures and results is being 
finalized. 
 

• QAIT: A QA Issue Tracking system has been developed to facilitate 
communications between data entry at WRI and the clinical data collection/QA 
team at WRAMC. This web-based system provides centralized management of 
QA issues with role-based access to related information. It has greatly facilitated 
the QA process and enhanced overall quality of the CBCP clinical data. A 
manuscript on this project has been submitted to JAMIA and is currently under 
revision. 

• Use of the CBCP clinical data warehouse as a research environment for 
breast cancer risk factor assessment: The data warehouse and the On-Line 
Analytical Processing tool as the interface have proven to be a powerful tool in 
supporting scientific research at WRI and WRAMC. We have tested the idea that 
the CBCP clinical data warehouse can serve as a research environment for breast 
cancer risk factor assessment, and have presented the preliminary data at SABCS 
2007. Current the draft manuscript has been prepared and is being reviewed by 
the co-authors.  

• BIOBASE analysis of the differentially expressed genes in normal breast 
tissues from African American and European American women: WRI lab 
scientist Dr. Lori Field has previously reported identification of the set of these 
differentially expressed genes at AACR. Using the same data set we have 
performed an in silico transcription factor analysis to explore the possible 
underlying mechanism why such genes were differentially expressed. The 
preliminary results have been presented at SABCS 2007 and currently a 
manuscript is being prepared. 

• Epidemiological Study of Traditional Breast Cancer Risk Factors and 
Histologically Confirmed Common Breast Pathologies: A manuscript has been 
submitted to The Brest Journal and here is the abstract: 
We have previously reported that proliferative non-atypical breast disease co-
occurs with breast cancer according to non-random patterns. We have speculated 
that this phenomenon is indicative of a permissive environment for unusual cell 
proliferation. Elucidation of the risk factors for proliferative breast disease may 
yield important insight into the early development of micro-environments 
supportive of breast cancer development. In this report we examine common 
breast cancer risk factors in association with histologically confirmed common 
proliferative breast diseases. The study population of 1181 women was drawn 
from the Clinical Breast Cancer Project Study. In situ breast cancer, atypical 
breast disease, and benign proliferative lesions (sclerosing adenosis, hyperplasia 
of the usual type, and columnar cell lesions) individually and in combination have 
similar risk factors to those observed in breast cancer – age, age at menopause, 
and obesity/never exercising. Age is a significant risk factor for all of these 
lesions in premenopausal women; age at menopause and obesity or lack of 
exercise significantly increases the risk of many of these lesions in 
postmenopausal women. The co-current  
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presence of at least two benign lesions is associated with similar statistically 
significant risk factors for in situ and atypical breast pathologies in pre-
menopausal and post-menopausal women. 

 
BC-TRCOE PILLAR # 5 Clinical Care:  
The objectives of the Clinical Care Pillar are to: 
  

a) Decrease the negative psychological impact on the patient of having an 
evaluation or treatment intervention for breast disease by utilizing objective 
measurement instruments to longitudinally assess the patient’s psychological 
response to evaluation and intervention, and base modifications of these 
procedures on those results.  

b) Create and maintain an environment (medical, physical, psychological) 
conductive to the multiple needs of the patient undergoing breast disease 
evaluation / treatment.  

c) Recruit patients into the various BC-TRCOE protocols to obtain the clinical 
data and biospecimens needed to meet the BC-TRCOE’s translational 
research goals. 

 
This pillar of the BC-TRCOE is the foundation upon which all the success of and project 
rests. Without patients enrolled in our biospecimen repository protocols, there would be 
no translational research center of excellence.  These patients come from the clinical care 
environment. Since its inception in 2000, the CBCP (now the BC-TRCOE) has had as a 
priority, the development and staffing of the core clinical centers at Walter Reed Army 
Medical Center, Walter Reed National Military Medical Center, the Joyce Murtha Breast 
Care Center in Windber, PA and at our newest site, the Pat and Lesly Sajack Breast 
Center at Anne Arundel Medical Center in Annapolis, Maryland. Under the direction of 
Lorraine Tafra, MD  more than 500 newly diagnosed cases of breast cancer are seen at 
AAMC each year.  
 
At each center the staff is dually trained as clinical/research providers, to seamlessly 
integrate the need for a strong research focus in the clinical center with the requirement to 
provide state-of-the-art clinical care to the patients.  
 
The reputation of the BC-TRCOE is that of an exceptional translational research project 
with very possibly the world’s most pristine collection of breast tissue.  This has resulted 
in a number of well respected medical centers expressing interest in joining us as research 
partners.   
 
The care of our patients is provided by Physicians, Advance Practice Nurses (Nurse 
Practitioners) and certified Nurse Navigators with all personnel having as their prime job 
description, the research aspects of the BC-TRCOE. 
 
Both the former Walter Reed Army Medical Center and the Walter Reed National 
Military Medical Center in Bethesda, MD  have built state of the art comprehensive 
breast care centers with women’s imaging co-located with the breast care center. The 
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Joyce Murtha Breast Care Center in Windber, PA is a beautiful facility that rivals the 
most highly regarded breast centers in the country. Our partners at Anne Arundel have 
opened a brand new cutting-edge breast center. They have added 4 additional exam 
rooms, a bariatric exam room with a two procedure rooms, a counselor's office, 
conference room, patient library, multiple consult rooms to meet with patients & families, 
and a clinical trials room.  At the new Walter Reed National Military Medical Center in 
Bethesda, Maryland much input was provided by the staff of  the former National Naval 
Medical Center and the Walter Reed Army Medical Center to ensure a state of the art, 
cutting edge breast center, co-located with breast imaging, was the result.  The Breast 
Center has  a procedure room and recovery room enabling surgery within the center.  The 
Breast Imaging Center has  a designated Aurora Breast MRI machine. The merging of the 
Army and Navy Breast Centers has been an overwhelming success with the clinical care 
provided primarily by the former NNMC staff and the research component provided by 
the former WRAMC staff.  The Breast Care and Translational Research Center of 
Excellence received a 3 year full accreditation by the NAPBC (National Accreditation 
Program for Breast Centers) on September 11, 2012 and the surveyor made the following 
comments: 
 
“ this is a model breast center and exemplary program........at every level, there was a 
palpable pride and service mentality... The Breast Care and Research Center at Walter 
Reed is truly a cut above the rest." 
 
At the new Walter Reed National Military Medical Center, the former National Naval 
Medical Center and Walter Reed Army Medical Center have combined to become the 
Breast Care and Imaging Translational Research Center of Excellence. We anticipate 
seeing between 5,000 and 6,000 patients per year and diagnose approximately 200 new 
breast cancers per year.  
 
The MULTIDISCIPLINARY CONFERENCE  occurs every Thursday. Newly 
diagnosed breast cancer patients and their significant other(s) are assigned a examination 
room where they meet the various providers that comprise the interdisciplinary breast 
care team. Providers include a breast surgeon, a medical oncologist, a radiation 
oncologist, a psychologist, nurse navigators/case managers, a physical therapist, and a 
plastic surgeon.  Each specialty has the opportunity to meet privately and evaluate each 
patient.  The benefit of  this approach is that instead of having individual appointments 
spread over several days or weeks, the patient need only schedule one day to see all the 
various providers. 
  
This allows us to educate, facilitate and coordinate a comprehensive breast treatment plan 
for the patient that maximizes treatment options and streamlines patient care in a patient-
focused environment. 
 
It also allows us to discuss the various research protocols with patients and, if they agree, 
obtain informed written consent and complete, with the assistance of a research nurse, an 
extensive clinical questionnaire that captures more than 500 fields of clinical data.   
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After morning activities, the breast care team assembles and conducts an interdisciplinary 
conference to discuss each patient’s case, resulting in a comprehensive treatment plan 
built on a team consensus.  The results of the conference are then reviewed with the 
patient/significant other and time is provided to clarify and ask questions. 
 
In an article entitled “Hidden in Plain View – Integration of Effective Patient 
Partnerships with Evidence Based Medicine in the Military Health System –The Walter 
Reed Army Medical Center Clinical Breast Care Project” the MULTIDISCIPLINARY 
CONFERENCE (former TEMPLATE day at WRAMC)  is described by the following 
quote “This method of physician communication and consensus avoids conflicting 
messages to the patient and allows for the best evidence-based approach.  The literature 
supports the notion that a group decision is superior to sequential individual ones.  Staff 
and patient satisfaction, stability of staff retention, and continuous improvement attitude, 
creates optimal outcomes in a safe, high quality, and supportive, attractive physical 
environment.  As Residency Director, clearly COL Shriver leads by example and has an 
impact on physicians during their graduate medical education by experiencing how 
idealized care can be operationalized in a military setting.  This model of care should 
certainly be considered as the National Capital Area moves forward with the merger of 
Walter Reed Army Medical Center with the National Naval Medical Center and becomes 
the Walter Reed National Military Medical Center (WRNMMC) in 2011.” 
 
Psycho-Social Oncology Services:   
 
The WRNMMCB has 2 designated psycho-oncology staff members (1 psychologist,1 
social worker) to assess all newly diagnosed breast cancer patients. The yearly rates 
average about 110 new patients. These staff members also evaluate and counsel other 
cancer patients throughout the hospital system. 
 
Services provided for the breast center: 

• Psycho-social assessment including NCCN distress scale for all new breast cancer 
patients 

• Individual, couples, family counseling related to diagnosis and other stressors. 
Telephone support also available for those for whom transportation is an issue 

• referral to community resources as needed 
• multi-discipline collaboration and coordination of care 

 
Groups offered: 

• Breast Cancer support group meets 2x/month 1.5hr each-open to all stages and 
ages    occasional guest speakers 

• Breast Cancer yoga class meets 2x/month 1hr each session-all stages, ages, and 
abilities 

• Young women’s (ages 20-40) Cancer (all cancers) educational support group 8 
week sessions 1.5hr ea. 
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III.    KEY RESEARCH ACCOMPLISHMENTS  
 

• Continue to build the world’s largest and best-characterized biospecimen 
repository of breast disease specimens, now numbering over 50,000 total 
specimens from more than 5800 enrolled research patients. 

• Identified, characterized, and verified the chromosomal changes that occur 
during the progression of breast tissue from benign to early malignant disease. 

• Developed an albumin-depletion methodology for the proteomics analysis of 
serum samples that was critical to our ability to find important low-abundance 
proteins and peptides that are found in the bloodstream of patients with breast 
cancer (i.e., an important step in developing a “breast cancer blood test”). 

• Implemented the working version of the database and data warehouse system 
that CBCP has been developing for four years, that integrates the clinical, 
molecular, pathologic, and biorepository aspects of CBCP translational 
research, along with robust query capability and analysis tools. 

• Gene expression difference have been found between African American 
women and European American women that may lead to insights into the 
differences in breast cancer severity seen between these populations. 

• Continued studies of low-abundance proteins and peptides that are found in 
the bloodstream of patients with breast cancer (i.e., an important step in 
developing a "breast cancer blood test") 

• Further enhanced the use of the database and data warehouse system that 
CBCP has developed for last five years, to integrate the clinical, molecular, 
pathologic, and biorepository aspects of CBCP translational research.  It's 
robust query capability and analysis tools have assisted in stratifying patients 
populations for our studies.  

• Other developments in the Biomedical informatics core have included 
development of a new patient centric data model, new tools for microarray 
data QA, MS data protein peak detection and alignment and an analysis of 
breast disease co-occurrence. 

• Gene expression analysis of primary (node negative) versus primary (node 
positive) revealed a 70 gene signature distinguishing two types of tumors. 

• Gene expression of blood RNA from 100 patients with invasive breast cancer 
compared to blood RNA from 100 disease free controls has identified several 
candidate markers of breast cancer detection. 

• Specimens continue to be genotyped with a panel of 26 markers that give 
insight into the stage and prognosis of the tumors. 

• A collaboration with Vanderbilt University to examine proteomics differences 
associated with lymph node metastasis continues and has resulted in the 
discovery of patterns of protein expression that may distinguish tumors that 
has lymph node metastasis from those that do not.  

• We are currently performing targeted research aimed at identifying blood 
based biomarkers for the early detection of breast cancer. For this research 
activity, we are utilizing a multiplex assay platform (xMAP) to analyze a 
panel of biomarkers made up of matrix metalloproteinase 1, 2 and 9 (known 
mediators of the extracellular matrix modification) and growth factors.  Such a 
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combination will provide positive predictive values that approach 100% 
compared to the earlier studies that utilized only the matrix metalloproteinases 
with predictive values of 80%.  

• A new collaboration with Pacific Northwest Laboratory (PNNL) has been 
initiated to use proteomic analysis of breast cancer tissue to identify protein 
biocarkers for metastasis and disease progression. 

• Further enhancements have been made to the database and data warehouse 
system that CBCP has developed for last five years, to integrate the clinical, 
molecular, pathologic, and biorepository aspects of CBCP translational 
research.  The data warehouse and the On-Line Analytical Processing tool as 
the interface have proven to be a powerful tool in supporting scientific 
research at WRI and WRAMC and the underlying patient centric data model 
is being modified to support other types of disease. 

• Gene expression difference have been found between African American 
women and Caucasian American women that may lead to insights into the 
differences in breast cancer severity seen between these populations.    
Recently we generated gene expression data from both tumors and non-
malignant tissues from AAW and CW.  18 genes were differentially expressed 
in tumors and 13 genes in non-malignant breast specimens, including PSPHL, 
SOS1 and CRYBB2, which are differentially expressed in both tumors and 
non-malignant tissues. 

• The Biomedical informatics core has continued development of the patient 
centric data model, enhanced tools for microarray data QA, and further 
analysis of breast disease co-occurrence.  

• In 2010, we published the results of our Allelic Imbalance evaluation in non-
neoplastic diseases, concluding that ADH and CCH are in fact, genomically 
naive and that the multitude of studies that have evaluated pre-neoplastic 
lesions from breasts with invasive breast tumor cannot represent the status of 
pure early lesions.   

• Copy number evaluation is being performed on fresh frozen genomic DNA 
samples from women with breast cancer, and a variety of pathological 
classifications using Affymetrix 500K SNP chips. Copy number and LOH 
analysis is being performed using Affymetrix genotyping console.  
Preliminary data were presented at the AACR meeting in April.   

• In collaboration with Pacific Northwest Laboratory (PNNL) using the 
previously developed Accurate Mass Tag data base for proteins expressed in 
breast tissue we have examined breast tumors for the proteins that are markers 
of metastasis to lymph nodes.   

 
 
IIIa.   COMPLIMENTARY ACTIVITIES SUPPORTED BY SEPARATE 

FUNDING 
 

• The Komen Promise Grant: 
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Work continues on a Komen Promise grant awarded to Hallgier Rui of 
Thomas Jefferson University in 2009.  On behalf of the  Clinical Breast Care 
Project at Walter Reed Army Medical Center, the Henry M. Jackson 
Foundation is committed to participate as a consortium collaborator on this 
grant submission: “Therapy-relevant Stratification of Breast Cancer 
Patients: Integrating Pathology and Biomarker Analyses”  As for the 
progress, Aim 1 of the grant involves the block and clinical data collection 
efforts and most of our work has been directed at this activity.  The CBCP 
planned to submit approx. 500 cases.  To date, we have collected blocks on 
344 cases and have completed the clinical data forms on 237 cases.  Of these 
237 forms, we have performed a Quality Control check on 122 of them and 
sent them to the bioinformatics team for data entry testing.   

 
Aim 2 of the grant involves participation in the Phase I/II clinical trial “Phase 
I/II trial of AMG 706 in Combination with Ixabepilone and Capecitabine in 
Women with Locally Recurrent or Metastatic Breast Cancer”.   Clinical trial 
preparation, consent form and IRB/safety board approval efforts are being led 
by co-PI Edith Mitchell.   As stated in the previous annual report, Amgen 
halted access to Motesanib, since then we have been working with Abbot 
Laboratories because they approved the use of Veliparib (ABT-888).  We 
have just received word that the clinical trial is now approved at Thomas 
Jefferson University. We will submit the protocol here at WRNMMC for IRB 
approval, meet with LTC Christopher Gallagher in Medical Oncology who 
will assign a research nurse to coordinate this clinical trial and TJU will 
provide the needed training. Simultaneously, Research nurse Deborah Nielsen 
will work with TJU to obtain required FDA documents for the IND, organize 
protocol, submit the protocol for IRB approval at Anne Arundel Medical 
center.  TJU will then provide Deborah the training needed to implement this 
clinical trial. The Phase II clinical trial is titled “A Randomized phase II trial 
to determine the impact on pathologic complete response with the addition of 
Carboplatin or Carboplatin and Veliparib to standard chemotherapy in the 
neoadjuvant treatment of stage IIB and III triple-negative breast cancer.” 

 
From the CBCP perspective, the next few months will also be directed at 
collecting blocks on the remaining 237 cases (approx.) and completing the 
completion and QC of all data forms. 

 
• The Cancer Genome Atlas project for  NCI:   

The Cancer Genome Atlas-Breast Cancer project team recently published a 
milestone research article in  Nature (on-line Sep. 23, 2012; in print, Oct. 4, 
2012,  
http://www.nature.com/nature/journal/v490/n7418/full/nature11412.html 
entitled “Comprehensive molecular portraits of human breast tumors”. The 
publication was accompanied with a press release from NIH and drew 
intensive attention from major news media. Three components of the Clinical 
Breast Care Project, Walter Reed National Military Medical Center 

http://www.nature.com/nature/journal/v490/n7418/full/nature11412.html�
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(WRNMMC), Windber Research Institute (WRI), and MDR Global, 
participated in this study. We  functioned as a breast cancer tissue supplier, 
and we also participated in data analysis. 

 
As a “Tissue Supplier” for the project, CBCP supplied over 10% of all the 
breast cancer cases used in the study. Among the 16 tissue suppliers, CBCP 
tissues were of the highest quality with a passing rate of 89.6%, and  three 
batches passed at 100% which the director of the TCGA Program Office 
claimed as “amazing”. CBCP tissues were procured following stringent 
Standard Operating Procedures and QA programs, and banked at  the Tissue 
Banking facility at WRI following another stringent set of SOP and QA 
programs. The quality of  CBCP tissues, is attested to in this TCGA project. 

 
The Biomedical Informatics group at WRI led the clinical data QA of the 
TCGA-BC project, and developed methods to examine and enhance the 
quality of data fields that are important to the study. We also performed 
genomic data analysis. As part of the “Disease Working Group” for the 
project, we enforced the ASCO/CAP guidelines for HER2 clinical calls, and 
used additional molecular data to supplement such calls where needed. We 
authored Section II of the Supplementary Methods of the paper.  

 
The CBCP authors in this paper are: Craig D. Shriver, Jeffrey A. Hooke, and 
Leigh Campbell from WRNMMC; Richard J. Mural, Hai Hu, Stella B. 
Somiari, Caroline Larson, Brenda Deyarmin, Leonid Kvecher, Yaqin Chen, 
and Chunqing Luo from WRI; and Albert J. Kovatich from MDR Global. 

 
The CBCP has shipped cases.   All 110 have ben QC’d and 102 cases passed.  
That’s  a 92.7% pass rate which is outstanding, far better than many 
prestigious cancer centers and a testimony to the quality of our biobanking 
pillar of this program. 

 
 

IV. REPORTABLE OUTCOMES 
 

The number of subjects recruited to Core CBCP Research Protocols for the 
period 21 April 2005 to 30 November 2012 are as follows: 

 
Clinical Breast Care Project Walter Reed Army Medical Center/Walter 
Reed National Military Medical Center 
 

•     Enrolled – 1,664 subjects  
•     Blood sample collections – 12,788 
•     Tissue sample collections -  3,871 
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The  Joyce Murtha Breast Care Center in Windber, Pennsylvania 
  

•     Enrolled - 732 subjects 
•     Blood sample collections -   8,012 
•     Tissue sample collections - 474 

 
Anne Arundel Medical Center in Annapolis Maryland 
   

•     Enrolled - 1005 subjects  
•     Blood sample collections -  4,816 
•     Tissue sample collections -  2,613 

 
 

TOTAL Enrollment – 3,401 subjects 
TOTAL Blood Sample Collections – 25,616 
TOTAL Tissue Sample Collections – 6,958 
 
 
The number of subjects patients seen by Raymond Weiss, Medical 
Oncologist who may be at high risk for breast Cancer for the period 21 April 
2005 to 30 November 2012 are as follows: 
 
 
Joyce Murtha Breast Care Center -  229  (Risk Reduction program began 16 
April 2009)  
 
WALTER REED ARMY MEDICAL CENTER/WALTER REED 
MILITARY MEDICAL CENTER -  2359 

 
 
CBCP OFFSITE MEETINGS 
 
The CBCP conducted the 6th , 7th, 8th ,9th ,10th  and 11th Annual  Offsite meetings 
during this period of time.  Offsite meetings began on Sunday evenings with 
dinner and concluded Wednesday mornings at noon.  The annual offsite meetings 
present a forum for sharing the current state of research in the project. 
Presentations were given by scientists from Windber Research Institute, Staff 
from Walter Reed, collaborators working on projects and noted guest speakers.  
The meeting also provided an opportunity for the Scientific Advisory Board and 
Steering Committee to meet and provide feedback to project leadership.  The 3 
day offsite meeting began with a presentation by a breast cancer survivor to 
remind us that the patient with breast cancer is always at the center of all we do, 
all we study and all we learn. Please see ATTACHMENTS 12 and13 for an 
agenda and letter of invitation. 
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V.    CONCLUSIONS   

 
 

Breast cancer is the most common non skin-related malignancy among women in the 
western world. It accounts for one-third of all cancers diagnosed. Age is the single 
most important risk factor for the development of breast cancer, as incidence and 
mortality both increase with age. However, a significant number of breast cancers are 
diagnosed among young women. Each year, over 10,000 new breast cancer cases are 
detected in women under the age of 40. Over 90% of these occur among women aged 
30-39 years and 8 women per 10,000 in this age group die from breast cancer every 
year. Breast cancer is the single leading cause of death in women aged 40-49 years. 
Despite the low absolute risk of breast cancer in women under 40 years of age, the 
incidence is increasing in this age group. The incidence in younger women is 
probably underestimated based on the current understanding of the biology of breast 
cancer. Given the doubling time of most breast carcinomas a one centimeter breast 
cancer is estimated to have been in situ for a period of four to six years. Cancers 
identified in women age 40 to 45 originated at an age (> 40) when screening 
mammography would not have been recommended. Thus, given current screening 
recommendations, many breast cancers that develop in the fourth decade of life are 
not discovered by standard screening methods until the woman is older. The age-
specific incidence for breast cancer among African American women is two times 
that of white women among those 30-39 years of age and the breast cancer mortality 
rate is nearly two times higher for African American women as compared to 
Caucasian women (12.8 versus 6.6 per 10.000 women, respectively). These 
differences have been attributed to significant ethnic and racial variations in the stage 
of disease at time of diagnosis, prevalence of adverse patient and tumor-related 
prognostic factors, and differences in provided cancer treatment. African American 
women are diagnosed with later stage disease and more aggressive tumors than white 
women accounting for the poorer overall survival among African American women 
with breast cancer. Reduction in ethnic and racial differences in breast cancer 
treatment outcome is a principal aim of modern day health care, and aggressive 
screening programs in young women aged 30-39 to detect disease at an early stage 
could assist in achieving this goal and improving cancer-related survival.  

 
BC-TRCOE Military Relevance: 
Breast cancer is the most common non-skin cancer in women. It is the single greatest  
cause of cancer deaths among women under 40, and is a significant cause of mortality 
for women in the United States Armed Forces. Breast cancer mortality among women 
<50 years accounts for >40% of years of life lost due to this disease. The economic, 
social and emotional costs to families are far greater when a young woman dies than 
when an older woman dies of breast cancer. The more aggressive nature of the 
disease in young patients along with the attendant costs underscores the importance of 
early detection of breast cancer in young women. Breast cancer is a curable disease if 
it is detected early; as such early detection is related to survivorship, cost of treatment 
and quality of life for the affected woman. 
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The active duty military force is approximately 20% female. Most of these service  
members are in the age range (30-40 years) where routine screening for breast cancer 
consists only of clinical breast examination. Both mammography and clinical breast 
examination have a very poor accuracy in the young active duty force in determining 
which breast abnormalities require treatment, and which are benign and can be left 
alone.  The immense scale and impact of this problem for the military can be assessed 
by the fact that there were over 2,000 cases of breast cancer diagnosed in active duty 
service members over the last ten years (source: ACTURS DoD Tumor Registry 
data). Furthermore, there were over 8,000 unnecessary breast biopsies done on active 
duty women during this time because it takes 4 breast biopsies of normal non-
cancerous lesions to find each individual breast cancer. Hence, women often need to 
take lengthy amounts of time off from duty in order to undergo multiple tests leading 
up to the biopsy as well as time off from duty because of the biopsy itself. This 
translates into approximately 10,000 weeks, or 30 person-years, of time lost in the 
evaluation of normal, benign breast lesions in active duty service members. This 
would be unacceptable for any other healthcare issue, and should be so for this one. 
Unfortunately, at the present time there is no screening tool available to diagnose 
breast cancer in the early, curable stages for women under the age of 40, who make 
up the vast majority of women in military uniform. 

 
BC-TRCOE Mission: 
Utilize our unique biorepository of well characterized biospecimens from a broad 
subset of patients with breast cancer and other breast diseases to broaden our 
knowledge of the etiology and pathology of breast disease. Leverage the 
technological advances in genomic and proteomic research to further our 
understanding of breast cancer through discoveries in molecular biology, pathway 
analysis and systems biology that can be readily translated in to the clinic.  
 
BC-TRCOE Specific Aims: 
This project is structured around three major themes: clinically relevant molecular profiles, 
evaluation of genetic risk and tumor biology.  These themes inform research across the five 
BCTRC pillars: (1) Breast Cancer Risk Reduction; (2) Biorepository; (3) Focused Research 
(Genomics, Proteomics); (4) Biomedical Informatics; and (5) Clinical Care. 

 
Study Design: 
The project utilizes a multidisciplinary approach for researching breast diseases and breast 
cancer. This multidisciplinary model integrates prevention, screening, diagnosis, treatment 
and continuing care, but the project is further unique in the incorporation of advances in risk 
reduction, biomedical informatics, tissue banking and translational research. The project is 
based on a Discovery Science paradigm, leveraging high-throughput molecular biology 
technology and our unique clinically well-characterized tissue repository with advances in 
biomedical informatics leading to hypothesis-generating discoveries that are then tested in 
hypothesis-driven experiments.  
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Relevance: 
The BC-TRCOE is the continuation of the Clinical Breast Care Project (CBCP) that has been 
ongoing for more than12 years.  Its uniqueness and relevance has been attested to by 
numerous world-class cancer experts, from the innumerable public and private presentations 
made by BC-TRCOE investigators over the years, as well as by the extensive publication 
record of BC-TRCOE researchers. BC-TRCOE has developed the world's largest 
biorepository of human breast tissues and biospecimens. BCTRC has one of the few fully 
integrated genomic and proteomic molecular biology research programs in the nation devoted 
exclusively to research in breast diseases that is linked directly to the clinic and the patients 
(translational research).  

 
Hypothesis/Rationale/Purpose: 
The Walter Reed National Military Medical Center and Windber Research Institute 
have partnered in the BC-TRCOE since its inception. This program has become a 
leader in the fight against breast disorders and cancer. Recognition of this leadership 
has prompted Congress to establish the BC-TRCOE as the Breast Cancer 
Translational Research Center of Excellence (BC-TRCOE), one of five centers so 
designated by Congress in 2008.  The project utilizes a multidisciplinary bed-to- 
bench-to-bedside approach as the standard for treating and studying breast diseases 
and breast cancer. This multidisciplinary model integrates advances in risk reduction, 
prevention, screening, diagnosis, treatment and continuing care with cutting edge 
research incorporating advanced methods from biomedical informatics, tissue 
banking, high throughput biology and translational research. These efforts focus on 
decreasing the morbidity and mortality of breast cancer among American women. 

 
The BC-TRCOE currently utilizes the facilities, resources and expertise of the Walter 
Reed National Military Medical Center (WRNMMC), the Windber Research Institute 
(WRI), the Windber Medical Center (WMC) and the Anne Arundel Medical Center 
(AAMC).  The BCTRC fosters a collaborative and collegial working relationship with 
its partners, other government agencies, academic institutions, commercial/industry 
leaders, and other non-profit organizations. The BC-TRCOE has a five pronged 
approach to the study and treatment of breast disease based on five interlocking 
pillars: (1) Breast Cancer Risk Reduction; (2) Biorepository; (3) Focused Research 
(including: Genomics, and Proteomics Research); (4) Biomedical Informatics; and (5) 
Clinical Care.  
 
The overall purpose of the BC-TRCOE is to provide a balanced environment between 
the two competing and yet complementary research paradigms of hypothesis-driven 
research and hypothesis-generating research, in a translational research organization 
that unites clinical capabilities (patients, nurses, clinicians) with research capabilities 
(genomics, proteomics, immunohistochemistry and whole genome DNA sequencing) 
to analyze molecular and developmental pathways that are central to the diagnosis 
and treatment of breast disease.  The critical foundations to this approach are provided 
by the tissue biorepository and biomedical informatics platforms. 
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We believe that there are three broad areas where the BC-TRCOE stands poised to 
make major contributions to breast cancer research and its translation into clinical 
practice.  These areas include the identification of molecular profiles of disease with 
high clinical relevance, deepening our understanding of the genetic risk of breast 
disease and the enhancement of our understanding of breast tumor biology.  These 
three themes are supported by the five pillars of the BC-TRCOE. There is no doubt 
that our understanding of the biology of Breast Cancer in all of its various forms and 
manifestations remains incomplete.   We believe that our high-value repository of 
biospecimens, our strong biomedical informatics infrastructure and our research base 
with strong internal and external collaborations puts us in an excellent position to 
make contributions to the understanding of breast disease that will have impact on the 
quality of life for breast cancer patients and their families. 

 
Clinically Relevant Molecular Profiling: 
This is cross-cutting theme with clinical, risk assessment and basic research 
components.  The primary focus of this theme is to evaluate the utility of existing 
molecular profiles that have relevance to risk assessment, diagnosis, prognosis and 
therapy in a clinical setting and to discover new profiles that can be evaluated in the 
clinic. Projects within this theme have well defined translational goals. The 
development of comprehensive and highly informative molecular profiles will be a 
foundation for the development and delivery of personalized/individualized medicine.  
A variety of research modalities will be used to identify these profiles including 
immunohistochemistry, gene and protein expression analysis and genetic profiling 
including Next Generation DNA Sequencing.  Two major new initiatives are outlined 
below one involving the development and testing of clinically relevant 
immunohistochemical profiles for disease stratification and therapeutic guidance and 
the other using complete genomics sequencing of tumor and matched normal DNA to  
develop clinically relevant profiles that could aid in disease diagnosis, prognosis and 
therapy selection. 

 
Genetic Risk: 
The rapid developments of high throughput genotyping and genomic sequencing of 
individuals has reminded the research community of the power of family studies in 
the assessment of genetic risk.  Evaluating family risk and translating that into 
individual risk is the primary goal of this theme.  There is both clear clinical relevance 
and a strong basic research component to this theme.  Understanding the underlying 
biology of observed racial disparities in disease prevalence, presentation and outcome 
will also be a major part of this effort.  The interaction of the theme with the Risk 
Reduction pillar of the BCTRC and the number of projects outlined below that deal 
with research into the basis of the observed racial disparities in breast cancer 
morbidity and mortality point out the relevance of this theme to the overall goals of 
the BCTRC. 

 
Tumor Biology: 
A unique combination of resources and expertise put the BCTRC  in a strong position 
to further our understanding of the basic biology of breast disease including breast 
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cancer.  Many of the projects outlined in the Focused Research pillar address basic 
problems associated with tumor heterogeneity. The tumor microenvironment and 
stromal interactions, metastasis and recurrence, as well as the role of cancer stem cells 
and tumor evolution affecting the efficacy of treatment are emphasized.  We firmly 
believe that a robust understanding of breast tumor biology is a key to the successful 
translation of the research preformed at the BCTRC to the clinic. 

 
 

In summary the Clinical Breast Care Project, a collaborative effort between Walter 
Reed and Windber, has resulted in excellent working relationships and collaborations 
between the two sites on all five of the project’s main pillars. The project continues to 
achieve its goals and looks forward to further continuance of this great vision and 
what will be a national resource, into the future. 

 
VI. REFERENCES 

 
 N/A 

 
VII. APPENDICES 

 
• APPENDIX 1:  Publications and Abstracts  

 
       
      VIII.    ATTACHMENTS 
 

• ATTACHMENT 1: CBCP Personnel 2005 - 2012 
• ATTACHMENT 2: WRI Personnel 2005 - 2012 
• ATTACHMENT 3:  Blood Library Protocol 22 May 2012 
• ATTACHMENT 4:  Blood ICD (Informed Consent Document) 

ATTACHMENT 5:  Tissue Protocol 22 May 2012 
• ATTACHMENT 6:  Tissue ICD (Informed Consent Document)  
• ATTACHMENT 7:  Questionnaire  
• ATTACHMENT 8:  Caffeine Intake Scale 
• ATTACHMENT 9: Fat Intake Scale 
• ATTACHMENT 10: Job Stress Survey 
• ATTACHMENT 11: Offsite invitation 
• ATTACHMENT 12: Offsite Agenda 
• ATTACHMENT 13: Publications 2005-2007 
• ATTACHMENT 14: Publications 2008-2012 Part 1 
• ATTACHMENT 15: Publications 2008-2012 Part 2 

         
 

 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

51 
 

APPENDIX 1 PUBLICATIONS, PRESENTATIONS AND 
ABSTRACTS 

 
2005 
 
 Moroni M, Pedraza L, Storrer CE, Foley RJ, Shriver CD, Ponniah S, Peoples GE. 
Immunoprofiling the Cancer-Specific Humoral Immune Response in Sera from Node-
Positive and Node-Negative Breast Cancer Patients. American Association for Cancer 
Research (AACR), Apr 2005. 
 
Proctor C, Ponniah S, Peoples GE, Shriver CD, Mueller SC, Moroni M. Inverse 
Relationship Between Syk and HER2/neu in Breast Epithelial Cancer Cell Lines. 
American Association for Cancer Research (AACR), Apr 2005. 
  
Dehqanzada ZA, Storrer CE, Hueman MT, Foley R, Harris KA, Jama Y, Shriver CD, 
Ponniah S, Peoples GE. Serum Cytokine Levels in Breast Cancer Patients Before and 
After Receiving a HER2/neu Vaccine Assessed Using Multiplex Technology. American 
Association for Cancer Research (AACR), Apr 2005. 
 
Mittendorf EA, Storrer CE, Dehqanzada ZA, Hueman MT, Foley RJ, Jama Y, Harris KA, 
Shriver CD, Peoples GE, Ponniah S. Induction of CD8 T Lymphocytes Specific for the 
Recognition of a Breast Cancer-Associated Polymorphism in the HER2/neu Protein in a 
Clinical Trial with the HER2 E75 Peptide Vaccine. American Association for Cancer 
Research (AACR), Apr 2005.  
 
Dehqanzada ZA, Storrer CE, Hueman MT, Foley R, Harris KA, Jama Y, Shriver CD, 
Ponniah S, Peoples GE. Correlation of Serum MCP-1 Levels with Clinical Prognostic 
Variables and Endogenous and Induced Anti-Tumor Immunity in Breast Cancer Patients. 
Gary Wratten Surgical Symposium, Apr 2005. 
 
Hueman MT, Stojadinovic A, Storrer CE, Dehqanzada ZA, Foley RJ, Jama Y, Harris 
KA, Shriver CD, Peoples GE, Ponniah S. Reduction of Regulatory T Cell Levels and 
Enhanced Anti-Tumor Immune Responses in Breast Cancer Patients Receiving a HER2 
Peptide (E75) Vaccine. American Association for Cancer Research (AACR), Apr 2005.  
 
Hueman MT, Stojadinovic A, Gurney JM, Dehqanzada ZA, Storrer CE, Shriver CD, 
Ponniah S, Peoples GE. Circulating Regulatory CD4+CD25+ T Cells, Which Enable 
Malignant Tumor to Evade the Immune System, Are Present in Higher Levels in Breast 
Cancer Patients and Are Decreased to Lower, Healthy Patient Levels in Breast Cancer 
Patients After Vaccination with a HER2/neu Peptide (E75) Vaccine. Gary Wratten 
Surgical Symposium, Apr 2005. 
  
Gurney JM, Hueman MT, Woll MM, Ryan GB, Storrer CE, Fisher C, Shriver CD, 
Ioannides CG, Ponniah S, Peoples GE. Clinical Trial Results of a HER2/neu (E75) 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

52 
 

Vaccine to Prevent Recurrence in High Risk Breast Cancer Patients. American Society of 
Clinical Oncology (ASCO), May 2005.  
 
Maskery S, Zhang Y, Jordan R, Hu H, Shriver CD, Hooke JA, Liebman M. A Novel 
Computational Analysis of Heterogeneity in Breast Tissue. 2005. Proceedings from the 
18th IEEE Symposium on Computer Based Medical Systems, Dublin, Ireland 24-25 Jun 
2005 pp. 395-400.  
 
Mittendorf EA, Storrer CE, Shriver CD, Ponniah S, Peoples GE. Evaluation of the 
CD107 Cytotoxicity Assay for the Detection of Cytolytic CD8+ Cells Recognizing 
HER2/neu Vaccine Peptides. Breast Cancer Res Treat. 2005 Jul, 92 (1): 85-93. PMID: 
15980996.  
 
Peoples GE, Gurney JM, Hueman MT, Woll MM, Ryan GB, Storrer CE, Fisher C, 
Shriver CD, Ioannides CG, Ponniah S. Clinical Trial Results of a HER2/neu (E75) 
Vaccine to Prevent Recurrence in High-Risk Breast Cancer Patients. J Clin Oncol. 20 Oct 
2005; 23(30):7536-45. ePub 12 Sep 2005. PMID: 16157840.  
 
Ellsworth RE, Ellsworth DL, Deyarmin B, Hoffman LR, Love B, Hooke JA, Shriver CD. 
Timing of Critical Genetic Changes in Human Breast Disease. Annals of Surgical 
Oncology, Dec 2005; 12(12):1054-60. ePub 10 Oct 2005. PMID: 16228814. 
  
Shriver CD, Gutchell V, Bronfman L, Field LA, Ellsworth RE. The Clinical Breast 
Cancer Project: An Important Resource for Studying Breast Cancer in African American 
Women. American Society of Human Genetics (ASHG), Oct 2005.  
 
Ellsworth RE, Ellsworth DL, Deyarmin B, Hooke JA, Shriver CD. HER2 Gene 
Amplification is a Marker for Global Genomic Instability. American Society of Clinical 
Oncology (ASCO), Oct 2005. 
 
Somiari SB, Somiari RI, Heckman CM, Olsen CH, Jordan RM, Russell SJ, Shriver CD. 
Quantitative Analysis of Active and Total MMP2 and MMP9 in Serum of Individuals 
with Breast Disease, Breast Cancer, and at Low or High Risk of Developing Breast 
Cancer. Cancer Research, Oct 2005.  
 
Dehqanzada ZA, Storrer CE, Foley RJ, Harris KA, Jama YH, Shriver CD, Ponniah S, 
Peoples GE. Correlation of Serum MCP-1 Levels with Clinical Prognostic Variables and 
Endogenous and Induced Anti-Tumor Immunity in Breast Cancer Patients. American 
College of Surgeons, Oct 2005.  
 
Mittendorf EA, Storrer CE, Shriver CD, Ponniah S, Peoples GE. Evaluation of the 
HER2/neu-Derived Peptide GP2 for Use in a Peptide-Based Breast Cancer Vaccine Trial. 
American College of Surgeons, Oct 2005.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

53 
 

Maskery S, Tsavachidou D, Liebman M. Modeling and Simulation of the Perimenopause 
Transition. North American Menopause Society 16th Annual Meeting, 28 Sep-1 Oct 
2005, San Diego, CA.  
 
Maskery S. Co-Occurrence Analysis for Discovery of Novel Breast Cancer Pathology 
Patterns. Oral presentation. 6th Annual CBCP offsite meeting, 13-16 Nov 2005, 
Cumberland, MD.  
 
Field L. Identification of Molecular Changes Associated with Breast Tumor Phenotype in 
African American Women. Oral presentation, 6th Annual CBCP offsite agenda, 13-16 
Nov 2005, Cumberland, MD.  
 
Ellsworth DL. Molecular Alterations in Tumor-Adjacent Normal Tissues: Implications 
for Defining Tumor-Stromal Interactions. Oral Presentation, 6th Annual CBCP offsite 
meeting, 13-16 Nov 2005, Cumberland, MD.  
 
Dehqanzada ZA, Storrer CE, Foley RJ, Harris KA, Jama YH, Shriver CD, Ponniah S, 
Peoples GE. Elevated Serum MCP-1 Level is Associated with Favorable Clinical 
Prognostic Factors and Immune Response and Can be Induced by a HER2/neu (E75) 
Vaccine in Breast Cancer Patients. San Antonio Breast Cancer Symposium (SABCS), 
Dec 2005, San Antonio, TX 
.  
Field L, Bradley L, Kane J, Deyarmin B, Hooke JA, Ellsworth RE, Shriver CD. Gene 
Expression Differences in Disease-Free Breast Tissue in African American Women 
Versus Caucasian Women. 5 A.D.a. Poster Presentation. San Antonio Breast Cancer 
Symposium (SABCS), 8-11 December 2005. 
  
Ellsworth RE, Ellsworth DL, Love B, Hoffman LR, Deyarmin B, Hooke JA, Shriver CD. 
Genomic Alterations as a Pathological Aid to Classifying Ductal Carcinoma In-Situ. 
Abstract. San Antonio Breast Cancer Symposium (SABCS), Dec 2005, San Antonio, 
 
Mittendorf EA, Storrer CE, Shriver CD, Ponniah S, Peoples GE. The Impact of a 
Polymorphism in the HER2/Protein on a Peptide Vaccination Strategy. BC Research & 
TX.  
Guo X, Shriver CD, Hu H, Liebman M. Semantic Similarity-Based Validation of Human 
Protein-Protein Interactions. Poster Presentation. Stanford, CA.  
Field L. Breast Cancer in African American and Caucasian Women. Penn Highlands 
Community College.  
 
Bukowski V, Maity T, Kolli K, Kirchner D, Brzeski H, Liebman M, Shriver CD, Keeney 
J. Optimization of Gel Filtration Chromatography for High Molecular Weight Protein 
Separation in Human Serum. Poster Presentation. Showcase for BioTechnology, 2005, 
Johnstown, PA.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

54 
 

Ellsworth R, Hoffman R, Zhang Y, Karinsky Y, Snyder C, Lynch H. Identification of 
Genetic Modifiers in Large Families with BRCA1 and BRCA2 Mutations. 5 A.D.c, 
Presentation. Komen Mission Conference, Washington, DC. 
  
Hu H, Liebman M. Data Warehouse Development for Integrative Biomedical Informatics 
Research. 2005b. Annual Oracle Life Science Users Group Meeting.  
Liebman, M. Translational Medicine: An Engineering Approach. American Scientist. 
2005.  
 
Ru Z A, Zhang Y, Shriver CD, Jacobs N, Liebman M. Clinical Proteomics of Breast 
Cancer with the Application of Multi-Dimensional Protein Identification Technology. 
96th AACR Annual Meeting, Anaheim, CA.  
 
Ru Q, Silberman J, Yang S, Brzeski H, Shriver CD, Liebman M. Human Serum 
Proteome of Breast Cancer. 5 A.D.c, Gordon Research Conferences: New Frontiers in 
Cancer Detection and Diagnosis, Santa Ynez, CA.  
 
Ru Q, Zhu A, Zhang Y, Shriver CD, Jacobs N, Liebman M. Clinical Proteomics of Breast 
Cancer with the Application of Multi-dimensional Protein Identification Technology. 
96th AACR Annual Meeting, 16 -20, 2005, Anaheim, CA .  
 
Ru Q, Zhu A, Zhang Y, Silberman J, Brzeski H, Shriver CD, Liebman M. Human Serum 
Proteome of Breast Cancer. 2005e. 1st US HUPO Symposium, Washington, DC. 
 
American Association for Cancer Research (AACR), 96th Annual Meeting, 16-20 
Apr 2005, Anaheim, CA. 9 Poster presentations and Abstracts…..  
 
AACR # 390 “Serum Proteomic Analysis of Breast Cancer by 2D DIGE/MS 
Analysis” Kolli K, Kirchner D, Russell S, Maity T, Preuss A, Harshberger T, Brzeski H, 
Shriver CD, Liebman M 
.  
394 “Clinical Proteomics of Breast Cancer with the Application Multi-Dimensional 
Protein Identification Technology” Ru Q, Zhu L, Shriver CD, Jacobs N, Liebman M.  
 
1514 “Inverse Relationship Between Syk and HER2/neu in Breast Epithelial Cancer 
Cell Lines” Proctor C, Ponniah S, People GE, Jr, Shriver CD, Mueller SC, Moroni M.  
1541 “Immunoprofiling the Cancer-Specific Humoral Immune Response in Sera 
from Node Positive and Node Negative Breast Cancer Patients” Moroni M, Pedraza 
L, Storrer CE, Foley RJ, Shriver CD, Ponniah S, Peoples GE. Inverse relationship 
between Syk and HER2/neu in breast epithelial cancer cell lines. Proctor C, Ponniah S, 
Peoples GE, Jr, Shriver CD, Mueller SC, Moroni M.  
 
1605 “Body Mass Index and Mammography Screening in Caucasian and African-
American Women” Zhu K, Wu H, Jatoi I, Potter JF, Shriver CD  
3449 “Induction of CD8 T Lymphocytes Specific for the Recognition of a Breast 
Cancer-Associated Polymorphism in the HER2/neu Protein in a Clinical Trial with 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

55 
 

the HER2 E75-Peptide Vaccine” Mittendorf EA, Storrer CE, Dehqanzada Z, Hueman 
MT, Foley RJ, Jama Y, Harris KA, Shriver CD, Peoples GE Jr, Ponniah S.  
 
3451 “Reduction of Regulatory T Cell Levels and Enhanced Antitumor Immune 
Responses in Breast Cancer Patients Receiving a HER2 Peptide (E75) Vaccine” 
Hueman MT, Stojadinovic A, Storrer CE, Dehqanzada Z, Foley RJ, Jama Y, Harris KA, 
Shriver CD, Peoples GE Jr, Ponniah S. 
 
3452 “Serum Cytokine Levels in Breast Cancer Patients Before and After Receiving 
a HER2/neu Vaccine Assessed Using MultiplexTechnology” Dehqanzada Z, Storrer 
CE, Hueman MT, Foley RJ, Harris KA, Jama Y, Shriver CD, Ponniah S, Peoples GE, Jr  
 
4818 “Development of a Method to Isolate and Analyze Low Abundance/Low 
Molecular Weight Proteins/Peptides in the Serum of Breast Cancer Patients” Maity 
T, Kirchner D, Russell S, Kolli K, Brzeski H, ShriverCD, Liebman M  
Ellsworth RE, Leach R, Hoffman L, Snyder C, Lynch H. Identification of Genetic 
Modifieres in a Large BRCA1 Family. Poster Presentation. American Society of Human 
Genetics 55th Annual Meeting, Oct 2005. 
  
Hu H. Biomedical Informatics at Windber Research Institute. Oral Presentation. 6th 
Annual CBCP offsite meeting, 13-16 Nov 2005, Cumberland, MD.  
 
Hu H. Biomedical Informatics Research and Development at Windber Research and 
Development at Windber Research Institute. Presentation. Showcase for BioTechnology 
2005, Johnstown, PA. 
 
Kaufman M, Brzeski H, Maity T, Liebman M. Per Ampllification of a Cpg Island in the 
Prdm15 Gene Prior to Developing a Hypermethylation Assay for Genes Deregulated in 
Breast Cancer. Poster Presentation. Showcase for BioTechnology 2005, Johnstown, PA.  
 
Hu H, Somiari SB, Copper J, Everly RD II, Heckman C, Jordan R, Somiari RI, Hooke 
JA, Shriver CD, Liebman MN. In Wang L, Chen K, Ong YS (Eds): Can Circulating 
Matrix Metalloproteinases be Predictors of breast cancer? - A Neural Network Modeling 
Study. Lecture Notes in Computer Science (LNCS) 2005; 3610:1039-42. Spinger-Verlag. 
DOI: 10.1007/11539087-138. pp 1039-1042.  
Brzeski H, Russell S, Sullivan A, Somiari R, Shriver CD. In Walker J. Large-format Two 
Dimensional Polyacrylamide Gel Electrophoresis. (Editor) The Proteomics Protocols 
Handbook. Humana Press Inc., NJ. 2005; pp. 119-132.  
 
Ellsworth DL, Russell S, Deyarmin B, Sullivan A, Brzeski H, Somiari RI, Shriver CD. 
Laser-Assisted Microdissection in Proteomic Analyses. In Walker J. (Editor) The 
Proteomics Protocols Handbook. Humana Press Inc., NJ, 2005; pp. 59-66. 
  
Maskery S, Shinbrot T. Deterministic and Stochastic Elements of Axonal Guidance. 
Annual Review of Biomedical Engineering, vol. 7, pp. 187-221. 2005. 
  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

56 
 

Sullivan A, Brzeski H, Russell S, Somiari R, Shriver C. In Walker J. Serum or Plasma 
Sample Preparation for Two-Dimensional Gel Electrophoresis. (Editor) The Proteomics 
Protocols Handbook. Humana Press Inc, NJ. 2005; pp. 49-54 
  
Dehqanzada ZA, Storrer CE, Hueman MT, Foley R, Harris K, Jama Y, Shriver CD, 
Ponniah S, Peoples GE. Assessing Serum Cytokine Profiles in Breast Cancer Patients 
Receiving a HER2/neu Vaccine Using Luminex® Technology. Ann Surg Oncol 
2005;12:S47 (#P20).  
 
Hu H, Brzeski H, Hutchins J, Ramaraj M, Qu L, Xiong R, Meadow S, McMichael J, 
Hooke JA, Somiari SB, Shriver CD, Somiari RI, Liebman MN. Development of a 
Comprehensive Data Warehouse for Clinical and Genomic Breast Cancer Research. 
Archives of Pathology and Laboratory Medicine: 2005 Vol. 129, No 6, pp 811-34. 
 
 
2006 
 
Khoo S, Storrer CE, Harris KA, Jama YH, Dehqanzada ZA, Shriver CD, von Hofe E, 
Ponniah S, Peoples GE. Immunological Monitoring of In Vitro and In Vivo Immune 
Responses to the Ii-Key/HER2/neu MHC class II Peptide Vaccine in a Phase I Clinical 
Trial in Breast Cancer Patients. Association for Academic Surgery/Society of University 
Surgeons, Feb 2006.7  
 
Mittendorf EA, Khoo S, Dehqanzada ZA, Hueman MT, Storrer CE, Harris KA, Shriver 
CD, Ponniah S, and Peoples GE. Phase Ib Trial of the HER2/neu Peptide (E75) Vaccine 
for Optimal Dosing in Node-Negative Breast Cancer Patients. Association for Academic 
Surgery/Society of University Surgeons, Feb 2006.  
 
Sotiriou C, Wirapati P, Loi S, Harris A, Fox S, Smeds J, Nordgren H, Farmer P, Praz V, 
Haibe-Kains B, Desmedt C, Larsimont D, Cardoso F, Peterse H, Nuyten D, Buyse M, 
Van de Vijver MJ, Bergh J, Piccart M, Delorenzi M. Gene Expression Profiling in Breast 
Cancer: Understanding the Molecular Basis of Histologic Grade to Improve Prognosis. 
Jour of the NCI, Vol 98, No 4, 15 Feb 2006. 
  
Somiari SB, Shriver CD, Heckman C, Olsen C, Hu H, Jordan R, Arciero C, Russell S, 
Garguillo G, Hooke JA, Somiari RI. Plasma Concentrations and Activity of Matrix 
Metalloproteinase 2 and 9 in Patients with Breast Disease, Breast Cancer and At Risk of 
Developing Breast Cancer. Cancer Letters, EL Sevier Ireland Ltd, 2006 Feb 20; 
233(1):98-107. PMID:16473671.  
Seebach J, Ellsworth R, Shriver CD. A Molecular Profiling of Breast Cancer. Seminars in 
Breast Disease, Mar 2006, Vol 9, No. 1, pp. 19-24. DOI: 10.1053/j.sembd.2006.10.005.  
 
Khoo S, Kao TC, Dehqanzada ZA, Storrer CE, Harris KA, Jama YH, Shriver CD, 
Ponniah S, Peoples GE. Developing a Predictive Model for Disease Status in Breast 
Cancer Patients Using Th1 and Th2 Serum Cytokine Profiles. Society of Surgical 
Oncology (SSO), Mar 2006.  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

57 
 

 
Dehqanzada ZA, Storrer CE, Foley RJ, Harris KA, Jama YH, Kao TC, Shriver CD, 
Ponniah S, Peoples GE. Luminex Analysis of Serum IL-6, Eotaxin and MCP-1 Levels 
can Predict Stage of Disease in Breast Cancer Patients. Society of Surgical Oncology 
(SSO), Mar 2006.  
 
Hamsher L, Smith A, Dehqanzada ZA, Khoo S, Shriver CD, Ponniah S, Peoples GE, 
Moroni M. Pattern of Serum Immunoreactivity Against Breast Cancer Cell Lysates may 
Predict Severity of Disease in Breast Cancer Patients. Society of Surgical Oncology 
(SSO), Mar 2006.  
 
Mittendorf EA, Storrer CE, Flora MN, Shriver CD, Peoples GE, Ponniah S. The 
Development of a Novel Method to Identify Immunogenic Peptides for Use in Cancer 
Vaccines. Society of Surgical Oncology (SSO), Mar 2006.  
 
Dehqanzada ZA, Storrer CE, Hueman MT, Foley RJ, Harris KA, Jama YH, Shriver CD, 
Ponniah S, Peoples GE. Assessing Serum Cytokine Profiles in Breast Cancer Patients 
Receiving a HER2/neu Vaccine Using Luminex® Technology. Oncol Reports Mar 2007; 
17(3):687-94. 
 
Ellsworth RE, Janssen M, Meyers S, Patney H, Hadix H, Seth B, Ellsworth DL, Shriver 
CD. Identification of cSNPs in Environmental Response Genes Contributing to Breast 
Cancer Etiology. Poster Presentation. American Association for Cancer Research 
(AACR), 1–5 Apr 2006, Washington, DC.  
Maskery S, Zhang Y, Hu H, Hooke J, Shriver CD, Liebman M. Breast Pathology Co-
Occurrence in Statified Populations, Implications for Breast Cancer Development in 
Different Populations. Abstract. American Association for Cancer Research (AACR), 1–
5 Apr 2006, Washington, DC.  
 
Qu L, Hu H, Xiong R, Brzeski H, Raab M, and Liebman MN. A Web-Based Tissue Gene 
Expression Visualization Tool Developed on the caCORE Cancer Research Informatics 
Platform. caBIG 2006 Annual Meeting, 9-11 Apr 2006, Arlington, VA.  
 
Hu H, Correll M, Sheldon J, Liebman M. Development of an Oracle-based Integrative 
Biomedical Informatics Data Warehouse. Platform Presentation. Oracle Life Science 
Users Group Meeting, 3 Apr 2006, Boston, MA.  
 
Jordan R, Brzeski H, London W, Mural R, Liebman M, Hooke JA, Shriver CD, Hu H. 
Observations of Different Laterality Imbalance of Breast Biopsies and Breast Disease 
Between Caucasian and African American Women. Proceedings of the American Society 
of Clinical Oncology (ASCO), 2-6 Jun 2006, Atlanta, GA.  
 
Maskery S, Zhang Y, Hu H, Shriver CD, Hooke JA, Liebman M. Caffeine Intake, Race, 
and Risk of Invasive Breast Cancer, Lessons Learned from Data Mining a Clinical 
Database. Podium Presentation and Paper, Proceedings. 19th IEEE International 
Symposium on Computer-Based Medical Systems, 22-23 Jun 2006, Salt Lake City, UT.  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

58 
 

 
Maskery S, Hu H, Mural R, Hooke JA, Shriver CD, Liebman M. Separate DCIS 
Progression Pathways Derived from Breast Disease Heterogeneity Data. Poster Abstract 
Accepted American Society of Clinical Oncology Annual Meeting, Atlanta, GA, 2-6 Jun 
2006. 
  
Ellsworth RL, Becker T, Ellsworth DL, Love B, Hooke JA, Shriver CD. Patterns of 
Genomic Instability Clinical Outcomes in Patients with Invasive Breast Cancer. 
Presentation. American Society of Clinical Oncology (ASCO), 2 Jun 2006, Atlanta, GA.  
 
Maskery S, Zhang Y, Jordan R, Hu H, Hooke JA, Shriver CD, Liebman M. Co-
Occurrence Analysis for Discovery of Novel Breast Pathology Patterns. IEEE 
Transactions on Information Technology in Biomedicine 2006 Jul; 10(3):497-503. 
PMID: 16871717.  
 
Mittendorf EA, Storrer CE, Shriver CD, Ponniah S, Peoples GE. Investigating the 
combination of trastuzumab and HER2/neu peptide vaccines for the treatment of breast 
cancer. Ann Surg Oncol. 2006 Aug;13(8):1085-98. Epub 2006 Jul 24. 
 
Ellsworth RE, Janssen M, Meyers S, Patney H, Hadix H, Seth B, Ellsworth DL, Shriver 
CD. Identification of cSNPs in Environmental Response Genes Contributing to Breast 
Cancer Etiology. Poster Presentation. American Association for Cancer Research 
(AACR), 1–5 Apr 2006, Washington, DC.  
 
Maskery S, Zhang Y, Hu H, Hooke J, Shriver CD, Liebman M. Breast Pathology Co-
Occurrence in Statified Populations, Implications for Breast Cancer Development in 
Different Populations. Abstract. American Association for Cancer Research (AACR), 1–
5 Apr 2006, Washington, DC.  
 
Qu L, Hu H, Xiong R, Brzeski H, Raab M, and Liebman MN. A Web-Based Tissue Gene 
Expression Visualization Tool Developed on the caCORE Cancer Research Informatics 
Platform. caBIG 2006 Annual Meeting, 9-11 Apr 2006, Arlington, VA.  
 
Hu H, Correll M, Sheldon J, Liebman M. Development of an Oracle-based Integrative 
Biomedical Informatics Data Warehouse. Platform Presentation. Oracle Life Science 
Users Group Meeting, 3 Apr 2006, Boston, MA.  
 
Jordan R, Brzeski H, London W, Mural R, Liebman M, Hooke JA, Shriver CD, Hu H. 
Observations of Different Laterality Imbalance of Breast Biopsies and Breast Disease 
Between Caucasian and African American Women. Proceedings of the American Society 
of Clinical Oncology (ASCO), 2-6 Jun 2006, Atlanta, GA.  
 
Maskery S, Zhang Y, Hu H, Shriver CD, Hooke JA, Liebman M. Caffeine Intake, Race, 
and Risk of Invasive Breast Cancer, Lessons Learned from Data Mining a Clinical 
Database. Podium Presentation and Paper, Proceedings. 19th IEEE International 
Symposium on Computer-Based Medical Systems, 22-23 Jun 2006, Salt Lake City, UT.  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

59 
 

 
Maskery S, Hu H, Mural R, Hooke JA, Shriver CD, Liebman M. Separate DCIS 
Progression Pathways Derived from Breast Disease Heterogeneity Data. Poster Abstract 
Accepted American Society of Clinical Oncology Annual Meeting, Atlanta, GA, 2-6 Jun 
2006.  
 
Ellsworth RL, Becker T, Ellsworth DL, Love B, Hooke JA, Shriver CD. Patterns of 
Genomic Instability Clinical Outcomes in Patients with Invasive Breast Cancer. 
Presentation. American Society of Clinical Oncology (ASCO), 2 Jun 2006, Atlanta, GA.  
 
Maskery S, Zhang Y, Jordan R, Hu H, Hooke JA, Shriver CD, Liebman M. Co-
Occurrence Analysis for Discovery of Novel Breast Pathology Patterns. IEEE 
Transactions on Information Technology in Biomedicine 2006 Jul; 10(3):497-503. 
PMID: 16871717.  
 
Mittendorf EA, Storrer CE, Shriver CD, Ponniah S, Peoples GE. Investigating the 
combination of trastuzumab and HER2/neu peptide vaccines for the treatment of breast 
cancer. Ann Surg Oncol. 2006 Aug;13(8):1085-98. Epub 2006 Jul 24. 
 
Ellsworth DL, Seeley EH, Ellsworth RE, Deyarmin B, Sanders ME, Cornett DS, Hooke 
JA, Caprioli RM, Shriver CD. Direct Tissue Characterization of Protein Expression in 
Metastatic Breast Cancer. Podium Presentation. San Antonio Breast Cancer Symposium 
(SABCS), Dec 2006, San Antonio, TX.  
Ellsworth RE, Weyandt J, Patney H, Shriver CD. Role of the Q356R BRCA1 Variant in 
Sporadic Breast Cancer. Poster Presentation. San Antonio Breast Cancer Symposium 
(SABCS), 14-17 Dec 2006, San Antonio, TX.  
 
Ellsworth RE, Weyandt J, Patney H, Shriver CD. Utilizing Genes Identified from 
Peripheral Blood Leukocyte Microarray Data to Identify Clinical Subsets of Breast 
Histopathologies. Poster Presentation. San Antonio Breast Cancer Symposium (SABCS), 
14-17 Dec 2006, San Antonio, TX.  
 
Seebach J, Field L, Love B, Hooke JA, Ellsworth RE, Shriver CD. Identification of Gene 
Expression Differences in Primary Breast and Metastatic Lymph Node Tumors. Poster 
Presentation. San Antonio Breast Cancer Symposium (SABCS), 14-17 Dec 2006, San 
Antonio, TX.  
 
Jordan R, Brzeski H, Hu H, Shriver CD, Mural R, Liebman MN, Yang Y. A Small Set of 
Genes Identified from Peripheral Blood Leukocyte Microarray Data can Classify Breast 
Cancer Patients on the Basis of Clinical Parameters. San Antonio Breast Cancer 
Symposium (SABCS), 14-17 Dec 2006, San Antonio, TX.  
 
Somiari SB, Kovatich AJ, Baran PN, Jordan R, Maskery S, Zhang Y, Deyarmin B, 
Hooke JA, Shriver CD. The Expression of Cell Cycle Regulating Proteins and Steroid 
Hormone Receptor Status in Invasive Breast Cancer: Association with Tumor Grade and 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

60 
 

Stage. San Antonio Breast Cancer Symposium (SABCS), 14-17 Dec 2006, San Antonio, 
TX 
 
Ellsworth RE, Hooke JA, Kane J, Baran P, Kovatich A, Shriver CD. Discordance of 
Pathological Characteristic Between Primary Breast Tumors and Metastatic Lymph 
Nodes. Poster Presentation. San Antonio Breast Cancer Symposium (SABCS), 14-17 Dec 
2006, San Antonio, TX.  
 
Ellsworth RE, Love B, Kane J, Ellsworth DL, Hooke JA, Shriver CD. Levels and 
Patterns of Genomic Instability are Correlated with Histological Grading of Invasive 
Breast Tumors. San Antonio Breast Cancer Symposium (SABCS), 14-17 Dec 2006, San 
Antonio, TX.  
 
Dunn M, Vernalis M. Translational Cardiovascular Health. Podium Presentation at the 
Translational Health: The Next Generation of Medicine Conference, Pasquerilla 
Conference Center, Johnstown, PA. 
 
Ellsworth DL. Physiological, Psychometric, and Molecular Responses to a Coronary 
Heart Disease Reversal Program. Podium Presentation. Translational Health: The Next 
Generation of Medicine Conference, Pasquerilla Conference Center, Johnstown, PA.  
 
Ellsworth RE. The Clinical Breast Care Project: An Important Resource in Investigating 
Environmental and Genetic Contributions to Breast Cancer in African American Women. 
Podium Presentation. Translational Health: The Next Generation of Medicine 
Conference, Pasquerilla Conference Center. Johnstown, PA.  
 
Field L. Identification of Blood-based Biomarkers to Detect Breast Cancer. Podium 
Presentation. Translational Health: The Next Generation of Medicine Conference, 
Pasquerilla Conference Center, Johnstown, PA. 
 
Hu H. A Data Warehouse for Translational Research. Podium Presentation. Translational 
Health: The Next Generation of Medicine Conference, Pasquerilla Conference Center, 
Johnstown, PA.  
 
Liebman M, Mural R. Translational Medicine: Defining It’s Role and Future. Podium 
Presentation. Translational Health: The Next Generation of Medicine Conference, 
Pasquerilla Conference Center, Johnstown, PA.  
 
Mural R. The Impact of Genomic on Translational Research. Podium Presentation at the 
Translational Health: The Next Generation of Medicine Conference, Pasquerilla 
Conference Center, Johnstown, PA.  
 
Yang Y, Heckman C., Shriver Cd, Becker T, Liebman M, Brzeski H. Gene Expression 
Profiles in White Blood Cells of Patients with Breast Cancer – Correlation with 
Detectability of Tumor by Mammographic Screening. Breast Cancer Res Treat, vol. 94, 
no. Suppl 1, p. S59-S60. 2006.  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

61 
 

 
Yang S, Guo X, Yang YC, Papcunik D, Heckman C, Hooke JA, Shriver CD, Liebman 
MN, Hu H. Detecting Outlier Microarray Slides by Correlation and Percentage of 
Outliers Spots. Cancer Informatics 2006;2:351-360.  
 
Hu H, Mural RJ, Liebman MN (Editors). Biomedical Informatics: A Translations 
Approach. Artech House Publishers.  
 
Deng HW, Shen H, Liu Y, Hu H (Editors). Current Topics in Human Genetics: Studies of 
Complex Diseases. World Scientific Publishing Co.  
 
Hu H, Kvecher L. Data Tracking Systems. In: Hu H, Mural RJ, Liebman MN (Editors). 
Biomedical Informatics: A Translations Approach. Artech House Publishers. Chapter 7 
(submitted; to be published in 2008). 
 
Ellsworth DL. Physiological, Psychometric, and Molecular Responses to a Coronary 
Heart Disease Reversal Program. Podium Presentation. Translational Health: The Next 
Generation of Medicine Conference, Pasquerilla Conference Center, Johnstown, PA.  
 
Ellsworth RE. The Clinical Breast Care Project: An Important Resource in Investigating 
Environmental and Genetic Contributions to Breast Cancer in African American Women. 
Podium Presentation. Translational Health: The Next Generation of Medicine 
Conference, Pasquerilla Conference Center. Johnstown, PA.  
 
Field L. Identification of Blood-based Biomarkers to Detect Breast Cancer. Podium 
Presentation. Translational Health: The Next Generation of Medicine Conference, 
Pasquerilla Conference Center, Johnstown, PA.  
 
Hu H. A Data Warehouse for Translational Research. Podium Presentation. Translational 
Health: The Next Generation of Medicine Conference, Pasquerilla Conference Center, 
Johnstown, PA.  
 
Liebman M, Mural R. Translational Medicine: Defining It’s Role and Future. Podium 
Presentation. Translational Health: The Next Generation of Medicine Conference, 
Pasquerilla Conference Center, Johnstown, PA.  
 
Mural R. The Impact of Genomic on Translational Research. Podium Presentation at the 
Translational Health: The Next Generation of Medicine Conference, Pasquerilla 
Conference Center, Johnstown, PA.  
 
Yang Y, Heckman C., Shriver Cd, Becker T, Liebman M, Brzeski H. Gene Expression 
Profiles in White Blood Cells of Patients with Breast Cancer – Correlation with 
Detectability of Tumor by Mammographic Screening. Breast Cancer Res Treat, vol. 94, 
no. Suppl 1, p. S59-S60. 2006.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

62 
 

Yang S, Guo X, Yang YC, Papcunik D, Heckman C, Hooke JA, Shriver CD, Liebman 
MN, Hu H. Detecting Outlier Microarray Slides by Correlation and Percentage of 
Outliers Spots. Cancer Informatics 2006;2:351-360.  
 
Hu H, Mural RJ, Liebman MN (Editors). Biomedical Informatics: A Translations 
Approach. Artech House Publishers.  
 
Deng HW, Shen H, Liu Y, Hu H (Editors). Current Topics in Human Genetics: Studies of 
Complex Diseases. World Scientific Publishing Co.  
 
Hu H, Kvecher L. Data Tracking Systems. In: Hu H, Mural RJ, Liebman MN (Editors). 
Biomedical Informatics: A Translations Approach. Artech House Publishers. Chapter 7 
(submitted; to be published in 2008). 
 
Hu H. Data Centralization. In: Hu H, Mural RJ, Liebman MN (Editors). Biomedical 
Informatics: A Translations Approach. Artech House Publishers. Chapter 8 (submitted; 
due to be published in 2008).  
 
Hu H, Liebman MN. In: Deng HW, Shen H, Liu Y, and Hu H (Editors). An introduction 
to biomedical informatics. Current Topics in Human Genetics: Studies of Complex 
Diseases. World Scientific Publishing Co. Chapter 18. 
 
2007 
 
No author. Intergration of Effective Patient Partnership. U.S. Medicine & Navy 
Medicine. February 2007.  
 
Callaghan K, Ellsworth DL, Ellsworth RE, Becker T, Hooke J, Shriver CD. Genomic 
Instability and the Development of Metastatic Lymph Node Tumors. Society of Surgical 
Oncology (SSO), 16 Apr 2007.  
 
Ellsworth D, Ellsworth R, Becker T, Deyarmin B, Patney H, Jordan R, Hooke J, Shriver 
CD. Genomic Heritage of Sentinel Lymph Node Metastases: Implications for Clinical 
Management of Breast Cancer Patients. American Society for Clinical Oncology 
(ASCO), 1-5 Jun 2007, Chicago, IL.  
 
Ellsworth RE, Deyarmin B, Shriver CD. Molecular Relationship Between HER2 and 
BRCA 1 in Invasive Breast Carcinoma. Am Soc of Hum Genetics, 7 Jun 2007.  
Ellsworth RE, Shriver CD. HER2_BRCA 1a. American Society of Clinical Oncology 
(ASCO), 1-4 Jun 2007.  
 
Ellsworth RE, Seeley EH, Ellsworth DL, Sanders ME, Hooke JA, Caprioli RM, Shriver 
CD. Identification of Proteins Promoting Development of Metastatic Breast Tumors. 
American Society of Clinical Oncology (ASCO), 1-4 Jun 2007.  
 
Collins PM. Hidden in Plain View. Navy Medicine, p 24-25, Jun 2007.  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

63 
 

 
Liebman MN, Deyarmin B, Shriver CD, Stegmaier P, Karas H, Kel A, Wingender E. 
Analysis of HER2/neu as a Diagnostic/Biomarker using ExPlain to Examine Signaling 
Pathways and Transcription Factors. 15th Annual Intern Conf on Intell Systems for 
Molecular Biology & 6th European Conf on Computational Biology, Vienna, Austria, 
21-25 July 2007.  
 
Bronfman L, Shriver CD, Gutchell E. The Clinical Perspective. Chapter 2, Biomedical 
Informatics: A Translational Approach, Aug 2007. 
 
Ellsworth RE, Hooke JA, Shriver CD. Pathological Characteristics of Breast Tumors in 
African American Women Treated Within An Equal-Access Health-Care System: 
Biological and Molecular Contributions to the Aggressive Phenotype and Poor Clinical 
Outcomes. Society of Surgical Oncology (SSO), 5 Sep 2007.  
 
Ellsworth RE, Ellsworth DL, Patney HL, Deyarmin B, Love B, Hooke J, Shriver CD. 
Amplication of HER2 is a Marker for Global Genomic Instability. BioMed Central Ltd. 
BMC Cancer 2008 Oct 14; 8:297. DOI: 10.1186/1471-2407-8-297 PMID: 18854030. 
  
Ellsworth RE, Weyandt JD, Patney HL, Anthony K, Shriver CD. Identification of cSNPs 
in Environmental Response Genes Contributing to Breast Cancer. San Antonio Breast 
Cancer Symposium (SABCS), 23-27 Oct 2007, San Antonio, TX.  
 
Ellsworth RE, Bronfman L, Gutchell V, Love B, Field LA, Weyandt JD, Shriver CD. The 
Clinical Breast Care Project: An Important Resource in Investigating Environmental and 
Genetic Contributions to Breast Cancer in African American Women. Cell and Tissue 
Banking, Jun 2008; 9(2): 109-20. DOI: 10.1007/s10561-007-9054-z. Springer Science & 
Business Media B.V. e-pub, 2007 Oct. PMID: 17929197.  
 
Ellsworth RE, Ellsworth DL, Love B, Patney H, Hoffman L, Kane J, Hooke JA, Shriver 
CD. Correlation of Levels and Patterns of Genomic Instability with Histological Grading 
of DCIS. Annals of Surg Onc. 2007 Nov; 14(11):3070-7. DOI: 10,1245/s10434-007-
9459-8. PMID: 17549568.  
 
Callaghan KA, Becker TE, Ellsworth DL, Hooke JA, Ellsworth RE, Shriver CD. 
Genomic Instability and the Development of Metastatic Lymph Node Tumors. Ann Surg 
Oncol Nov 2007;14(11):3125-3132. DOI: 10.1245/s 10434-007-9504-7. PMID: 
17653592.  
 
Ellsworth RE, Hooke J, Ellsworth DL, Shriver CD. Contribution of Chromosomal 
Alterations to the Development of Poorly-Differentiated Invasive Breast Carcinomas. San 
Antonio Breast Cancer Symposium (SABCS), 13-16 Dec, 2007, San Antonio, TX.  
 
Ellsworth RE, Deyarmin B, Patney H, Hooke J, Shriver CD. HER2 Gene Amplification 
is a Marker for Global Genomic Instability. San Antonio Breast Cancer Symposium 
(SABCS), 13-16 Dec, 2007, San Antonio, TX.  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

64 
 

 
Ellsworth RE, Love B, Hooke JA, Shriver CD. Identification of Chromosomal Changes 
Associated with the Transition from in situ to Invasive Breast Cancer. San Antonio 
Breast Cancer Symposium (SABCS), 13-16 Dec 2007, San Antonio, TX.  
 
Ellsworth RE, Patney H, Ellsworth DL, Love B, Hooke J, Shriver CD. Genomic 
Discrimination of Metastatic From Non-Metastatic Primary Breast Tumors. San Antonio 
Breast Cancer Symposium (SABCS), 13-16 Dec 2007, San Antonio, TX. 
 
Ellsworth RE, Seeley EH, Ellsworth DL, Hooke JA, Caprioli RM, Shriver CD. 
Identification of Protein Expression Differences in Invasive Breast Tumors from African 
American Compared to Caucasian Women. Annals of Surg Onc. and San Antonio Breast 
Cancer Symposium (SABCS), 13-16 Dec 2007 San Antonio, TX.  
 
Ellsworth DL, Seeley EH, Ellsworth RE, Deyarmin B, Sanders ME, Hooke JA, Caprioli 
RM, Shriver CD. Tumor Microenvironment in Breast Cancer Metastasis: Direct Tissue 
Protein Profiling of Tumor-Associated Stroma from Invasive Breast Cancer Patients with 
versus without Axillary Lymph Node Metastasis. San Antonio Breast Cancer Symposium 
(SABCS), 13-16 Dec 2007, San Antonio, TX.  
 
Ellsworth DL, Ellsworth RE, Patney HL, Becker TE, Deyarmin B, Jordan RM, Hooke 
JA, Shriver CD. Primary Tumor Heterogeneity and Sentinel Lymph Node Metastasis: 
Understanding Molecular Processes of Breast Cancer Metastasis. San Antonio Breast 
Cancer Symposium (SABCS), 13-16 Dec 2007, San Antonio, TX.  
 
Field LA, Seebach JF, Love BJ, Deyarmin B, Kane J, Hooke JA, Ellsworth RE, Shriver 
CD. Identification of Gene Expression Differences in Primary Breast Tumors from Node-
Negative and Node-Positive Women. San Antonio Breast Cancer Symposium (SABCS), 
13-16 Dec 2007, San Antonio, TX.  
 
Field A, Ellsworth RE, Gutchell V, Hooke JA, Shriver CD. The Clinical Breast Care 
Project: An Important Resource for Studying Breast Cancer. American Association for 
Cancer Research (AACR), 27 Nov-1 Dec 2007.  
 
Stojadinovic A, Hooke JA, Shriver CD, Nissan A, Kovatich AJ, Tzu-Cheg K, Ponniah S, 
Peoples GE, Moroni M. HYOU1/Orp150 Expression in Breast Cancer. MedSciMon, 
Intern Medical Jour of Experimental & Clin Research, 2007 Nov; 13(11):231-39.  
 
Bekash A, Maskery S, Kvecher L, Hooke J, Liegman MN, Shriver CD, Mural RJ, Hu H. 
A Pilot Study of Controversial Breast Cancer Risk Factors Using the Clinical Breast Care 
Project Database as a Research Environment. San Antonio Breast Cancer Symposium 
(SABCS), 13-16 Dec 2007, San Antonio, TX.  
 
Field LA, Love BJ, Hadix JA, Ellsworth RE, Shriver CD. Identification of Blood-Based 
Biomarkers for the Detection of Breast Cancer and Lymph Node Status. San Antonio 
Breast Cancer Symposium (SABCS), 13-16 Dec 2007, San Antonio, TX.  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

65 
 

 
Maskery S, Hu H, Liebman M, Hooke J, Shriver CD, Taioli E. Traditional Breast Cancer 
Risk Factors and Common Breast Pathologies in Post-Menopausal Women. San Antonio 
Breast Cancer Symposium (SABCS), 13-16 Dec 2007, San Antonio, TX.  
 
Callaghan KA, Weyandt JD, Ellsworth RE, Shriver CD. Identification of Genetic 
Predisposition to Development of Lymph Node Metastasis in Breast Cancer Patients. San 
Antonio Breast Cancer Symposium (SABCS), 13-16 Dec 2007, San Antonio, TX. 
 
Hu H, Field L, Stegmaier P, Love B, Ellsworth RE, Shriver CD, Liebman MN, Mural R. 
A Transcription Factor-Centric Computational Analysis of Genes Differentially 
Expressed in Healthy Breast Tissues from African American and Caucasian Women. San 
Antonio Breast Cancer Symposium (SABCS), 13-16 Dec 2007, San Antonio, TX.  
 
Maskery S, Hu H, Liebman M, Hooke J, Shriver CD, Verbanac K, Tafra L, Rosman M. 
Bayesian Analysis of Recurrence in Lymph Node Positive and Lymph Node Negative 
Breast Cancer Patients. San Antonio Breast Cancer Symposium (SABCS), 13-16 Dec 
2007, San Antonio, TX.  
 
Tkaczuk K. A Retrospective Clinical Correlation Study of the Breast Cancer Patent’s 
Responses to Anticancer Drugs with the Expression Level of Drug Response Indicators 
(DRI) Measured in Patients Archival Tumor Tissue. San Antonio Breast Cancer 
Symposium (SABCS), 13-16 Dec 2007, San Antonio, TX.  
 
Ellsworth RE, Hooke JA, Love B, Ellsworth DL, Shriver CD. Contribution of 
Chromosomal Alterations to the Development of Poorly-Differentiated Invasive Breast 
Carcinomas. Am Jour of Surg Path, Dec 2007.  
 
Jordan R. A Small Set if Genes Identified From Peripheral Blood Leukocyte Microarray 
Data Can Classify Breast Cancer Patients on the Basis of Clinical Parameters. San 
Antonio Breast Cancer Symposium (SABCS), 13-16 Dec 2007 San Antonio, TX.  
 
Jordan RM, Hu H, Heckman CM, Kvecher L, Shriver CD, Mural R, Yang YC. Peripheral 
Blood Microarray Data May Aid in Predicting Lymph Node Status of Breast Cancer 
Patients. San Antonio Breast Cancer Symposium (SABCS), 13-16 Dec 2007, San 
Antonio, TX.  
 
Seebach J, Field L, Love B, Hooke J, Ellsworth R, Shriver CD. Identification of a Gene 
Expression Breast Cancer Metastasis Profile. San Antonio Breast Cancer Symposium 
(SABCS), 13-16 Dec 2007, San Antonio, TX. 
 
2008 
 
Ellsworth RE, Hooke JA, Love B, Kane JL, Patney HL, Ellsworth DL, Shriver CD. 
Correlation of Levels and Patterns of Genomic Instability with Histological Grading of 
Invasive Breast Tumors. Breast Cancer Res Treat, 2008 Jan; 107(2):259-65. 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

66 
 

DOI:10.1007/s10549-007-9547-2. e-pub, 2007. Springer Science & Business Media B.V. 
PMID: 17351743.  
 
Sann NJ, Ellsworth RE, Kvecher L, Shriver CD, Ellsworth DL. Is a Diagnosis of Invasive 
Breast Cancer an Effective Motivational Factor for Lifestyle Change?. Society of 
Surgical Oncology (SSO), 5-9 Mar 2009, Phoenix, AZ. 
 
Ellsworth RE, Hooke JA, Love B, Kane JL, Patney HL, Ellsworth DL, Shriver CD. 
Correlation of Levels and Patterns of Genomic Instability with Histological Grading of 
Invasive Breast Tumors. Breast Cancer Res Treat, 2008 Jan; 107(2):259-65. 
DOI:10.1007/s10549-007-9547-2. e-pub, 2007. Springer Science & Business Media B.V. 
PMID: 17351743.  
 
Ellsworth RE, Becker TE, Progar C, Deyarmin B, Shriver CD. Characterization of Screen 
Versus Non-Screen Detected Breast Tumors. Society of Surgical Oncology (SSO), 5-9 
Mar 2009, Phoenix, AZ.  
 
Weyandt J, Ellsworth RE, Hooke JA, Shriver CD, Ellsworth DL. Molecular 
Characteristics of Early Breast Disease. American Association for Cancer Research 
(AACR), 18-22 Apr 2009, Denver, CO.  
 
Ellsworth RE, Hooke JA, Shriver CD. Effect of Equal-Access to Breast Care on 
Clinicopathological Phenotypes of Invasive Breast Tumors in African American Women. 
American Association for Cancer Research (AACR), 12-16 Apr 08, San Diego, CA.  
 
Fields L. Gene Expression Differences in Primary Breast Tumors from African American 
and Caucasian Women. American Association for Cancer Research (AACR) 12-16 Apr 
2008, San Diego, CA.  
 
Becker TE, Ellsworth RE, Deyarmin B, Patney HL, Jordan RM, Hooke JA, Shriver CD. 
Ellsworth DL. Genomic Heritage of Lymph Node Metastases: Implications for Clinical 
Management of Patients with Breast Cancer. AnnalsSurgOncol Apr 2008; 15(4):1056-63. 
DOI: 10.1245/s10434-008-98153 PMID:1846400.  
 
Shoemaker A, Heckman C, Zhang Y, Colledge A, Deyarmin B, Kane J, Hooke J, Shriver 
C, Mural R, Somiari S. The Prognostic Role of Cell Cycle Regulators in Invasive Breast 
Cancer. American Association for Cancer Research (AACR), 12-16 Apr 2008 San Diego, 
CA.  
 
Shoemaker A, Heckman C, Zhang Y, Colledge A, Deyarmin B, Kane J, Hooke J, Shriver 
C, Mural R, Somiari S. RNA Quality of Human Breast Tissue after Surgical Removal-
Effect of Processing Method, Temperature and Storage. American Association for Cancer 
Research (AACR), 12-16 Apr 2008, San Diego, CA.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

67 
 

Fields L. Gene Expression Differences in Primary Breast Tumors from African American 
and Caucasian Women. American Association for Cancer Research (AACR) 12-16 Apr 
2008, San Diego, CA.  
 
Becker TE, Ellsworth RE, Deyarmin B, Patney HL, Jordan RM, Hooke JA, Shriver CD, 
Ellsworth DL. Genomic Heritage of Axillary Lymph Node Metastases in Breast Cancer 
Patients. Ann Surg Oncol. 2008 Apr;15(4):1056-63. Epub 2008 Feb 2.  
 
Shriver CD. Star Wars Defense Battles Breast Cancer. Conjoint Royal Australasian 
College of Surgeons and the College of Surgeons of Hong Kong, 12-14 May 2008.  
 
Shriver CD. Well-documented Breast Cancer Tissue Collection Meets High Throughout 
Proteomics to Find Aggressive-tumor Markers in Blood. Pacific Northwest National 
Laboratory (PNNL), May 2008. 
 
Ellsworth RE, Patney HL, Ellsworth DL, Love B, Deyarmin B, Hooke JA, Shriver CD. 
Genomic Alterations Associated with Early Stages of Breast Tumor Metastasis. Society 
of Surgical Oncology (SSO), May 2008, Chicago, IL.  
 
Shoemaker A, Heckman C, Zhang Y, Colledge A, Deyarmin B, Kane J, Hooke J, Shriver 
C, Mural R, Somiari S. RNA Quality of Human Breast Tissue after Surgical Removal-
Effect of Processing Method, Temperature and Storage. International Society for 
Biological and Environmental Repositories (ISBER), 18-21 May 2008, Bethesda, MD.  
 
Ellsworth RA, Ellsworth DL, Patney HL, Love B, Deyarmin B, Hooke JA, Shriver CD. 
Genomic Alterations Associated with Early Stages of Breast Tumor Metastasis. 
AnnSurgOncol, 2008 Jul; 15(7):1989-95. DOI:10.1245/s10434-008-9902-5. PIMD: 
18401664.  
 
Ellsworth DL, Ellsworth RE, Patney HL, Becker TE, Deyarmin B, Hooke JA, Shriver 
CD. Molecular Heterogeneity Among Sentinel Lymph Node Metastases: Implications for 
the Sentinel Node Hypothesis. Breast Cancer Symposium, 5-7 Sep 08, Washington, DC.  
 
Bronfman L, Shriver CD. A New Paradigm for Integrating Translational Research into 
Comprehensive Breast Care: The Walter Reed Army Medical Center / Windber Research 
Institute Experience. Seminars in Breast Disease Journal, Exploring the Economics of 
Breast Care: New Perspectives, New Directions, Sep 2008; 11(3):160-63. 
OI:10.1053/j.sembd.2009.04.001.  
 
Ellsworth RE, Vertrees A, Love B, Hooke JA, Ellsworth DL, Shriver CD. Chromosomal 
Alterations Associated with the Transition from In Situ to Invasive Breast Cancer. 
AnnalsSurgOncol. Sep 2008; 15(9):2519-25. DOI: 10.1245/s10434-008-0051-7. 
PMID:18622645.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

68 
 

Patney HL, Deyarmin B, Hooke JA, Ellsworth RE, Love B, Shriver CD. Relationship 
Between Alterations of Chromosome 8q24 and Poorly-Differentiated Breast Carcinoma. 
San Antonio Breast Cancer Symposium (SABCS) 10-14 Dec 2008, San Antonio, TX.  
 
Croft D, Mao X, Hooke JA, Shriver CD, Shriver M, Ellsworth RE. Admixture Mapping 
to Identify Breast Cancer Susceptibility Loci in African American Women. San Antonio 
Breast Cancer Symposium (SABCS) 10-14 Dec 2008, San Antonio, TX.  
 
Ellsworth DL, Ellsworth RL, Patney HL, Oviedo A, George A, Croft, DT, Jr., Love B, 
Jordan RM, Deyarmin B, Becker TE, Hooke JA, Shriver CD. Fingerprinting Genomic 
Heterogeneity in Primary Breast Carcinomas and Among Sentinel Lymph Node 
Metastases: Implications for Clinical Management of Breast Cancer Patients. San 
Antonio Breast Cancer Symposium (SABCS) 10-14 Dec 2008, San Antonio, TX. 
 
Ellsworth DL, Gillard D, Love B, Ellsworth RE, Deyarmin B, Hooke JA, Kostyniak PJ, 
Shriver CD. Abundance and Distribution of Polychlorinated Biphenyls (PCBs) in Breast 
Tissue. San Antonio Breast Cancer Symposium (SABCS) 10-14 Dec 2008, San Antonio, 
TX.  
 
Field LA, Love BJ, Kane J, Deyarmin B, Hooke JA, Ellsworth RE, Shriver CD. Role of 
Phosphoserine Phosphatase-like in Breast Disease in African American Women. San 
Antonio Breast Cancer Symposium (SABCS) 10-14 Dec 2008, San Antonio, TX.  
 
Ellsworth RE, Heckman C, Love B, Shriver CD. Identification of Breast Cancer 
Metastasis Initiation and Virulence Genes. San Antonio Breast Cancer Symposium 
(SABCS) 10-14 Dec 2008, San Antonio, TX.  
 
Callaghan KA, Ellsworth RE, Ellsworth DL, Shriver CD. HER2 in the Era of Molecular 
Medicine: A Review. Curr Cancer Ther Rev, 2008, 4, 00-00. Bentham Science Publishers 
Ltd. 1573-3947/08.  
 
Maskery SM, Hu H, Hooke J, Shriver CD, Liebman MN. A Bayesian Derived Network 
of Breast Pathology Co-Occurrence. Journal of Biomedical Informatics. 2008:41:242-50.  
 
Ellsworth RL, Seebach J, Field LA, Heckman C, Kane J, Hooke JA, Love B, Shriver CD. 
Breast Metastasis Gene Signature Identification of a Gene Expression Breast Cancer 
Nodal Metastasis Profile. Clinical and Environmental Metastasis Journal, Springer, NY. 
 
2009 
 
Field LA, Love B, Kane J, Deyarmin B, Hooke JA, Ellsworth RE, Shriver CD. Gene 
Expression Differences in Normal Breast Tissue from Disease-Free African American 
and Caucasian Women. Breast Cancer Research Journal, BioMed Central Ltd, Middlesex 
House, London, UK, Jan 2009.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

69 
 

Ellsworth RE, Weyandt JM, Fantacone-Campbell JL, Deyarmin B, Ellsworth DL, Hooke 
JA, Shriver CD. Molecular Characterization of Breast Cancer Progression: Early Lesions 
are not Genetically Advanced. American Association for Cancer Research (AACR) 18-
22 Apr 2009 Denver, CO.  
 
Iida J, Nesbella M, Lehman J, Mural R, Shriver CD. Circulating Tumor Cells: Emerging 
Technologies for Detection, Diagnostics and Treatment –Role for CD44 in Enhancing 
Invasion, Migration, and Growth of Triple negative (TN) Breast Cancer Cells. NIH 
Circulating Tumor Cells Conference, 10-11 Sep 2009, Bethesda, MD. 
 
Stojadinovic A, Peoples GE, Jurgens JS, Howard RS, Schuyledr B, Kwon KH, Henry 
LR, Shriver CD, Buckenmaier CC. Standard versus pH-adjusted and Lidocaine 
supplemented radiocolloid for patients undergoing sentinel-lymph-node mapping and 
biopsy for early breast cancer (PASSION-P trial): a double-blind, randomized controlled 
trial. Lancet Oncology 2009 Sep 10(9):849-54. PIMD:19664956.  
 
Holliday C, Rummel S, Hooke JA, Shriver CD, Ellsworth DL, Ellsworth RE. Genomic 
Instability in the Breast Microenvironment? A Critical Evaluation of the Evidence. 
Expert Reviews in Molecular Diagnosis Journal. Oct 2009; 9(7):667-78. PIMD: 
19817552 (PubMed).  
 
Ellsworth RE, Patney HL, Kane JL, Weyandt J, Hooke JA, Shriver CD. Copy Number 
Variation in Low- and High-Grade Breast Tumors. Amer Society of Human Genetics 
(ASHG), 20-24 Oct 2009, Bethesda, MD.  
 
Ellsworth RE, Seeley EH, Ellsworth DL, Deyarmin B, Hooke JA, Sanders M, Caprioli R, 
Shriver CD. Proteomic Discrimination of Well- from poorly-Differentiated Breast 
Carcinomas. SABCS 9-13 Dec 2009, San Antonio, TX.  
 
Ellsworth RE, Deyarmin B, Hooke JA, Shriver CD. Clinical Implications of The 
Molecular Relationship Between HER2 and BRCA1. SABCS, 9-13 Dec 2009, San 
Antonio, TX .  
 
Ellsworth RE, Field LA, Hooke JA, Kane JA, Love BL, Shriver CD. Identification of a 
Molecular Signature of Breast Cancer Metastasis. SABCS, 9-13 Dec 2009, San Antonio, 
TX.  
 
Ellsworth RE, Weyandt JD, Fantacone-Campbell JL, Deyarmin B, Ellsworth DL, Hooke 
JL, Shriver CD. Genetic Characterization of Columnar Cellular Lesions and Atypical 
Ductal Hyperplasia of the Breast. SABCS 9-13 Dec 2009, San Antonio, TX.  
 
Bekhash A, Saini J, Yu Fan X, Hooke JA, Mural RJ, Shriver CD, Hu H. Differential 
Benign Breast Disease Co-occurrence with Cancer in Caucasian and African American 
Women. SABCS 9-13 Dec 2009, San Antonio, TX.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

70 
 

Saini J, Kovatich A, Li X, Bekash A, Hooke JA, Mural R, Shriver CD, Hu H. Association 
of Clinicopathologic Characteristics with IHC-Based Breast Cancer Subtypes. SABCS 9-
13 Dec 2009, San Antonio, TX.  
 
Kvecher L, Wu V, Hooke JA, Shriver CD, Mural RJ, Hu H. An Approach to Correlate 
the Temporal Information to Facilitate Specimen Selection in the Breast Cancer Research 
Project. SABCS 9-13 Dec 2009, San Antonio, TX.  
 
Shay M, Duman J, Hu H, Shriver CD. Converting Paper Medical Records to Electronic 
Version to Support Breast Cancer Translational Research and Clinical Practice. SABCS 
9-13 Dec 2009, San Antonio, TX. 
 
Iida J, Nesbella M, Lehman JM, Mural R, Shriver CD. Role for CD44 in Enhancing 
Invasion, Migration, and Growth of Triple negative (TN) Breast Cancer Cells. San 
Antonio Breast Cancer Symposium (SABCS), 9-13 Dec 2009, San Antonio, TX.  
 
Ellsworth RE, Hooke JA, Shriver CD, Ellsworth DL. Genomic Heterogeneity of Breast 
Tumor Pathogenesis. ClinMedOnc 2009; 3:77-85. Libertas Academica Ltd. Available on 
web at http://www.la-press.com.  
 
Kvecher L, Wu V, Hooke JA, Shriver CD, Mural RJ, Hu H. An Approach to Correlate 
the Temporal Information to Facilitate Specimen Selection in the Breast Cancer Research 
Project. Cancer Research. 2009:69; 763s. 
 
 
2010 
 
Ellsworth RE, Ellsworth DL, Weyandt JD, Fantacone-Campbell JL, Deyarmin B, Hooke 
JA, Shriver CD. Chromosomal Alterations in Pure Nonneoplastic Breast Lesions: 
Implications for Breast Cancer Progression. AnnSurgOncol, DOI: 10.1245/s10434-010-
0910-x, 27 Jan 2010. PMID: 20107913 [PubMed].  
 
Ellsworth RE, Ellsworth DL, Weyandt JD, Fantacone-Campbell JL, Deyarmin B, Hooke 
JA, Shriver CD. Chromosomal Alterations in Pure Breast Lesions: Implications for 
Breast Cancer Progression. Society of Surgical Oncology (SSO), 3-7 Mar 2010, St Louis, 
MO.  
 
Ellsworth RE, Sann NJ, Kvecher L, Ellsworth DL, Shriver CD. Is a Diagnosis of Invasive 
Breast Cancer an Effective Motivational Factor for Lifestyle Change?. National 
Consortium of Breast Centers (NCBC), 20-24 Mar 2010, Las Vegas, NV.  
 
Ellsworth RE, Oviedo AL, Kane JL, Shriver CD. Breastfeeding, Baby Boomers and 
Breast Cancer. Society of Surgical Oncology (SSO) Mar 2011. 
  
Stojadinovic A, Eberhardt C, Henry L, Eberhardt J, Elster E, Peoples G, Nissan A, 
Shriver C. Development of a Bayesian Classifier for Breast Cancer Risk Stratification: A 

http://www.la-press.com/�


W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

71 
 

Feasibility Study. Eplasty, vol 10, pp 203-216, 29 Mar 10, ISSN: 1937-5719. Open 
Science Co. LLC, Springfield, IL.  
 
Ellsworth RE, Field LA, Love B, Deyarmin B, Hooke JA, Shriver CD. Identification of 
Differentially Expressed Genes in Breast Tumors from African American Compared to 
Caucasian Women. AACR 2-6 Apr 2011, Orlando, FL. 
  
Valente AL, Ellsworth RE, Lubert S, Holliday C, Shriver CD. Identification of CDH1 
mutations in patients with lobular carcinoma with and without a family history of gastric 
cancer. AACR 2-6 Apr 2011, Orlando, FL. 
 
Peck AR, Witkiewicz AK, Liu C, Stringer GA, Klimowicz AC, Pequignot E, Freydin B, 
Tran TH, Yang N, Rosenberg AL, Hooke JA, Kovatich AJ, Nevalainen MT, Shriver CD, 
Hyslop T, Sauter G, Rimm DL, Magliocco AM, Rui H. Loss of Nuclear Localized and 
Tyrosine Phosphorylated Stat5: A Predictor of Poor Clinical Outcome and Increased Risk 
of Antiestrogen Therapy Failure in Breast Cancer. AACR 2-6 Apr 2011, Orlando, FL.  
 
Ellsworth RE, Patney HL, Kane JL, Hooke JA, Shriver CD. Copy Number Variation in 
Low-and High-Grade Breast Tumor. AACR 17-21 Apr 2010, Washington, DC. 
  
Rummel S, Ellsworth RE, Kane J, Deyarmin B, Hooke JA, Ellsworth DL, Shriver CD. 
Genomic Instability of Breast Stroma. American Association for Cancer Research 
(AACR) 17-21 Apr 2010, Washington, DC.  
 
Ellsworth RE, Field LA, Love B, Kane JL, Hooke JA, Shriver CD. Breast Cancer 
Metastasis Gene Signature: The Search for the Holy Grail. AACR, 17-21 Apr 2010, 
Washington, DC.  
 
Milburn M, Rosman M, Mylander C, Liang, Wen, Hooke JA, Kovatich AJ, Campbell L, 
Shriver C, Tafra L. Does Tumor Immunohistochemistry Discordance Between Core 
Needle Biopsy and Mastectomy Raise Concerns for Treatment Recommendations? 
American Society of Breast Surgery (ASBS), 27 Apr-1 May 2011.  
 
Ryder A, Witkiewicz AK, Liu C, Stringer GA, Klimowicz AC, Tran TH, Torhorst J, 
Yang N, Rosenberg AL, Hooke JA, Kovatich AJ, Nevalainen MT, Shriver CD, Hyslop T, 
Sauter G, Rimm DL, Magliocco AM, Rui H. Loss of Nuclear Localized and Tyrosine 
Phosphorylated Stat5 in Breast Cancer Predicts Unfavorable Clinical Outcome and 
Increased Risk of Anti-Estrogen Therapy Failure. Clinical Cancer Research Apr-May 
2010.  
 
Ellsworth RE, Field LA, Love B, Kane JL, Hooke JA, Shriver CD. Breast Cancer 
Metastatic Gene Signature: The Search for the Holy Grail. J Clin Oncol (Meeting 
Abstracts) May 2010 vol. 28 no. 15_suppl 1075. 
  



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

72 
 

Ellsworth RE, Field LA, Love B, Kane JL, Hooke JA, Shriver CD. Breast Cancer 
Metastasis Gene Signature: The Search for the Holy Grail. American Society of Clinical 
Oncology (ASCO), Jun 2010, Chicago, IL. 
  
Ellsworth RE, Sann NJ, Kvecher L, Ellsworth DL, Shriver CD. Is a Diagnosis of Invasive 
Breast Cancer an Effective Motivational Factor for Lifestyle Change? American Journal 
of Clinical Oncology (AJCO), Oct 2010.  
 
Ellsworth RE, Field LA, Love B, Kane JL, Hooke JA, Shriver CD. Breast Cancer 
Metastasis Gene Signature: The Search for the Holy Grail. Personalized Cancer Therapy 
& Prevention, 8-9 Oct 2010, Houston, TX. 
 
Ellsworth RE, Patney HL, Kane JA, Hooke JA, Shriver CD. Role of Chromosome 16q in 
Breast Tumorigenesis. SABCS 8-12 Dec 2010, San Antonio, TX.  
 
Ellsworth RE, Valente AL, Field LA, Kane JL, Love B, Tafra L, Shriver CD. Genetic 
Signature Discriminating Metastatic from Non-Metastatic Small Tumors. SABCS 8-12 
Dec 2010, San Antonio, TX.  
 
Ellsworth R, Deyarmin B, Patney H, Shriver C, Ellison K, Thornton D, Tafra L, Cheng 
Z, Rosman M. Genetic Discrimination of Aggressive from Indolent DCIS. SABCS 8-12 
Dec 2010, San Antonio, TX.  
 
Ellsworth RE, Fantacone-Campbell JL, Valente A, Shriver C. Chromosomal Alterations 
Associated with Poor Outcome in Breast Cancer Patients. SABCS 8-12 Dec 2010, San 
Antonio, TX.  
 
Bekhash A, Saini J, Li X, Rapuri P, Hooke JA, Kovatich A, Mural RJ, Shriver CD, Hu H. 
Ethnicity Difference of Benign Breast Diseases in Breast Cancer and Non-Cancer 
Patients. SABCS 8-12 Dec 2010, San Antonio, TX.  
 
Rapuri PB, Li X, Brilhart G, Deyarmin B, Kvecher L, Hu H, Hooke J, Shriver C, Mural 
R. Comparison of Gene Expression Profiles of Lymph Node Metastatic and Non-
Metastatic ER+ve Breast Tumors in Pre and Post Menopausal Women. SABCS 8-12 Dec 
2010.  
 
Zhou J, Somiari S, Lubert S, Saini J, Hooke J, Mural R, Shriver C, Brinckerhoff C. The 
Impact of Matrix Metalloproteinase-1 Promoter 1G/2G Polymorphism on Breast 
Diseases. SABCS 8-12 Dec 2010, San Antonio, TX.  
 
Kopco R, Iida J, Lehman J, Somiari S, Somiari R, Mural R, Shriver C. Development of 
DNA aptamers that inhibit invasion, migration, and growth of breast cancer cells. 
SABCS 8-12 Dec 2010, San Antonio, TX.  
 
Saini J, Li X, Kvecher L, Larson C, Croft D, Yang Y, Hooke JA, Shriver CD, Mural RJ, 
Hu H. Differential Gene Expression Analysis among Post-menopausal Caucasian 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

73 
 

Invasive Breast Cancer, Benign and Normal Subjects. SABCS 8-12 Dec 2010, San 
Antonio, TX.  
 
Field L, Rummel S, Shriver CD, Ellsworth RE. The Role of PSPHL in Breast Cancer in 
African American Women. SABCS 8-12 Dec 2010, San Antonio, TX.  
 
Ellsworth RE, Decewicz DJ, Shriver CD, Ellsworth DL. Breast Cancer in the Personal 
Genomics Era. Current Genomics, 2010; 11:146-161. 
 
Buckenmaier III CC, Kwon KH, Howard RS, McKnight GM, Shriver CD, Fritz WT, 
Garguilo GA, Joltes KH, Stojadinovic A. Double-Blinded, Placebo-Controlled 
Prospective Randomized Trial Evaluating the Efficacy of Paravertebral Block With and 
Without Continuous Paravertebral Block Analgesia in Outpatient Breast Cancer Surgery. 
Pain Medicine 2010; 11:790-799. Wiley Periodicals, Inc.  
 
Field LA, Deyarmin B, Shriver CD, Ellsworth DL, Ellsworth RE. Laser Microdissection 
for Gene Expression Profiling. Methods in Molecular Biology, Vol 218.  
 
Zhou J, Mural R, Shriver CD, Somiari SB. The Potential Role of MMPs as Prognostic 
Markers in Breast Cancer. Biochemistry Research International. 
 
2011 
 
Bronfman L, Friend M. Are We Army or Navy? Don’t Ask, Don’t Tell - The Challenge 
of Merging Two Breast Centers into One. NCBC 13-16 Mar 11, Las Vegas, NV.  
 
Hu H, Correll M, Kvecher L, Osmond M, Clark J, Bekash A, Schwab G, Gao D, Gao J, 
Kubatin V, Shriver CD, Hooke JA, Maxwell LG, Sheldon JG, Liebman MN, Mural RJ. A 
Data Warehouse for Translational Research. 10th Annual BIO-IT World Conference and 
Expo, 12-14 Apr 2011, Boston, MA.  
 
Peck AR, Witkiewicz AK, Liu C, Klimowicz AC, Stringer GA, Pequignot E, Freydin B, 
Yang N, Tran TH, Rosenberg AL, Hooke JA, Kovatich AJ, Shriver CD, Rimm DL, 
Magliocco AM, Hyslop T, Rui H. Loss of nuclear localized Stat5a in breast cancer is 
associated with tumor progression and unfavorable clinical outcomes. J Clin Oncol. 2011 
Jun 20;29(18):2448-58. Epub 2011 May 16.  
 
Ellsworth RE, Field L, Shriver CD. Molecular signature discriminating triple negative 
breast tumors between African American and Caucasian women. AACR Conference, 18-
21 Sep 2011, Washington, DC.  
 
Field LA, Deyarmin B, Ellsworth RE, Shriver CD. Identification of blood-based 
biomarkers for breast cancer detection. AACR Advances in Breast Cancer Research 
Meeting, 12-15 Oct 2011, San Francisco, CA.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

74 
 

Kvecher L, Wu W, Kohr J, Shriver CD, Mural RJ, Hu H. DCU: A Data Correction Utility 
to Correct Clinicopathologic Data in a Data Warehouse. AIMA 2011 Annual 
Symposium, 22-26 Oct 2011, Washington, DC.  
 
Zhou J, Brinckerhoff C, Lubert S, Yang K, Saini J, Hooke JA, Mural RJ, Shriver CD, 
Somiari S. Analysis of Matrix Metalloproteinase-1 Gene Polymorphisma and Expression 
in Benign and Malignant Breast Tumors. Cancer Invest. 2011 Nov;29(9):599-607. 
 
Luo C, Hu H, Kvecher L, Kovatich AJ, Hooke JA, Chen Y, Mural RJ, Shriver CD. A 
comparative study of the triple-negative and basal-like breast cancer subtypes. 1st Annual 
TCGA Scientific Symposium, 17-18 Nov 2011, National Harbor, MD.  
 
Bekhash A, Hooke JA, Chen Y, Kovatich AJ, Kvecher L, Mural RJ, Shriver CD, Hu H. 
Fibroadenomatoid changes have a higher occurrence rate in middle-aged benign breast 
disease patients with the trend retained in cancer patients. San Antonio Breast Center 
Symposium (SABCS), 6-10 Dec 2011, San Antonio TX.  
 
Kovatich AJ, Kvecher L, Chen Y, Bekhash A, Hooke JA, Shriver CD, Mural RJ, Hu H. 
Subtype-specific co-occurrence of atypical hyperplasia and in situ carcinoma with 
invasive breast cancers. San Antonio Breast Center Symposium (SABCS), 6-10 Dec 
2011, San Antonio TX.  
 
Bekhash A, Kovatich AJ, Chen Y, Hooke JA, Kvecher L, Mural RJ, Shriver CD, Hu H. 
Fibrocystic changes have different age-dependent patterns in benign, in situ, and invasive 
breast cancer patients. San Antonio Breast Center Symposium (SABCS), 6-10 Dec 2011, 
San Antonio TX.  
 
Ellsworth RE, Valente AL, Kane JK, Shriver CD. The effect of breastfeeding on 
molecular characteristics of invasive breast cancer. San Antonio Breast Center 
Symposium (SABCS), 6-10 Dec 2011, San Antonio TX. 
  
Ellsworth RE, Valente AL, Kane JL, Ellsworth DL, Shriver CD. Gene expression 
alterations in the lymph node microenvironment in response to successful metastatic 
colonization. San Antonio Breast Center Symposium (SABCS), 6-10 Dec 2011, San 
Antonio TX. 
  
Ellsworth R, Croft D, Ellsworth D, Shriver C. Effect of obesity on gene expression in 
invasive breast tumors. San Antonio Breast Center Symposium (SABCS), 6-10 Dec 
2011, San Antonio TX.  
 
EllsworthDL, Croft DT Jr, Field LA, Deyarmin B, Kane J, Ellsworth RE, Hooke JA, 
Shriver CD. Congruence between patterns of micro RNA expression and Histologic 
grading of invasive breast carcinomas. San Antonio Breast Center Symposium (SABCS), 
6-10 Dec 2011, San Antonio TX.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

75 
 

Zhou J, Brinckerhoff C, Lubert S, Yang K, Saini J, Hooke JA, Mural R, Shriver CD, 
Somiari SB. Matrix Metalloproteinase-1 2G Insertion Polymorphism is a Prognostic 
Marker for Predicting Breast Cancer Severity. Breast Cancer Research and Treatment, 
Cancer Investigation DOI: 10 3109073579072011 621915.  
 
Field LA, Love B, Deyarmin B, Hooke JA, Shriver CD, Ellsworth RE. Identification of 
differentially expressed genes in breast tumors from African American compared to 
Caucasian women. Cancer Journal, 2012 Mar 1;118(5):1334-44. doi: 
10.1002/cncr.26405. Epub 2011 Jul 28. DOI: 10.1002/cncr.26405. 
 
Hu H. Long Term Collaboration between Windber Research Institute and IDBS Yields 
Major Impacts on Breast Cancer Care and Understanding. Press Release for Research on 
Data Management for Translational Research Published in The Journal of Biomedical 
Informatics, Dec 2011.  
 
Voeghtly LM, Campbell JL, Shriver CD, Ellsworth RE. Molecular alterations associated 
with early and late breast cancer mortality. Ann Surg Oncol Journal. 
 
Ellsworth RE, Valente AL, Shriver CD, Bittman B, Ellsworth DL. Impact of Lifestyle 
Factors on Quality of Life and Prognosis in Breast Cancer Survivors in the United States. 
Expert Reviews Pharmacoeconomics and Outcomes Research Journal – submitted for 
publication. 
  
Iida J, Lehman JR, Clancy R, Somiar S, Ellsworth RE, Mural RJ, Shriver CD. Role for β-
catenin/TCF signaling pathways in regulation of migration and growth of triple negative 
breast cancer cells. PLos ONE Journal, Public Library of Science – submitted for 
publication. 
 
2011 
 
Hu H, Correll M, Kvecher L, Osmond M, Clark J, Bekash A, Schwab G, Gao D, Gao J, 
Kubatin V, Shriver CD, Hooke JA, Maxwell LG, Sheldon JG, Liebman MN, Mural RJ. A 
Data Warehouse for Translational Research. 10th Annual BIO-IT World Conference and 
Expo, 12-14 Apr 2011, Boston, MA. 
  
Peck AR, Witkiewicz AK, Liu C, Klimowicz AC, Stringer GA, Pequignot E, Freydin B, 
Yang N, Tran TH, Rosenberg AL, Hooke JA, Kovatich AJ, Shriver CD, Rimm DL, 
Magliocco AM, Hyslop T, Rui H. Loss of nuclear localized Stat5a in breast cancer is 
associated with tumor progression and unfavorable clinical outcomes. J Clin Oncol. 2011 
Jun 20;29(18):2448-58. Epub 2011 May 16.  
 
Ellsworth RE, Field L, Shriver CD. Molecular signature discriminating triple negative 
breast tumors between African American and Caucasian women. AACR Conference, 18-
21 Sep 2011, Washington, DC.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

76 
 

Field LA, Deyarmin B, Ellsworth RE, Shriver CD. Identification of blood-based 
biomarkers for breast cancer detection. AACR Advances in Breast Cancer Research 
Meeting, 12-15 Oct 2011, San Francisco, CA. 
  
Zhou J, Brinckerhoff C, Lubert S, Yang K, Saini J, Hooke JA, Mural RJ, Shriver CD, 
Somiari S. Analysis of Matrix Metalloproteinase-1 Gene Polymorphisma and Expression 
in Benign and Malignant Breast Tumors. Cancer Invest. 2011 Nov;29(9):599-607. 
 
Luo C, Hu H, Kvecher L, Kovatich AJ, Hooke JA, Chen Y, Mural RJ, Shriver CD. A 
comparative study of the triple-negative and basal-like breast cancer subtypes. 1st Annual 
TCGA Scientific Symposium, 17-18 Nov 2011, National Harbor, MD.  
 
Bekhash A, Hooke JA, Chen Y, Kovatich AJ, Kvecher L, Mural RJ, Shriver CD, Hu H. 
Fibroadenomatoid changes have a higher occurrence rate in middle-aged benign breast 
disease patients with the trend retained in cancer patients. San Antonio Breast Center 
Symposium (SABCS), 6-10 Dec 2011, San Antonio, TX.  
 
Kovatich AJ, Kvecher L, Chen Y, Bekhash A, Hooke JA, Shriver CD, Mural RJ, Hu H. 
Subtype-specific co-occurrence of atypical hyperplasia and in situ carcinoma with 
invasive breast cancers. San Antonio Breast Center Symposium (SABCS), 6-10 Dec 
2011, San Antonio, TX.  
 
Bekhash A, Kovatich AJ, Chen Y, Hooke JA, Kvecher L, Mural RJ, Shriver CD, Hu H. 
Fibrocystic changes have different age-dependent patterns in benign, in situ, and invasive 
breast cancer patients. San Antonio Breast Center Symposium (SABCS), 6-10 Dec 2011, 
San Antonio, TX.  
 
Ellsworth RE, Valente AL, Kane JK, Shriver CD. The effect of breastfeeding on 
molecular characteristics of invasive breast cancer. San Antonio Breast Center 
Symposium (SABCS), 6-10 Dec 2011, San Antonio, TX.  
 
Ellsworth RE, Valente AL, Kane JL, Ellsworth DL, Shriver CD. Gene expression 
alterations in the lymph node microenvironment in response to successful metastatic 
colonization. San Antonio Breast Center Symposium (SABCS), 6-10 Dec 2011, San 
Antonio, TX.  
 
Ellsworth R, Croft D, Ellsworth D, Shriver C. Effect of obesity on gene expression in 
invasive breast tumors. San Antonio Breast Center Symposium (SABCS), 6-10 Dec 
2011, San Antonio, TX.  
 
EllsworthDL, Croft DT Jr, Field LA, Deyarmin B, Kane J, Ellsworth RE, Hooke JA, 
Shriver CD. Congruence between patterns of micro RNA expression and Histologic 
grading of invasive breast carcinomas. San Antonio Breast Center Symposium (SABCS), 
6-10 Dec 2011, San Antonio, TX.  
 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

77 
 

Zhou J, Brinckerhoff C, Lubert S, Yang K, Saini J, Hooke JA, Mural R, Shriver CD, 
Somiari SB. Matrix Metalloproteinase-1 2G Insertion Polymorphism is a Prognostic 
Marker for Predicting Breast Cancer Severity. Breast Cancer Research and Treatment, 
Cancer Investigation DOI: 10 3109073579072011 621915 
  
Field LA, Love B, Deyarmin B, Hooke JA, Shriver CD, Ellsworth RE. Identification of 
differentially expressed genes in breast tumors from African American compared to 
Caucasian women. Cancer Journal, 2012 Mar 1;118(5):1334-44. doi:10.1002/cncr.26405. 
Epub 2011 Jul 28. DOI: 10.1002/cncr.26405. 
 
Hu H. Long Term Collaboration between Windber Research Institute and IDBS Yields 
Major Impacts on Breast Cancer Care and Understanding. Press Release for Research on 
Data Management for Translational Research Published in The Journal of Biomedical 
Informatics, Dec 2011.  
 
Voeghtly LM, Campbell JL, Shriver CD, Ellsworth RE. Molecular alterations associated 
with early and late breast cancer mortality. Ann Surg Oncol Journal.  
 
Ellsworth RE, Valente AL, Shriver CD, Bittman B, Ellsworth DL. Impact of Lifestyle 
Factors on Quality of Life and Prognosis in Breast Cancer Survivors in the United States. 
Expert Reviews Pharmacoeconomics and Outcomes Research Journal – submitted for 
publication.  
 
Iida J, Lehman JR, Clancy R, Somiar S, Ellsworth RE, Mural RJ, Shriver CD. Role for β-
catenin/TCF signaling pathways in regulation of migration and growth of triple negative 
breast cancer cells. PLos ONE Journal, Public Library of Science – submitted for 
publication. 
 
2012 
Shriver CD. AACI Press Release. American Assoc of Cancer Institutes, related to 
USMCI position. Feb 2012  
 
Ellsworth RE, van Laar R, Deyarmin B, Shriver CD. Effect of ASCO/CAP guidelines for 
determining ER status on molecular subtype. SSO, 21-24 Mar 2012, Orlando, FL.  
 
Patney HL, Ellsworth RE, Shriver CD. Molecular drivers of breast tumor differentiation. 
SSO, 21-24 Mar 2012, Orlando, FL.  
 
Ellsworth RE, Campbell JL, Voeghtly L, Shriver CD. Molecular alterations associated 
with breast cancer mortalit. SSO, 21-24 Mar 2012, Orlando, FL.  
 
Ellsworth RE, Gallagher C, Deyarmin B, Hooke JA, Shriver CD. The Effect of HER2 
Expression on Luminal A Breast Tumors. SSO, 21-24 Mar 2012, Orlando, FL. 
  
Greer L, Rosman M, Mylander C, Wareham J, Campbell L, Kovatich A, Hooke J, Liang 
W, Buras R, Shriver CD, Tafra L. Does Breast Tumor Heterogeneity Necessitate Further 



W81XWH-05-2-0053  Principal Investigator: Craig D. Shriver, COL MC 

78 
 

Immunohistochemical Staining on Surgical Specimens? SSO, 21-24 Mar 2012, Orlando, 
FL.  
 
Ellsworth R. Effect of ASCO/CAP guidelines for determining ER status on molecular 
subtype. General Surgery News, May 2012. 
 
Greer LT, Rosman M, Mylander WC, Kovatich A, Hooke, J, Woodward J, Wareham J, 
Campbell JL, Liang Wen, Buras R, Shriver CD, Tafra L. Should Immunohistochemical 
Markers be Performed on the Surgical Specimens Rather than the Core Needle Biopsy in 
Breast Cancer Patients? ASBS, 2-6 May 2012, Phoenix, AZ.  
 
PNNL, Walter Reed & Windber. PNNL, Walter Reed & Windber to scour triple negative 
breast cancer for leads on diagnostics and drugs. PNNL to EurekAlert! and Newswise, 
June 2012.  
 
Hu, Hai. Challenges in data warehousing for translational research. 2012 IDBS 
Translational Medicine Symposium, Jun 2012, Boston, MA.  
 
Iida J, Dorchak J, Clancy R, Hu H, Mural R, Shriver C. Role for wnt/beta-catenin 
pathways for facilitating triple-negative breast cancer migration and growth. Gordon 
Research Conference, 7-13 Jul 2012, Andover, NH.  
 
The Cancer Genome Atlas Network. Comprehensive Molecular Portraits of Human 
Breast Tumors. Nature, 23 Sep 2012;490(7418):61-70. doi:10.1038/nature11412. Epub 
2012 23 Sep.  
 
Iida J, Dorchak J, Lehman JR, Clancy R, Luo C, Chen Y, Somiari S, Ellsworth RE, Hu 
H, Mural R, Shriver CD. FH535 inhibited migration and growth of breast cancer cells. 
PLOS ONE, Sept 2012; 7(9) e44418. 
  
Hu H. A biomedical informatics infrastructure to support translational research. Invited to 
speak at NCI Center for Biomedical Informatics and Information Technology Speaker 
Series, 5 Sep 2012.  
 
Zhang Y, Sun W, Gutchell EM, Kvecher L, Kohr J, Bekhash A, Shriver CD, Liebman 
MN, Mural RJ, Hu H. QAIT: A Quality Assurance Issue Tracking Tool to Facilitate the 
Improvement of Clinical Data Quality. Comput Methods Programs Biomed. 2012 Sep 14. 
pii: S0169-2607(12)00192-7. doi: 10.1016/j.cmpb.2012.08.010. [Epub ahead of print]  
 
Ellsworth RE, Shriver CD. Demographic differences in African American compared to 
Caucasian women with luminal A breast cancer. AACR Science of Cancer Health 
Disparities, 27-30 Oct 2012, San Diego, CA.  
 
Mural R. Prestigious Journal to Publish Collaborative Breast Cancer Research. Article for 
HJF SCOOP Oct 2012 
 























































































1 
 

MCHL-SG        DATE:  3 May 2012 
 [Amendments: 6 Nov 01; 10 Jul 02; 25 Jun 03; 19 Feb 04; 30 Jul 04; 21 Mar 05; 6 Jun 05; 24 Aug 05; 15 May 06; 
21 Mar 07; 20 Oct 2010]   
MEMORANDUM FOR CHIEF, DEPARTMENT OF RESEARCH PROGRAMS,  
WALTER REED NATIONAL MILITARY MEDICAL CENTER 
 
SUBJECT:  Application and Request for Approval of Clinical Investigation Study Proposal 
 
1.  PROTOCOL TITLE: Creation of a Blood Library for the Analysis of Blood for 
Molecular Changes Associated with Breast Disease and Breast Cancer Development 
 
  
2.  PRINCIPAL INVESTIGATOR: COL Craig D. Shriver, MC, USA 
      Chief, General Surgery Service 
       Program Director, NCC General  

Surgery  
PI, Clinical Breast Care Project 
Professor of Surgery, USUHS 
Interim Diretor, Cancer Center, WRNMMC/JTF 

       
       
       
      Phone: 301-400-2889 
      Email: craig.shriver@med.navy.mil 
      Research Course Training Date: Sep 2010 
 
CO-PRINCIPAL INVESTIGATOR:  CAPT Ralph C. Jones, MC 
      General Surgeon 
      Chair of Cancer Committee 
      Phone: 301-295-6335 
      Email: ralph.jones@med.navy.mil 
      Research Course Training Date: Jan 2010 
3.  ASSOCIATE INVESTIGATORS: 
   Jeffrey A. Hooke, MD 
   Head of Pathology, CBCP  
   Phone 301-400-1483 
   Email: jeffrey.hooke@med.navy.mil 
   Research Course Training Date: Mar 2010 
 
    
 

CAPT David M. Larson, MC 
   Laboratory Director 
   Phone: 301-319-4350 
   Email: david.larson@med.navy.mil 
   Research Course Training Date: Mar 2010 
   Claudia E. Galbo, MD 

mailto:craig.shriver@med.navy.mil�
mailto:ralph.jones@med.navy.mil�
mailto:jeffrey.hooke@med.navy.mil�
mailto:david.larson@med.navy.mil�
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   Head, Clinical Mammography Services 
   Women’s Imaging Center 
   Phone: 301-319-8548 
   Email: claudia.galbo@med.navy.mil 
   Research Course Training Date: Jan 2010 
 
4. COLLABORATING PERSONNEL: 
 
    Richard J. Mural, Ph.D. 
   Chief Scientific Officer 
   Clinical Breast Care Project 
   Windber Research Institute (WRI) 
   620 Seventh Street 

Windber, PA 15963-1300 
Phone: 814-361-6950 

   Email: r.mural@wriwindber.org 
   Research Course Training Date: Dec 2010  
 
   Stella Somiari, PhD 
   Senior Director Tissue Bank 
   Windber Research Institute 

620 Seventh Street 
Windber, PA 15963-1300 
Phone: 814-467-9844 

   Email: s.somiari@wriwindber.org 
   Research Course Training Date: Mar 2011  
 
Responsibility of collaborating personnel: Carrying out successful receipt of anonymized donor 
specimens transferred to the off-site functional genomics, proteomics and tissue and blood 
repository facility, and to manage and oversee the scientific experiments and handling of results 
of all studies involving the said specimens at said facility. 
 
   Diana Craig, MD 
   Breast Surgeon, Windber Medical Center 
   600 Somerset Avenue 
   Windber, PA 15963 
   Phone 814-467-0044 
   Email: dcraig@windbercare.org 
   Research Course Training Date: Jun 2009 
 
Responsibility: Acting as on-site PI at the collaborating center in Windber, PA, for the Tissue 
and Blood repository and high-throughput research initiatives as described in this protocol. 
 
5.  MEDICAL MONITOR: Minimal risk study, medical monitor not required. 
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6.  OBJECTIVES: Although there have been remarkable improvements in breast cancer 
diagnosis and management, most of the complex molecular mechanisms associated with the 
onset, progression and/or severity of breast cancer are still not well understood.  The Clinical 
Breast Care Project (CBCP) is a congressionally mandated and funded military-civilian 
collaboration between Windber Medical Center (WRI) Windber, PA, Walter Reed National 
Military Medical Center (WRNMMC) Bethesda, MD, and the Telemedicine and Advanced 
Technology Research Center (TATRC) Fort Detrick, MD.  As part of the CBCP we propose to 
carry out molecular, biochemical and histologic analysis of breast tissue and/or blood to provide 
more insights on the molecular mechanisms that may be relevant in breast cancer development 
and breast diseases.  To achieve this aim, a large supply and a wide variety of good quality tissue 
sample and blood specimens are needed.  Unfortunately, good quality donor breast tissue 
samples and blood specimens are scarce and, when available, are often not backed by a 
comprehensive medical history and/or not a good representation of the target population or study 
area.  The non-availability of a steady and consistent supply of good quality tissue samples and 
blood specimens limits the systematic analysis of tissues and negatively impacts the generation 
of biologically useful information at the laboratories and by extension clinical practice.  The 
objectives of this protocol are therefore: 
 

1. Acquisition and banking of blood and serum from informed and consenting donors. 
2. To characterize gene and protein expression profiles and single nucleotide 

polymorphisms associated with breast disease and breast cancer development. 
3. Identify factors within patient serum and/or blood-derived cellular components that 

correlate with patient risk factors or clinical status as defined in the corresponding 
clinical patient database. 
 

7. MEDICAL APPLICATION: One of the major challenges facing researchers and clinicians 
today is to understand the mechanisms associated with the evolution of benign breast disease 
and/or transition of breast disorders to breast cancer.  The creation of a comprehensive 
tissue/blood bank is essential to the application of modern molecular and genetic analysis of 
breast diseases.  Amongst other goals, this entire (overall CBCP) project will: 
 
 A. Establish a repository of high quality breast tissue and related (lymph nodal, blood) 
specimens for research on breast cancer and associated breast diseases, and 
 Permit the establishment of a single relational database with accurate and comprehensive 
biologically and clinically relevant information on breast diseases.   
 
Since the standard of care for treating breast diseases and breast cancer is based on a 
multidisciplinary model that integrates prevention, screening, diagnosis, treatment and 
management, this CBCP project will provide the necessary framework for such an integrated 
approach, which will positively impact the future management of breast cancer. 
 
This proposed study will identify differences in gene markers and protein expression patterns 
observed amongst a variety of patients attending the CBCP breast clinic at WRNMMC, 
andWMC,.  The patients will be grouped either as (1) high-risk for breast cancer development; 
(2) those diagnosed with breast cancer; or (3) other breast diseases (e.g. benign, or non/pre-
invasive).  Information obtained from the blood analysis will be linked with other clinical data to 
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establish possible relationships between gene expression patterns and specific genetic alteration 
with disease onset and progression.  The medical implication of this study is the identification of 
molecular markers that may enable early breast cancer detection, monitoring and 
prognosis/prediction through a less subjective and less intrusive procedure. 
 
8. BACKGROUND AND SIGNIFICANCE:  Breast cancer is one of the most common cancers 
among women.  Like many other cancers, it is complex and involves multiple biological 
changes, which could be somatic or heritable.  These changes characterize the transition of a cell 
from normal to neoplastic and its final progression into an invasive cancer1,2.  Broad 
generalizations can be made about risk, natural history and clinical pattern, but it is not at present 
possible to accurately predict the future of an individual classified as being “at high-risk” for the 
development of breast cancer.  This label of “high-risk” is applied generally to women who, 
upon undergoing screening via the computerized Gail Model (which is a validated NCI tool 
using a series of patient questions / answers resulting in an individualized computerized risk 
assessment), have any risk outcome that results in a >1.67% risk of breast cancer development 
over the next 5 years.  Current diagnostic procedures are invasive involving biopsies with a high 
rate of negative results.  To make significant future improvements on early breast cancer 
diagnosis and management, a more effective and minimally invasive method will be required 
that will be sensitive, predictive and allow accurate diagnosis at the earliest stage of disease 
onset.  Neoplastic cells can be detected in bodily fluids that drain or bathe affected organs3.  The 
use of peripheral blood as a sample source for clinical research purposes is very attractive since it 
requires a less invasive procedure for sample collection (i.e. a simple blood stick).  Clearly the 
use of circulating soluble markers that can be easily quantified through sensitive procedures such 
as the polymerase chain reaction (PCR) would be considerably more accurate than subjective 
approaches such as immunohistochemical staining which also require more invasive procedures 
for sample (tissue) collection.  The spectrum of genetic and physiological events associated with 
primary tumors can be potential targets for molecular detection in the blood of patients and 
circulating soluble molecules in blood have been used as biological markers in cancer providing 
diagnostic and prognostic value4,5.  High levels of circulating DNA have been observed in 
patients with metastatic disease and even patients with early stage cancer may harbor these free 
circulating DNA3. 
 
In order to diagnose breast cancer at the earliest possible stage and provide appropriate therapy 
after such detection, we need to understand the global profile of the genes and proteins in the 
blood.  So far approximately 68 genes have been associated with breast cancer.  They fall into 
several groups including DNA repair, cell cycle regulation, tumor suppression, internal/external 
signaling and transcription/growth factor regulation.  However their exact expression pattern, 
which may impact upon disease onset and progression, are not yet fully understood.  The 
techniques of Microarray Analysis and Single nucleotide polymorphism (SNPs) screening are 
high throughout gene expression analysis strategies that have been used successfully to 
characterize gene expression in many medical conditions.  Microarray analysis allows the 
identification of gene expression differences through the simultaneous monitoring of thousands 
of genes in parallel using complementary DNA (cDNA) which are preloaded onto a small (size 
of a dime) chip.  On the other hand, using the SNPs technique, single base variations in DNA can 
be identified.  These new high-throughput technologies provide the tools for the identification of 
potential markers for disease detection and monitoring, and insights can be gained into individual 
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differences observed in relation to disease susceptibility, onset of disease and/or response to 
therapy. 
 
Significant improvement in breast cancer mortality rates will be achieved when we can either 
prevent the disease, or correctly diagnose it at an early stage and provide treatment that will halt 
metastasis.  Until we find a means of preventing cancer, we can reduce mortality rates through 
early and accurate diagnosis followed by proper management.  Developing a 
diagnosis/prognostic strategy that will be sensitive and which will require only samples collected 
through a minimally invasive procedure such as a blood stick, would significantly impact breast 
cancer management. 
 
The current standard of care for treating breast diseases and breast cancer is based on a 
multidisciplinary model that integrates prevention, screening, diagnosis, treatment, and continuing 
care.  The CBCP is modeled after this multidisciplinary approach.  However, the CBCP is unique 
in its field. It incorporates advances in breast cancer risk reduction, informatics, tissue banking, 
and research.  The present protocol represents one aspect of this integrated approach.  It will 
interdigitate and synergize with the clinical, informatics, and research components of the CBCP, 
to achieve the overall objective of improving breast care and reducing the morbidity and mortality 
associated with breast disease. 

In 2002, a panel of microsatellite markers was developed to assess allelic imbalance (AI) at the 
26 most commonly altered regions in breast cancer.  This panel was used to investigate how 
tumors develop and progress.  For example, this panel was applied to 42 columnar cell lesions 
(CCL) and 31 atypical ductal hyperplasias (ADH), both non-neoplastic diseases of the breast.  Of 
note, we assessed genetic changes only in pure CCL and ADH without concomitant DCIS or 
invasive breast cancer (IBC).  This approach was quite different than the then current body of 
literature that had evaluated synchronous non-neoplastic lesions and, based on shared genetic 
changes between the neoplastic and non-neoplastic diseases, suggested that CCL and ADH were 
non-obligatory precursors to DCIS/IBC.  Our study was one of the first to look at pure CCL and 
ADH, and unlike the other studies, we found very few genetic changes, suggesting that these 
lesions are genetically naïve and that earlier models of progression based on synchronous lesions 
may not accurately reflect tumor progression6.   

In contrast, the 100 pure DCIS lesions we assayed shared many of the same alterations found in 
IBC, suggesting that DCIS lesions are genetically advanced7.  We also found that low-grade 
DCIS and IBC are genetically distinct from high-grade DCIS and IBC, based largely on high 
rates of loss of chromosome 16q in low-grade disease and high rates of alterations at 9p21, 
11q23, 13q14, 17p13.1 and 17p128, 9.  These data suggest that high-grade disease does not 
progress from low-grade disease but rather that low- and high-grade disease are distinct diseases.  

CBCP has been investigating molecular changes in the tumor microenvironment.  Tumor 
epithelial and corresponding adjacent stroma <850 m from the tumor were laser microdissected 
from 30 formalin-fixed, paraffin-embedded tumor specimens and evaluated using the allelic 
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imbalance panel. Discordant patterns of LOH/AI between epithelial and stromal components 
were detected such that hierarchical clustering samples from the same patient rarely clustered 
together10.  In a second study evaluating LOH/AI data generated from archival breast quadrants 
from 21 patients who underwent mastectomy, levels of LOH/AI were significantly higher 
(P<0.05) in the tumor-adjacent (15.4%) compared to distant (3.7%) tissues, suggesting that 
chromosomal alterations in stroma close to the tumor may promote tumorigenesis11.  These data 
lead to the invitation to write review papers for Lancet Oncology and Expert Reviews in 
Molecular Diagnosis12, 13. 

We have also had an interest in health care disparities between Caucasian (CW) and African 
American women (AAW) with breast cancer.  Enrollment of patients within the DOD health-
care system affords us the opportunity to evaluate clinical, epidemiological and molecular 
differences in patients treated within an equal-access health-care system, thus minimizing the 
impact of disparate access to quality-health care seen in the general population.  Recruitment of 
African Americans into the Clinical Breast Care Project (CBCP) has been effective: in 2007, 
25% of the patients enrolled were self-described AAW14.  No differences in education levels, 
breast health practices (e.g., self-breast exam, routine screening mammograms) or reproductive 
histories were seen between AAW and CW with invasive breast cancer, however, AAW were 
more likely to use oral contraceptives, less likely to use HRT or to breastfeed and were more 
likely to be obese and have extremely high fat-intake.  Breast tumors from AAW were also more 
likely to be diagnosed at a younger age, and are larger, more frequently ER negative and/or triple 
negative, and of higher grade.  Evaluation of gene expression patterns between AAW and CW 
matched by age, grade and ER status revealed differentially expression of 23 genes, suggesting 
that tumors from AAW and CW are molecularly different and these differences may contribute 
to the less favorable outcome in AAW15. 

We have also performed a number of studies to determine the molecular mechanisms of 
metastasis.  Using our AI panel, we evaluated patterns of chromosomal changes in primary 
breast tumors and matched metastatic lymph node tumors and found disparate patterns of 
alterations between the two tumor types, suggesting that metastatic cells diverge early in 
tumorigenesis16.  A follow-up study evaluated genetic changes between primary tumors (n=26) 
and multiple lymph node tumors (n=146) to determine how metastasis spreads.  Divergent 
patterns of chromosomal alterations were seen between lymph nodes and the primary tumor, but 
also between metastatic lymph node tumors from the same patients.  This genetic heterogeneity 
may impact response to adjuvant therapy, recurrence, and survival, and thus may be important to 
improving clinical management of breast cancer patients17.  Gene expression analysis was also 
performed on primary breast tumors and matched metastatic lymph node tumors to improve our 
understanding of the metastatic process.  Fifty-one genes were differentially expression (P< 
1x10-5, >2-fold differences).  Genes expressed at higher levels in  the primary tumors were 
involved in degradation of the extracellular matrix, enabling cells with metastatic potential to 
disseminate, while genes expressed at higher levels in metastases were involved in transcription, 



7 
 

signal transduction and immune response, providing cells with proliferation and survival 
advantages.  These data improve our understanding of the biological processes involved in 
successful metastasis and provide new targets to arrest tumor cell dissemination and metastatic 
colonization13.  Evaluation of primary tumors from patients with metastases and those without 
has also been performed; however, in this study we were unable to identify a molecular signature 
that could effectively classify the two tumor types18.  The inability to derive molecular profiles of 
metastasis in primary tumors may reflect tumor heterogeneity, paucity of cells within the primary 
tumor with metastatic potential, influence of the microenvironment, or inherited host 
susceptibility to metastasis19. 

Biomedical Informatics (BMIX) has been focused on: 1) development and implementation of an 
infrastructure system that supports the acquisition, storage, and maintenance of the clinical and 
molecular data generated in the study, and 2) application of existing algorithms and methods, and 
development of new ones as needed, for biomedical informatics research as well as for 
supporting other scientific research in the study.  Our work has resulted in an advanced and 
recognized infrastructure system that supports translational research20, 21, a number of peer-
reviewed publications and conference presentations, and competitive extramural funding. The 
following is a high-level summary of the activities and achievements in BMIX.  

Quality Control (QC) and Quality Assurance (QA).  To obtain high-quality data we have 
developed a set of QA programs, and many of the QC/QA procedures have been embedded into 
our SOPs.  For example, the clinical QA program consists of: 1) a visual inspection of missing 
values and obvious inconsistencies, 2) double data-entry to reduce data entry errors, 3) a 
computer program named QAMetrics that deploys established QA rules to check for data 
integrity across the whole questionnaire, and 4) a web-based QA Issue Tracking system to enable 
efficient communications between WRI and the clinical sites for resolving QA problems of the 
clinical data22-25.  In addition, we have developed a microarray QA program to identify outlier 
arrays from a population of similar arrays26, 27.  Additional QA programs have been developed or 
are in development to ensure the quality of the data generated at WRI. 

The Laboratory Information Management System (LIMS).  A LIMS is needed to track and 
manage the sheer volume of data involved in translational research.  For genomic and proteomic 
experimental data tracking, we have deployed the Synapseus system from GenoLogics deployed 
in 2008.  Our clinical and tissue banking activities are tracked by the Clinical Laboratory 
Workflow System that we co-developed with Cimarron Software that was deployed in 200428.  
To support the evolving needs of breast cancer studies, we are now in the process of developing 
a replacement system of the CLWS using up-to-date IT technologies. 

The Data Warehouse for Translational Research (DW4TR).  We have developed the DW4TR to 
integrate internally collected and generated clinicopathological data and molecular data from all 
the platforms.  The development is done with our IT development partner,  InforSense Ltd 
(currently part of IDBS).  We have developed an innovative patient-centric, modularly-structured 
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data model for clinicopathologic data, which contains disease-independent and disease-specific 
submodules to enable easy expansion to support the study of new diseases.  A specimen-centric 
data model has been developed for molecular data.  We have also developed a temporal data 
model to resolve the problem of the temporal information alignment between the data and 
specimens that were collected at multiple points of the time. The DW4TR has two major 
intuitive interfaces, one is the Aggregated Biomedical-information Browser and the other is the 
Individual Subject Information Viewer.  The DW4TR has successfully supported the Clinical 
Breast Care Project with a total of 799 data elements, and has been expanded to support 
additional translational research programs29-32.  

Other Applications: We have developed a Biomedical Informatics Portal, using the InforSense 
analytical workflow platform, to host additional applications deployed or developed by us to 
facilitate integrative biomedical research.  For example, we have developed a specimen selection 
tool for scientists to use to select specimens in our tissue bank using the temporal and other 
information in the DW4TR33.  The user can specify the inclusion/exclusion criteria.   We have 
also developed a Data Correction Utility to enable correction of data errors in the DW4TR. 

Research:  Our research focuses on clinicopathologic risk factors of breast cancers, biomarker 
identification, and mechanistic understanding of primary and metastatic breast cancer, and we do 
so mostly by applying existing data mining methods34, 35.  We also have developed new 
algorithms and visualization tools for clinicopathologic risk factor analysis, and reported 
interesting new breast disease co-occurrence patterns among other findings36-42.  We found 
ethnicity-specific benign breast disease co-occurrence with breast cancer43, 44, reported different 
characteristics of invasive breast cancer between Caucasian and African American women45, and 
identified subtype-specific clinicopathologic properties of breast cancers46, 47.  We worked 
closely with laboratory scientists in identifying biomarkers of breast cancer and breast cancer 
metastasis, and used bioinformatics tools to seek mechanistic understanding of breast cancer 
development and metastasis48-50, and we collaborated with external scientists as well in study 
human diseases51, 52.  In performing a peripheral blood gene expression analysis, we have 
identified differential enrichment of signaling pathways between breast cancer patients and 
normal subjects53.  In another project using breast cancer tissues we have identified significant 
difference between lymph node positive and lymph node negative cases in a carefully stratified 
population.  We also performed a transcription factor-centric computational analysis of genes 
differentially expressed in healthy breast tissues from African American and Caucasian 
women54.  We used the semantic similarity measures to characterize human metabolic and 
regulatory pathways which will help us to understand human disease development mechanisms55, 

56. 

9.  PLAN 
 
A. Subjects: All participants will be patients attending the CBCP Breast Centers at WRNMMC, 
andWMC who consent to join in the study.  They will include: 
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i) patients seen in the Risk Reduction clinics;  
ii) patients diagnosed with breast cancer;  
iii) patients diagnosed with any other type of breast disorder.   

 
The far majority of patients will be female, however, 1% of all breast cancers occur in males and 
these male patients with breast cancer (ii above) would be eligible as well.   
 
B. Inclusion and exclusion criteria:  
 
      Inclusion criteria: 
 

1) adult over the age of 18 years;  
2) mentally competent and willing to provide informed consent;  
3) military beneficiaries; 
4) presenting to the Breast Center or the Women’s Imaging Center of the WRNMMC with 

evidence of possible breast disease;  
5) high risk beneficiaries 

 
Exclusion criteria: 
 
1) known history of Human Immunodeficiency Virus (HIV), or any type of hepatitis (e.g.  
HCV, HBV);  
2) prion-mediated disease;  
3) drug resistant tuberculosis or other infectious disease presenting a significant risk to  
personnel handling tissue or blood-derived products;   
4) with pre-existing coagulopathies; 
5) all other conditions, for whom invasive biopsy or surgery is medically contraindicated,  
shall be excluded 
 
During their clinic visit patients will be offered the opportunity to participate in our studies.  
If they choose to participate, before signing an informed consent, they will have the study 
explained to them by a CBCP research team member (e.g. purpose of study, where samples 
will be stored, the GINA law, how to withdraw from the study) and provided time to discuss 
any concerns and/or ask questions regarding the study and their participation.  They will be 
offered the opportunity to consent for future research to be performed on their samples.  A 
copy of the ICD/HIPAA will be provided to the subject prior to departing. 
 

C. Study Design: This will be a prospective study aimed at characterizing the gene and protein 
expression in blood.  A blood sample will be collected from all participants at enrollment and 
later as follows for the different categories:  
 
1) patients attending the risk reduction clinic will have blood collected every 6 months for five 
years  
2) patients diagnosed with breast cancer will have blood collected every 3 months for 2 years 
then every 6 months for years 3-5 and thereafter yearly  
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3) patients diagnosed with all other breast disorders or presenting for regular breast screening 
(i.e. the “control” group) will have blood drawn at any clinically-directed subsequent follow-up 
visits (as recommended by their physician).   
 
All of the follow-up visits after the initial visit are standard, clinically recommended follow-up 
times that are routinely recommended in these patient diagnostic categories.  In other words, no 
patient will need to come in at future times merely for protocol-required blood drawing.  They 
will be coming to the breast center only for physician directed and clinically indicated visits 
based on their clinical diagnosis.  Then at those times, we will take the opportunity to obtain the 
blood samples for protocol patients.  Additionally, at the time of the initial visit, patients will fill 
out a simple questionnaire, and some general diagnostic information will be obtained, assisted by 
one of the breast clinic nurses.  The questionnaire is attached to this protocol as Appendix . 

 
Specimen repository storage – All specimens will be held in CBCP freezers for an indefinite 
period of time into the future.  Exceptions to this will occur when specimens are exhausted 
(consumed) due to their use in the approved research within CBCP labs and elsewhere, or when 
previously consented patients withdraw their consent and use of their specimens, at which time 
that patient’s specimens will be withdrawn from the repository and destroyed.  The CBCP PI is 
responsible for maintaining the integrity of the Tissue Bank, Serum/Blood Bank Repository, and 
all databases.  In the event that the named PI leaves WRNMMC, another WRNMMC 
investigator will be named through in-place processes), and that new CBCP PI will take full 
responsibility for the banked samples and data.  If under any circumstance a new CBCP PI is not 
named, then the WRNMMC Institutional Review Board (IRB) will be notified, and the IRB will 
determine the disposition of this tissue and blood library. 
 
D. Methodology: 

 
 

1. Blood collection and processing:  Patients will h have up to 20 cc of venous blood collected 
by a phlebotomist or nurse.  Before blood is drawn, a nurse will explain the study, consent the 
patient and also assist the patient in completing a questionnaire, along with a caffeine, fat intake, 
and stress level questionnaires.  All consenting patients will be assigned a unique 9-digit 
identifier (CBCP number) and all associated tissue, serum, and/or blood samples to be archived 
will be assigned an 8-digit barcode.  Both the CBCP numbers and the corresponding sample 
barcodes will be registered into the clinical database.  The clinical database which describes the 
characteristics of the blood donors will be maintained.  Linkage between the patient and research 
samples will be kept in a password protected-limited access database and in individual patient 
records held in gang-locked cabinets.  
 
 A portion of the blood will be placed in PAX-gene blood tubes (Quigen, Inc), which stabilizes 
the RNA for up to seven days.  Plasma and serum will be processed within 2 hours by spinning 
blood down and aliqoting into separate tubes, after which they will be stored at -86 degrees in the 
CBCP freezer.  The CBCP specimens will be transferred to the CBCP Genomics / Proteomics 
Center at the Windber Research Institute on a weekly scheduled basis, where the following 
procedures will be carried out: 
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a. RNA, DNA and Protein from blood isolation from blood: RNA will be purified from blood 
collected by PAXgene RNA tubes using the RNA Test Kit (PAXgene™, Quiagen Inc., CA).  
RNA will then be employed for other downstream analysis after determining concentration with 
a DNA/RNA calculator.  DNA will be isolated from blood using the QIAamp DNA blood kit.  
This involves lysing the blood in appropriate buffer and loading this on a spin column.  DNA 
gets bound to the silica gel-based membrane and pure DNA eluted in water or low-salt buffer.  
Protein will be isolated from plasma or serum samples using an extraction buffer (50mM Tris 
HCL, pH 7.5 and 0.1% Nonidet P-40) as described below.  Approximately two volumes of 
buffer per volume of the sample are centrifuged at 14,000rpm/15minutes at room temperature.  
The supernatant is transferred to a fresh tube and about twice its volume of isopropanol added.  
The mixture is allowed to stand at room temperature for 15-20 minutes before centrifugation as 
described above.  The supernatant is discarded and precipitate reconstituted in the Tris buffer.  
Total protein concentration will be determined by the Bradford protein assay procedure. 
 
b. Primary uses of the blood and serum specimens. 
The known primary uses under this protocol for the acquired serum and blood fall into seven 
major subsections (and the laboratory workflows for each are included in diagrammatic form in 
the Appendix to this protocol).  The five major subsections are: 

 
i. Serum/Blood repository Banking – this includes sample definition and receiving, flash 
freezing/labeling/storage, OCT embedding (placing the blood cells in a special preservative that 
protects the RNA/DNA during prolonged freezing)/labeling (putting identifier codes on each 
tissue sample for subsequent tracking)/storage, and Inventory/tracking.  The inventory and 
tracking of all samples will be done electronically with barcodes and sample tracking software – 
initially the software will be Freezerworks™ to be followed by our own developed software 
module by Cimmaron Inc. that will be integrated with our laboratory analysis software 
GenoMax™. 
ii.. Gene Expression Profiling – RNA will be extracted from tissues using various kits 
appropriate to the storage conditions of the tissues (flash frozen, OCT, FFPE, etc).  RNA will be 
used for Northern Analysis, RT-PCR, and mRNA expression analysis using Affymetrix arrays 
and in future RNA Seq analysis. 
iii. Sequencing –Capillary electrophoresis, and Sequence Analysis is performed on plasmids, 
usually to confirm the structure of various constructions or by direct sequencing of genomic 
DNA 
iv. Genotyping – Blood will undergo DNA quantification followed by PCR set-up, thermal 
cycling, SNP (single nucleotide polymorphism) reaction clean-up, capillary electrophoresis 
set-up, genotype calling, and genotype QC. Genotyping is also performed using Affymetrix 
arrays. 
 
v. Protein Expression Profiling – After sample clean-up, serums/blood/tissues will undergo 1D- 
and 2D-Electrophoresis, Gel staining, Image acquisition and processing and analysis, isolation of 
proteins form the gel (“Spot picking”), enzymatic digestion of the selected proteins (“Spot 
digestion”), Mass spectral analysis, Spectrum processing, and protein identification 
       
At the end of each of the above seven laboratory workflows, the data will be QA’d, analyzed 
using powerful genomics/proteomics software tools, and placed into the CBCP database / data 
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warehouse.  QA of the data involves using software tools that interrogate the fields of the data 
that come out of the workflow stations, to ensure the data has consistency and is within expected 
or known ranges; any data found to be outside of expected ranges is not necessarily flawed, but 
is them identified for closer analysis by researchers. 
 
Data will be stored in the CBCP server(s) and/or data warehouse (being developed with NCR 
Inc.), on CBCP sites at WRNMMC or WRI, and eventually at the CBCP Data Warehouse in Fort 
Detrick, MD (as part of our MANVT initiative, funded separately).  The MANVT initiative is a 
Medical Are Network Virtual Technologies program.  Its ultimate goal is to allow for the near-
real time interaction between all of the CBCP sites (WRNMMCWindber clinical and WRI) with 
regards to movement of high volumes of research data across a virtual fiberoptic network linking 
the sites, as well as allow for creation of a data warehouse (situated at least in part at Fort 
Detrick, MD or to have a significant redundancy backup there). 
2. Data collection: All individuals signed up for the study will be categorized into groups and 
further clinical classification and staging of patients with tumors will be based on the tumor-
nodes-metastasis (TNM) classification and the Union Internationale Contre Cancer (UICC) 
staging system for breast cancer incorporating the TNM classification.  Blood sample will be 
obtained from all participants at sign-up and at all other recommended visits as indicated in 
section “c”.  There will be no patient identifiers sent to the laboratory with the blood samples but 
all participants will be coded for easy tracking of results and other clinical data.  All results will 
be saved on the CBCP database. 
 
At the time of the initial visit, patients will fill out a questionnaire, a caffeine, fat intake, and  
stress level.  Some general diagnostic information will be obtained, assisted by breast clinic 
nurses.  The questionnaire is attached to this protocol . 
 
Patients will have an update to their basic information collected annually as follow-up visits 
permit. 
 
3. Sample size/Data Analysis: Sample size will grow according to the frequency of patients 
attending the breast care center.   Primary analysis will be comparison of gene expression 
patterns, protein expression profiles, and single base variations in DNA across the different 
patient categories.  Laboratory analysis data will be correlated with clinical data on the 
individual patients to determine relationship of gene expression patterns and variation within 
DNA sequences with disease onset and progression.  Specific secondary testing and analysis of 
samples will be submitted as a separate protocol. 
Other institutions are intended to join in this protocol.  These other sites will be both military and 
civilian.  As with multi-center protocols, a Principal Investigator will be responsible at each 
separate institution for overseeing the protocol, conforming the protocol and consent form to 
their own institutional IRB requirements, and for achieving their own institution’s IRB approval 
prior to proceeding. 
 
4. Addendum: The oversight of the CBCP, by charter, consists of the following two groups: 
 
1. Steering Committee – this committee provides internal review and oversight, meets quarterly 
on average and consists of members from WRNMMC, Windber Research Institute, and the 
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Henry M. Jackson Foundation.  The Steering Committee is chartered with CBCP budgetary 
oversight, review, and approval. 
 
2. Scientific Advisory Board – provides external peer review and scientific direction. Comprised 
of seven noted leaders in their respective fields of Biomedical Informatics, Pathology, Cancer 
Research, Breast Cancer Pathology, Tissue Banking, Breast Nursing/Education, and Breast 
Center Management.  Board serves to provide scientific oversight of protocols, research studies 
and future vision of project.  SAB meets three times annually. 
 
The Steering Committee first met in February 2000, and has continued to meet and provide 
Project oversight and direction continuously.  The SAB was formed and,  helps determine the 
future direction of research.  
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11. FACILITIES TO BE USED: The facilities to be used in this research study include the 
following: 
 
1. Walter Reed National MilitaryMedical Center: 

 
a. The CBCP bldg 19, 3rd floor, which contains an Ambulatory Surgery Suite with a breast 
biopsy procedure room / recovery area; a fully-functional pathology laboratory, the tissue bank 
area with freezers, the separate patient blood-drawing room, and the clinical and counseling 
areas.   
b. The Operating Rooms on the 3rd floor in bldg 9 where cancer-directed surgeries take place. 
c. The Women’s Imaging Center bldg 19, 3rd floor, where non-surgical breast biopsies will take 
place. 
 
2. Windber Research Institute / Windber Medical Center:  
The WRI Functional Genomics and Proteomics Facility and Tissue Banks, located in Windber, 
PA.  The facility is a 6000 sq ft highly integrated laboratory that is adequately equipped for 
tissue processing and archiving, functional genomics, proteomics, high-throughput gene and 
protein expression profiling, microarray construction, DNA sequencing, single nucleotide 
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polymorphiam analysis, micro satellite analysis, mass spectral analysis, laser capture 
microdisection, bioimaging and microscopy.  The CBCP tissue / blood/serum bank storage 
capability on-site at WRI is in isothermic liquid nitrogen freezers with a storage capacity of up to 
80,000 specimens 
 
12. TIME REQUIRED TO COMPLETE:  
 
      Anticipated start – November 2011 
      Expected completion – Indefinite 
 
13. FUNDING IMPLICATIONS: 
 
      Funding or other resources will be from outside sources: Yes __X___ No _____ 
 

This grant is administratively managed by Lee Bronfman of the Henry M. Jackson 
Foundation, 301-295-3890.  No funds will be transferred into WRNMMC.  All aspects of the 
funding of this protocol, to include personnel and disposable supplies, will come from the 
above grant. 

 
Budget request from DCI: 
       FY 2001 FY 2002 TOTAL 
 
 
Equipment:          None 
 
Other -           None 
 
Travel:          None 
 
Reprints:    
 
     TOTAL $ _______ $ _______ $ NONE 
 
 
14. NUMBER OF PATIENTS/CHARTS/SPECIMENS TO BE STUDIES: We have an 
expected (estimated) number of patients per year that will be enrolled at WRNMMC in the tissue 
protocol.  We estimate that the number of patients newly diagnosed with breast cancer and 
treated at WRNMMC will average 2-300 per annum.  of a breast biopsy for any reason at our 
institution may average 1100 per annum.   
 
The total number to be studied therefore will be about 1500 per year for five years, up to 7500 
total patients. 
 
15. TYPE OF SUBJECT POPULATION TO BGE STUDIED: Military health care 
beneficiaries over the age of 18 years presenting with the diagnosis of breast-specific complaint 
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or diagnosis, breast cancer, or any radiologic or clinical breast lesion requiring assessment, 
follow-up, biopsy or tissue diagnosis. 
 
16. ENVIRONMENTAL IMPACT STATEMENT: for Questions contact: 
Laura Broussard, NNMC Environmental Program Office at 301-295-6436. 
 
a. Does any part of this protocol generate hazardous chemical waste as defined by Title 40 of the 
Code of Federal Regulation  YES  (   ) NO  (X)  ?  If yes, at what stages and how much? 
 
b. Have you considered any alternative procedures  YES  (   )     NO  (   )   N/A  (X)  ?   If yes, 
why were they rejected? 
 
17.  

INVESTIGATOR AGREEMENT  

By submitting this protocol and providing an electronic signature in IRBNet, or an ink signature 
below, I agree to the following statements: 

General Assurance:  I agree to conduct the study as outlined herein.  I certify that all procedures 
involving human subjects have been described in full.   

Starting the Study:  I understand that I cannot begin the study until I have received an approval 
letter documenting approval by the WRNMMC IRB. 

Consent:  I am responsible for assuring the quality of each subject’s consent in accordance with 
current federal regulations.  This includes ensuring that any “designee” that obtains consent on 
my behalf is completely familiar with the protocol and is qualified to perform this responsibility. 

Adverse Events:  I understand that I must report serious adverse events within two days to the 
IRB and provide this information to the Medical / Research Monitor. I will report unexpected 
(but not serious) adverse events that may possibly be related to participation in the protocol 
within 10 working days to the IRB using the same procedure. 

Training:  I verify that the personnel performing these procedures described in this protocol are 
technically competent, have been properly trained, and are appropriately qualified. 

Compensation:  I am aware that members of the research team are not authorized to accept any 
form of personal compensation for our efforts in conducting this research. 

Modifications:  I am aware that all changes to the protocol must be approved by the IRB before 
implementation.  Examples of changes to protocols that require IRB approval include change of 
on-site PI, addition of personnel on study, increased sample size, addition of other data points, 
sources of outside funding, and addition of data collection sites. 



20 
 

Deviations to the Protocol:  I am aware that any protocol deviations discovered by either the PI 
or auditing official will be immediately reported to the IRB.  All corrective actions will be 
documented and become a part of the master study file, along with the report. 

Duplication of Effort:  I have made a reasonable good faith effort to ensure that this protocol is 
not an unnecessary duplication of previous experiments. 

Reports:  I agree to provide a Continuing Review Progress Report 30 days prior to the 
anniversary of the protocol’s initial approval or as stipulated by the IRB.  I agree to submit a 
final report within 30 days following completion or termination of the study. 

Maintain Study Files: I agree to maintain a Study File that must be kept for three years from the 
date the study is closed (32 CFR 219.115(b).  If IND medication or IDE appliances are used, the 
file must be kept for 2 years after Food and Drug Administration (FDA) approval and can then 
be destroyed; or if no application is filed or approved, until 2 years after the study is discontinued 
and FDA notified (21CFR 312.62(c).  I acknowledge that research data is the property of the 
Command and will not be removed without prior approval. When I am scheduled to PCS or ETS, 
study records will be given to a new PI or the Department Chief, or turned over to the 
Department of Research Programs. 

This file may be inspected at any time by Department of Research Programs, the FDA, and/or 
other applicable regulatory agencies responsible for the oversight of research.  This file will 
include: 

 

 A.  The approved protocol and applicable amendments. 

 B.  The IRB minutes granting approval to initiate the study. 

 C.  IRB approval letter. 

D.  Each Consent Form/HIPAA Authorization signed by the subject or surrogate. 

 E.  Continuing Review Progress Reports. 

 F.  Reports of adverse effects. 

 G.  Reports of any significant new findings found during the course of the study. 

 H.  All study documents generated from study date. 

 I.   Publications, abstracts, reprints resulting from study data. 

 J.  All information pertaining to an investigational drug or device. 
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Publications:  I am aware that advertisements, abstracts, presentations or publications resulting 
from research protocols must have their products cleared by the Public Affairs Office, undergo 
Operation Security (OPSEC) review, undergo review for release of actionable medical 
information, and Publication Clearance. 

Applicable Regulations:  I am familiar with applicable regulations governing research, and will 
adhere to all of the requirements outlined in the DoD Multiple Project Assurance for the North 
Atlantic Regional Medical Command. 

I understand that if I fail to comply with any of these responsibilities, all projects for which I am an 
investigator may be suspended. 

Provide electronic signature in IRBNet; if not available, provide ink signature with signature block. 

 
PRINCIPAL INVESTIGATOR   WRNMMC LEAD INVESTIGATOR 

Rank, Name, Corps     Rank, Name, Corps 

Title       Title 

Department      Department 

 

 
19.  APPENDICES   

APPENDIX A – Study Workflows uploaded in IRBNet 

APPENDIX B - Questionnaires uploaded in IRBNet 

APPENDIX C – General Impact Statement included with original submission 

APPENDIX D - Pathology Impact Statement uploaded in IRBNet 

APPENDIX E – Signed Conflict of Interest Statement uploaded in IRBNet 

APPENDIX F – MTA uploaded in IRBNet 

APPENDIX G – NA (Advertisement Brochure/Flyer) 

APPENDIX H - Consent Form uploaded in IRBNet 

APPENDIX I - HIPAA uploaded in IRBNet 

 



Page 1 of 11 
 

Last Name_________________ 

 

WALTER REED NATIONAL MILITARY MEDICAL CENTER (WRNMMC) 
  

This Specimen banking consent form is valid only if it contains the IRB 
stamped date. 

 
Consent for Voluntary Participation in a Specimen Banking Study 

Entitled:  

 
“Creation of a Blood Library for the Analysis of Blood for Molecular Changes 

Associated with Breast Disease and Breast Cancer Development” 
 

Principal Investigator: Craig D. Shriver, COL, MC, General Surgery Service, 
Department of Surgery 

 
Study site: X  WRNMMC  

 
1. INTRODUCTION OF THE STUDY 

 
You are being asked to be in this research study because you are a patient in our 

Breast Center.  All patients can participate, those with breast diseases and those 
without breast cancer or any breast disease. Your participation is entirely 

voluntary. Refusal to participate will not result in any penalty or loss of benefits 

to which you are otherwise entitled. 
 

2.  PURPOSE OF THE STUDY 
  

The purpose of the study is to store blood samples from patients seen in the Breast 
Center to be used in laboratory studies to identify gene marker and protein 

expression changes that may be associated with the onset and progression of breast 
disease and possible breast cancer.  By carefully examining blood samples from 

many different breast conditions and from non-breast disease patients, we hope to 
improve our understanding of the causes and best treatments for breast disease.  

Another purpose is to correlate patient clinical information with the results of these 
laboratory studies. 
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3.  PROCEDURES TO BE FOLLOWED 

 
We propose to carry out this study using blood collected from consenting donors.  

You would most likely be giving blood for other routine procedures during your 
visit and we would like to use some of your blood for our study. However, we 

may ask for blood even if you are not having blood drawn for other purposes. 
 

If you agree to be in this study, a nurse or another person trained in drawing 
blood will draw up to 20 mls (about 4 teaspoons) of blood from a vein in your 

arm.  This will take approximately 5 minutes.   At any future visits to the Breast 
Center, or as recommended by your treating doctor for medical care purposes, 

another blood sample up to 20 mls (about 4 teaspoons) may be taken from a 
vein in your arm.  

 
In this study, you will be asked to fill out a questionnaire. A nurse will ask you a 

series of questions about your medical history.  The questionnaire will also 

involve information on caffeine and dietary fat intake, along with lifestyle stress.  
These questions will take about 45 minutes to complete. You may refuse to 

answer any question if you so choose.  There will be some basic information 
collected about your breast and health history.   

 
At all future breast center visits, as recommended by your treating physician, an 

additional 5-15 minutes will be needed to have your blood drawn.  A follow up 
questionnaire will be administered annually with the assistance of one of our 

clinic nurses.  The information collected on the questionnaire will be used to 
correlate the laboratory research results with your medical history, which may be 

important in correctly interpreting research results. 
 

4.  IDENTIFICATION OF YOUR BLOOD AND/OR TISSUE SAMPLES, HOW 
AND WHERE THEY WILL BE STORED AND WHO WILL HAVE ACCESS TO 

YOUR SAMPLES 

 
You will be assigned a code number referred to as the Clinical Breast Care 

Program (CBCP) number [not your name or social security number (SSN)], that 
will be used for the blood samples, the questionnaire and any clinical 

information.  The only connection between your “CBCP number” and your name 
or SSN will be kept in - double-locked secure files, and via a password protected 

secure database. 
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The blood samples will be frozen and stored indefinitely in either the Breast Care 

Center laboratory sites at Walter Reed, or our off-site facility, Windber Research 
Institute (WRI), Windber, PA.  All samples will be kept in a secured (locked) 

freezer and identified only by codes for the CBCP.  Only researchers within the 
CBCP or associated with the CBCP may have access to the samples and related 

clinical information.  The blood samples will undergo the primary research 
studies as described in the next paragraphs. 

 
The primary research uses of the blood samples are to study the genetic makeup, 

to examine protein changes, and to look for other markers that may be associated 
with breast disease.  This information will be analyzed and stored in a computer 

database using your assigned code number. 
 

Any remaining blood samples left over after these studies are done will remain 
frozen indefinitely until needed for approved research projects, if you consent for 

future unknown breast disease research.  You will be provided the opportunity at 

the end of this consent form to indicate whether you will allow your blood samples 
to be used for future breast research.  It is not possible at this time to predict all 

the potential future research uses of the samples. 
 

If other research is to be conducted using these samples, the research will only 
be conducted after the proposed study protocol has received approval from the 

local Institutional Research Board (IRB).     
 

Because these research projects are experimental, the results of any research 
done with your sample will not be given to you or your doctor.  These reports will 

not be put in your health records.  The research will not be used in decisions 
regarding your medical care.  Third parties, such as relatives, physicians, and 

insurance companies, will not have access to your information from these 
studies. 

 

In addition to this study, there are other research studies ongoing in the breast 
center.  You may also be asked to participate in these other studies.  If you 

agree to participate in these other studies, any data collected may be linked to 
the database for this research study.  Your name or your SSN will not be in the 

data. 
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5.  AMOUNT OF TIME FOR YOU TO COMPLETE THIS STUDY 

 
Your participation in this study will consist of the time necessary to read and 

understand this consent form, and to complete the questionnaires, about 45 
minutes.  Follow up visits, if any, have already been discussed in Item 3 above.  

The collection of your blood samples to be used in this study will be done after 
you have had the study explained to you and you provide written consent.  The 

blood will be collected by one of our research nurses by venipuncture and take 
about 5 minutes.   

 
Your samples will be stored until they are no longer needed for research, or until 

you request removal of your blood samples from our repository where the 
samples are stored.   You may withdraw from this study at any time, and may 

request that any remaining samples be destroyed.  The PI or the Research 
Protocol Coordinator will be the point of contact, if you choose to withdraw or if 

destruction of the samples becomes necessary. 

Removal of your samples from the bank must be requested in writing to the 
researcher at the address at the end of this consent form. 

 
6.  NUMBER OF PEOPLE THAT WILL TAKE PART IN THIS STUDY 

 
This study is a multi-site study with participants from several hospitals 

participating in the study. There will be up to around 1200 people taking part in 
this study each year.   

 
7.  POSSIBLE RISKS OR DISCOMFORTS FROM BEING IN THIS STUDY 

 
There may be some discomfort from drawing blood, and you may experience some 

pain, swelling and a bruise at the site of the needle stick.  Some people feel dizzy 
or light-headed for a few minutes after blood is drawn.  

 

These include employment problems, difficulty obtaining life or health insurance, 
mental stress for you or your family members, and other social discomforts and 

inconveniences.  These risks can impact the mental state of both you and your 
family members, which could require counseling. 
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8.  POSSIBLE BENEFITS FROM BEING IN THIS STUDY 

 
You will not benefit from being in this study, but the possible benefits of future 

research from your blood would include learning and understanding more about 
what causes breast cancer, and how to prevent and treat it. 

 
9.  CONFIDENTIALITY/PRIVACY OF YOUR IDENTITY AND YOUR 

RESEARCH RECORDS 
 

The principal investigator will keep your research records in a secure and locked 
place.  These records may be looked at by staff from the WRNMMC Department 

of Research Programs, the Institutional Review Board (IRB), and other 
government agencies as part of their duties.  These duties include making sure 

that the research participants are protected.  Confidentiality of your records will 
be protected to the extent possible under existing regulations and laws but 

cannot be guaranteed. Complete confidentiality cannot be promised, particularly 

for military personnel, because information bearing on your health may be 
required to be reported to appropriate medical or command authorities. Your 

name will not appear in any published paper or presentation related to this 
study. 

 
This research study meets the confidentiality requirements of the Health 

Insurance Portability and Accountability Act (HIPAA). 
 

10.  CONDITIONS UNDER WHICH YOUR PARTICIPATION IN THIS STUDY 
MAY BE STOPPED WITHOUT YOUR CONSENT 

 
 Your taking part in this study may be stopped without your consent if remaining 

in the study might be dangerous or harmful to you.  Your taking part in this 
study may also be stopped without your consent if the military mission requires 

it, or if you lose your right to receive medical care at a military hospital. 

 
11.  ELIGIBILITY AND PAYMENT FOR BEING IN THIS STUDY 

 
You will not receive any payment for being in this study.   

 
12.  COMPENSATION TO YOU IF INJURED & LIMITS TO YOUR MEDICAL CARE 

 
Should you be injured as a direct result of your participation in this study, you 

will be provided medical care for that injury at no cost to you.  You will not 

Walter Reed National Military Medical Center, Bethesda 

IRBNet# 20705 

IRB Approval Date:  17 May 2012 

IRB Expiration Date:  16 May 2013 

Do Not Sign Past the Expiration Date 



Page 6 of 11 
 

receive any compensation (payment) for injury.  You should also understand that 

this is not a waiver or release of your legal rights.   

Medical care is limited to the care normally allowed for Department of Defense 

(DOD) health care beneficiaries (patients eligible for care at military hospitals 
and clinics).  Necessary medical care does not include in-home care or nursing 

home care.  You should discuss this issue thoroughly with the PI before you 
enroll in this study. 

 
If at any time you believe you have a study-related injury or illness as a result of 

participating in this research project, you should contact the PI.  For questions 
about your rights as a research participant, call the Walter Reed National Military 

Medical Center Institutional Review Board (a group of people who review the 
research to protect your rights) at 301-295-2275, or the Staff Judge Advocate 

(SJA) Office at 301-295-2215. 
 

13.  COSTS THAT MAY RESULT FROM TAKING PART IN THIS STUDY 

 
There is no charge to you for taking part in this study.   

 
14.  IF YOU DECIDE TO STOP TAKING PART IN THIS STUDY AND THE 

INSTRUCTIONS FOR STOPPING EARLY 
 

You have the right to withdraw from this study at any time.  This can be done by 
contacting the PI, or the research protocol coordinator, at the phone number in 

section 19 of this consent form.  You may request that your sample be destroyed 
or that your identification be removed without destroying the sample.   This 

request needs to be in writing to the address at the end of this consent form; by 
leaving the study at any time, you in no way risk losing your right to medical 

care. 
 

15.  RESEARCH RESULTS 

 
The results from tests that may be done on the blood that you donate for future 

research will not be given to you or to your doctor, even if you ask that this be 
done and the results will not become part of your hospital medical record 

because these tests will be done for research purposes only.  
 

Your individual testing results that may be done on the blood that you donate for 
future research will not be released to any third party, including family members, 
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personal physicians, insurers or employers, under any circumstance unless 

required by law. 
 

You should understand that there is a chance that the samples you are providing 
in this study may be used in other research studies related to breast disease.  

You may not be given any notice of future use of your sample.  The 
confidentiality of your specimens will be protected in the same fashion as stated 

previously in the Description of This Study and/or Confidentiality section.  You 
will not be personally identified in any published paper of these other research 

studies.  Any other researcher using these samples will be under the direction of 
the CBCP, no direct identifiers such as your name, address, social security 

number (SSN), etc. will be provided to these researchers, but they could be 
provided with some identifying clinical information about you, such as date of 

surgery, diagnosis, treatment. 
 

16.  YOUR RIGHTS IF YOU TAKE PART IN THIS STUDY   

 
Participating in this study is your choice.  You may choose either to participate or 

not to participate in the study.  If you choose to participate in this study, you have 
the right to withdraw from this study at any time.   This can be done by contacting 

the PI, or the research protocol coordinator, at the phone number in section 19 of 
this consent form.  You may request that your sample be destroyed or that your 

identification be removed without destroying the sample.   This request needs to 
be in writing to the address provided at the end of this consent form. 

 
No matter what decision you make, there will be no penalty to you and you will 

not lose any of your regular benefits or risk losing your right to medical care. 
 

17. THE NEW FEDERAL LAW – “GENETIC INFORMATION NON-
DISCRIMINATION ACT” (GINA) 

 

This new Federal law generally makes it illegal for health insurance companies, 
group health plans, and most employers to discriminate against you based on 

your genetic information.  This law generally will protect you in the following 
ways: 

 
Health insurance companies and group health plans may not request your 

genetic information that we get from this research. 
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Health insurance companies and group health plans may not use your genetic 

information when making decisions regarding your eligibility or premiums. 
    

Employers with 15 or more employees may not use your genetic information that 
we get from this research when making a decision to hire, promote, or fire you 

or when setting the terms of your employment. 
 

All health insurance companies and group health plans must follow this law, 
dated 21 May 2010. 

 
Be aware that this new Federal law does not protect you against genetic 

discrimination by companies that sell life insurance, disability insurance, or long-
term care insurance." 

 
18.  AUTHORIZATION FOR RESEARCH USE OF PROTECTED HEALTH 

INFORMATION   

 
The Federal Health Insurance Portability and Accountability Act (HIPAA) includes 

a Privacy Rule that gives special safeguards to Protected Health Information 
(PHI) that is identifiable, in other words, can be directly linked to you (for 

example, by your name, social security number, etc.).  We are required to advise 
you on how your PHI will be used. 

 
(1) What information will be collected?  

For this research study, you will be asked some basic information about your 
breast, health, and medical history.  The questionnaire will also involve information 

on caffeine intake, dietary fat intake, and lifestyle stress. 
 

(2) Who may use your PHI within the Military Healthcare System? 
The members of the research team will have access to your health information in 

order to find out if you qualify to participate in this study, and for analyzing 

research data.  Additionally, your PHI may be made available to health oversight 
groups such as the WRNMMC Department of Research Programs and Institutional 

Review Board, and other government agencies as part of their duties.  These 
duties include making sure that research subjects are protected. 

 
(3) What persons outside of the Military Healthcare System who are 

under the HIPAA requirements will receive your PHI? 
Information outside the Military Healthcare System such as dates of surgery, 

diagnosis, treatment, etc. related to the CBCP code assigned to your research file 
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may be shared with the research team for the purpose of performing an IRB 

approved research study.  Your name, address and contact information will not 
be shared. 

 
(4) What is the purpose for using or disclosing your PHI? 

The members of the research team need to use your PHI in order to analyze the 
information related to the specific kind research study being performed.  

Researchers associated with the CBCP will use your blood samples to study the 
genetic makeup, protein changes, and other research markers that may be 

associated with breast disease, and unknown future research.  The clinical 
information is important for performing analysis. 

 
(5) How long will the researchers keep your PHI? 

There is no expiration date for this study to maintain your PHI, since this study 
collects blood samples for placement within a tissue/blood bank. 

 

(6) Can you review your own research information?  
You will not be able to look at your research information.  

 
(7) Can you cancel this Authorization?  

Yes.  If you cancel this Authorization, however, you will no longer be included in 
the research study.  The information and samples we collected from you may be 

destroyed at your request.  The research and samples that may have been used 
prior to your request will not be able to be destroyed or withdrawn because they 

will already be among the statistics of the study.  If you wish to cancel your 
Authorization, please contact the Principal Investigator or the Research Protocol 

Coordinator in writing. 
 

(8) What will happen if you decide not to grant this Authorization? 
If you decide not to grant this Authorization, you will not be included in this 

research study.  Refusal to grant this Authorization will not result in any loss of 

medical benefits to which you are otherwise entitled. 
 

(9) Can your PHI be disclosed to parties not included in this 
Authorization who are not under the HIPAA requirements? 

There is a potential that your research information will be shared with another 
party not listed in this Authorization in order to meet legal or regulatory 

requirements. Examples of persons who may access your PHI include 
representatives of the Food and Drug Administration, the Department of Health 

and Human Services (DHHS) Office for Human Research Protections (OHRP), and 
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the DHHS Office for Civil Rights. This disclosure is unlikely to occur, but in that 

case, your health information would no longer be protected by the HIPAA Privacy 
Rule. 

 
(10) Who should you contact if you have any complaints? 

If you believe your privacy rights have been violated, you may send a written 
complaint to the WRNMMC Privacy Officer, located at 8901 Wisconsin Avenue, 

Bethesda, MD 20889-5600, telephone: 301-319-4775. Your signature at the end 
of this document acknowledges that you authorize WRNMMC personnel to use 

and disclose your Protected Health Information (PHI) collected about you for 
research purposes as described above.    

 
19.  CONTACTS FOR QUESTIONS ABOUT THE STUDY 

If you have questions about the study, you should contact either the PI or the 
Research Protocol Coordinator at WRNMMC 301-319-2385.   

 

20.  OTHER FUTURE RESEARCH FOR WHICH YOUR BLOOD AND/OR 
TISSUE SAMPLES TAKEN DURING THIS STUDY COULD BE USED 

 
Please read carefully each sentence below and think about your choices.  After 

reading each sentence, circle “yes” or “no”, include the date and your initials.  If 
you have any questions please talk to your doctor. 

 
BY SIGNING THIS FORM, YOU ARE AGREEING THAT:  

 
a. My serum (blood) samples may be kept for use in future research to learn 

about, prevent, detect, or treat breast cancer, and to learn about whether certain 
genes relate to breast cancer.   

 
  YES     NO     Participant’s Initials ______ Date ________ 

 

b. The principal investigator (or someone he or she chooses) may contact me in 
the future to ask me to take part in future research. 

 
 YES       NO   Participant’s Initials ______ Date ________ 
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SIGNATURE OF RESEARCH SUBJECT  

 
I have read (or someone has read to me) the information in this consent form.  I 

have been given a chance to ask questions and all of my questions have been 
answered to my satisfaction.  

 
BY SIGNING THIS CONSENT FORM, YOU FREELY AGREE TO TAKE PART IN 

THE RESEARCH IT DESCRIBES. 
 

 
______________________________ ___________________________    

Participant’s Signature    Date 
 

______________________________ ___________  ____________ 
[First name, MI, Last Name]   SSN  Sponsor’s Last 4 

Participant’s Printed Name 

 
____________________________________________________________ 

Street or mailing address 
 

_________________________________________ _______________ 
City                    State and Zip Code    Date of Birth 

 
A copy of this consent form will be provided to you. 

 
SIGNATURE OF INVESTIGATOR 

 
I have explained the research to the volunteer and answered all of his/her 

questions.  I believe that the volunteer subject understands the information 
described in this document and freely consents to participate. 

 

 
____________________________________________________________ 

Investigator’s Signature     Date (must be the same as the participant’s) 
 

 
_______________________________________ 

Investigator’s Printed Name  
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16 July 03, Nov 03, June 2004, 1 Aug 05, 20 Oct 2010) 
     
 
MEMORANDUM FOR CHIEF, DEPARTMENT OF RESEARCH PROGRAMS, WALTER 
REED NATIONAL MILITARY MEDICAL CENTER 
 
SUBJECT:  Application and Request for Approval of Clinical Investigation Study Proposal 
 
 
1.  PROTOCOL TITLE: Tissue and Blood Library establishment for Molecular, 
Biochemical and Histologic Study of Breast Disease 
 
 
2.  PRINCIPAL INVESTIGATOR:  COL Craig D. Shriver, MC, USA 
      Chief, General Surgery Service 
      Program Director, NCC General Surgery 
       
                                 PI, Clinical Breast Care Project   
 Professor of Surgery, USUHS 
    Interim Director, Cancer Center, WRNMMC/JTF 
    Phone: 301-400-2889 
 Email: craig.shriver@med.navy.mil 
 Research Course Training Date: Sep 2010 
 
     CO-PRINCIPAL INVESTIGATOR: CAPT Ralph C. Jones, MC, USN 
 General Surgeon 
 Chair of Cancer Committee 
 Phone: 301-295-6335 
 Email: ralph.jones@med.navy.mil 
 Research Course Training Date: Jan 2010 
    
3.  ASSOCIATE INVESTIGATORS:    
 
  
 CAPT David M. Larson, MC, USN 
   Laboratory Director    
   Phone: 301-319-4350 
   Email: david.larson@med.navy.mil 
   Research Course Training Date: Mar 2010 
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 Claudia E. Galbo, MD 
 Head Clinical Mammography Services 
 Women’s Imaging Center 
 Phone: 301-319-8548 
 Email: claudia.galbo@med.navy.mil 
 Research Course Training Date: Jan 2010 
 

Jeffrey A. Hooke, MD 
   Head of Pathology, CBCP  
   Phone 301-400-1483 
   Email: jeffrey.hooke@med.navy.mil 
   Research Course Training Date: Mar 2010 
 
4.  COLLABORATING PERSONNEL:  
    
 Richard J. Mural, Ph.D. 
     Chief Scientific Officer 
 Windber Research Institute (WRI) 
   620 Seventh Street 
 Windber, PA 15963-1300 
   Phone 814- 361-6950 
   Email: r.mural@wriwindber.org 
   Research Course Training Date: Dec 2010 
 
Responsibility: Carrying out successful receipt of anonymized donor specimens transferred to the 
off-site functional genomics, proteomics and tissue banking facility, and to manage and oversee 
the scientific experiments and handling of results of all studies involving the said specimens at 
said facility. 
 
   Diana Craig, MD 
   Breast Surgeon, Windber Medical Center 
   600 Somerset Avenue 
   Windber, PA 15963 
   Phone 814-467-4134 
   Email: dcraig@windbercare.org 
   Research Course Training Date: Jun 2009 
 
Responsibility: Acting as on-site PI at the collaborating center in Windber, PA, for the Tissue 
and Blood repository and high-throughput research initiatives as described in this protocol. 
 
5.  MEDICAL MONITOR: Minimal risk study, medical monitor not required. 
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mailto:jeffrey.hooke@med.navy.mil�
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6.  OBJECTIVES:   
 
Although there have been remarkable improvements in breast cancer diagnosis and management, 
most of the complex molecular mechanisms associated with the onset, progression and/or severity 
of breast cancer are still not well understood. The Clinical Breast Care Project (CBCP) is a 
congressionally mandated and funded military-civilian collaboration between Windber Medical 
Center (WMC) in Windber, PA, Walter Reed National Military Medical Center (WRNMMC) 
Bethesda, MD, and the Telemedicine and Advanced Technology Research Center (TATRC) Fort 
Detrick, MD. As part of the CBCP we propose to carry out molecular, biochemical and histologic 
analysis of breast tissue and/or blood to provide more insights on the molecular mechanisms that 
may be relevant in breast cancer development and breast diseases. To achieve this aim, a large 
supply and a wide variety of good quality tissue samples is needed. Unfortunately, good quality 
donor breast tissue is extremely scarce and when available is often not backed by a comprehensive 
medical history and/or not a good representation of the target population or study area. The non-
availability of a steady and consistent supply of good quality tissue limits the systematic analysis 
of tissues and negatively impacts the generation of biologically useful information at the 
laboratories and by extension clinical practice. The objectives of this project are therefore: 
 

A. Acquisition and banking of breast tissue, lymph nodes, and/or blood from informed and 
consenting donors, 

B. Experimental analysis of DNA, RNA and/or proteins isolated from donor tissues for 
molecular, biochemical, and/or histopathological analysis, 

C. Establishment of an integrated and relational database for tissue/serum and patient clinical 
characteristics that will provide the resources necessary to achieve the following future 
goals: 

 
1. Identify single nucleotide polymorphisms (SNPs) present in DNA from diseased breast 
tissue (as defined by histologic criteria) as compared to breast tissue without disease, 
lymph nodes with and without metastatic deposits, and/or DNA derived from patient 
leucocytes 
2. Identify differences in mRNA and protein expression associated with breast disease (as 
defined by histologic criteria) as compared to normal breast tissue and lymph nodes with 
and without metastatic deposits 
3. Correlate SNPs and differences in mRNA and protein expression associated with 
diseased breast and nodal tissue (as defined by histologic criteria) with the corresponding 
clinical patient database 
4. Identify factors within patient serum and/or blood-derived cellular components that 
correlate with patient risk factors or clinical status as defined in the corresponding clinical 
patient database 
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7. MEDICAL APPLICATION: One of the major challenges facing researchers and 
clinicians today is to understand the mechanisms associated with the evolution of benign 
breast disease and/or transition of breast disorders to breast cancer.  The creation of a 
comprehensive tissue/blood bank is essential to the application of modern molecular and 
genetic analysis of breast diseases.  Amongst other goals, this entire (overall CBCP) 
project will:  
A. Establish a repository of high quality breast tissue and related (lymph nodal, blood) 
specimens for research on breast cancer and associated breast diseases, and  B. Permit the 
establishment of a single relational database with accurate and comprehensive biologically 
and clinically relevant information on breast diseases.  Since the standard of care for 
treating breast diseases and breast cancer is based on a multidisciplinary model that 
integrates prevention, screening, diagnosis, treatment and management, this CBCP project 
will provide the necessary framework for such an integrated approach, which will 
positively impact the future management of breast cancer.  
 

8. BACKGROUND AND SIGNIFICANCE:  Breast cancer is the second leading cause of 
cancer-related deaths in American women and the most common cause of cancer-related 
deaths between the ages 15 and 541. The National Cancer Institute’s Surveillance, 
Epidemiology and End Results (SEER) program reported that 32% of all malignancies 
among women are breast cancer (1). Over the past forty years the incidence rate of breast 
cancer has been steadily increasing worldwide with a rate of one to two percent per year in 
the United States.  The American Cancer Society estimated that 192,370 new invasive 
cases of breast cancer were diagnosed in the USA in the year 2009, as well as an estimated 
62,280 additional cases of in situ breast cancer. With this high incidence rate, even small 
improvements in treatment could represent tens of thousands of lives saved every year.  
For a systematic study of breast disorders, a large supply of good quality breast tissue 
specimens is needed.  

  
The concept of preserving tissue dates back to the ancient Egyptians.  As early as 5000 BC 
the Egyptians preserved bodies by burying them in shallow graves in the desert where dry 
sand and the sun’s heat combined to desiccate and preserve the body.  By 2600 B.C. the 
Egyptians had successfully developed the process of intentional mummification.  They first 
eviscerated the body and then used natron as a dehydrating agent on the body tissues and 
viscera.  Thousands of years later researchers have identified schistosomiasis in many of 
these preserved bodies, now called “mummies”2.  It is now the work of the early Egyptians 
that has made possible the study of the epidemiology of schistosomiasis over a 5,000-year 
period3.  This serves as the earliest example of how tissue preservation provides a wealth of 
information that can be used to study disease. 
  
The lessons learned from history demonstrate to researchers that preserved human tissue 
provides an invaluable tool to study the basic science of disease.  This realization has led to 
the development of serum and tissue banks.  Knowledge gained from cells at their most 
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primitive level may translate into information relevant to clinical treatment and prevention of 
disease.  As an example, serum banks as described by Evans and Mueller were instrumental in 
discovering an association between EBV and nasopharyngeal carcinoma in 19664.  As a 
logical follow up to serum banks, tissue banks such as the National Psoriasis Tissue Bank 
(NPTB) were founded5.  Tissue provided by this bank led Dr. Bowcock and colleagues to map 
the first psoriasis gene to chromosome 17q6. 

   
The desire to find a cure for breast cancer has spurred increased interest in breast tumor tissue 
banks across the United States and Canada.  One example is the National Institute of Canada-
Manitoba Breast Tumor Bank Project that was established in 1993.  This tumor bank provides 
a national resource consisting of a pre-assembled data set of matched samples of paraffin-
embedded and frozen tissue with corresponding pathological and clinical data7.  In the first 
three years of operation, the bank accrued over 1,000 cases and has provided support for 20 
research projects in 16 laboratories in Canada.  Unfortunately, a repository of good quality 
breast tissue, lymph nodes, and blood / serum is not available in the USA.  Although a small 
number of tissues can be obtained from different tissue banks for research purposes, they are 
often not backed by a comprehensive clinical and/or histopathologic information database, and 
they often are not good representations of the study population and/or study area.  
  
High throughput gene and protein expression profiling by microarray is on the forefront in 
the battle to understand the mechanisms associated with breast cancer development, 
progression and severity.  Microarrays consist of thousands of different complementary 
DNA (cDNA) clones spotted onto known locations on glass slides which are screened with 
cDNA populations from 2-3 individuals that have been differentially labeled with 
fluorescent dyes.  Complimentary strands in the labeled probe hybridize to the immobilized 
target sequences and the signal generated is captured by laser confocal microscopy.  The 
data are fluorescent points that may be characterized using the variables of color and 
intensity to generate ratios between the cDNA of the control (normal breast tissue) and the 
experimental tissue (diseased breast tissue).  In order to discover differentially expressed 
gene profiles of diseased breast tissue, it must be compared with normal breast tissue.  
Thus, the current protocol proposes to acquire and archive tissue and/or blood samples 
from both normal and abnormal breast tissues and lymph nodes.  The gene expression 
profile of one tissue sample generally include both disease-specific patterns as well as 
idiosyncratic, patient or sample-specific patterns.  Therefore, to draw any useful 
conclusions concerning the association between gene expression patterns and disease, it is 
necessary to analyze a large number of good quality tissue samples from many patients 
with similar clinical characteristics and well-documented case history.  This protocol aims 
to establish a tissue repository that will provide good quality specimens for studies aimed 
at identifying molecular, biochemical, and histologic mechanisms associated with breast 
cancer and its development. 
  
It is, however, also necessary to examine the protein expression profile in the same tissues, 
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because proteins are functional units of genes and are therefore usually involved in, or 
associated with, the complex biochemical processes that lead to carcinogenesis.  Current 
high throughput proteomic technology is somewhat analogous to microarray technology, 
except that it relies on the electrophoretic separation of protein species with subsequent 
analysis of oligopeptides by mass spectrometry and/or microsequencing of protein-derived 
peptides.  For comparison of the protein-expression profiles, control and experimental 
tissues are differentially labeled with a fluorescent dyes and simultaneously separated by 
2D electrophoresis.  The fluorescent signals generated are captured by multiple wavelength 
scanning, digitized, signals superimposed and differentially expressed proteins identified 
on the basis of resultant fluorescence of each spot.  “Spots” representing separated proteins 
that are differentially expressed between the control and experimental tissues are then 
excised from the gel, digested and subsequently analyzed by mass spectroscopy.  Again, 
accurate identification of correlations between disease and alterations in proteins requires 
the use of large numbers of both “normal” control tissue samples as well as samples with 
various types and/or stages of diseases. 
  
Microarray and proteomics technologies offer great promise for the study, classification, 
and treatment of breast cancer.  The study of gene expression in primary breast tumors is 
complicated. The difficulty lies in the fact that breast tumors consist of many different cell 
types, such as carcinoma cells (which are morphologically and genetically diverse), 
epithelial cells, stromal cells, adipose cells, endothelial cells, and infiltrating lymphocytes. 
 However, Pollack and Perou have used cDNA microarrays to identify patterns of gene 
expression in mammary epithelial cells in culture and in primary breast cancers8 and quite 
recently, a similar strategy has been used to study gene expression profiles in hereditary 
breast cancer9.  These studies demonstrated two clusters of co-expressed genes with 
patterns that correlated with variations in cell proliferation rates and with activation of the 
specific signal transduction pathway.  Their results support the feasibility of microarray 
technology applied to breast tumors.  
     
Microarray technology is a proven novel scientific approach to the study of tumor biology 
at the global scale.  In the recent past it has been applied to the study of other diseases, 
such as lymphoma, and has led to ground breaking discoveries.  For example, Alizadeh et 
al. identified two molecularly distinct forms of diffuse large B-cell lymphoma.  One type 
expressed genes characteristic of germinal center B-cells and the other expressed genes 
normally induced during in vitro activation of peripheral blood B-cells.  He further 
observed that patients with germinal center B-like lymphoma had a significantly better 
overall survival10.  Microarrays have similarly been used in studies of patients with 
prostate cancer.  For example, Bubendorf et al. have found that amplifications of the 
androgen receptor gene were seen in 22% of hormone refractory disease11.  This finding 
implicates a role for this gene in hormone therapy failure in prostate cancer treatment.  
  
The ability to analyze thousands of genes and proteins simultaneously has many potential 
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impacts.  It allows researchers to study the gene’s relationship to breast cancer and to 
understand the pathways of disease development and progression.  These discoveries will 
enable researches to develop novel drugs targeting disease pathways and disease-specific 
targets.  Additionally, research application of these technologies may yield more specific 
and clinically relevant classification and subtyping of breast disease.  Expression profiling 
of tumor tissue therefore is a powerful method to identify novel genes involved in 
oncogenesis.  However, the variability in the quality and quantity of fresh tissue is an 
obstacle to the application of this powerful technology12. 
  
We aim to create a large library of fresh and formalin-fixed paraffin-embedded (FFFE) 
breast tissue, and analyze it with high-throughput technologies in our CBCP laboratories 
for expression profiling.  This tissue will be collected as part of that obtained during the 
course of clinically required treatment for breast disorders or other clinically indicated 
breast surgeries.  This would provide us with the resources to study the evolution of breast 
disease from normal epithelium to cancerous tumor at the genetic level.  A concomitant 
blood library will be used by our functional genomics and proteomic laboratory to 
investigate gene and protein marker expressions in patients with various forms of breast 
disease, and in those patients at above average risk for developing breast cancer (Risk 
Reduction Clinic patients).  The biologically relevant information generated from the 
laboratory will then be linked with our clinical database to identify and/or understand 
associations between biological properties of the tissue and clinical presentations.  Such a 
multidisciplinary, linked database will enable researchers and clinicians to follow patients 
longitudinally, and ultimately will facilitate the correlation between discoveries made in 
the lab and patient care.  

   
Now that the Human Genome has been completely mapped13, understanding the molecular 
basis of cancer, and specifically breast cancer, is a challenge for this century.  Availability of a 
large breast-derived tissue bank backed by a comprehensive clinical database is a necessary 
prerequisite to the application of modern molecular analysis technologies to this endeavor.  
Employing functional genomic and proteomics technologies to understand the genetic 
information contained within such a repository is the hope for the future of preventing, 
arresting, and eradicating breast cancer. 
   
The current standard of care for treating breast diseases and breast cancer is based on a 
multidisciplinary model that integrates prevention, screening, diagnosis, treatment, and 
continuing care.  The CBCP is modeled after this multidisciplinary approach.  However, the 
CBCP is unique in its field. It incorporates advances in breast cancer risk reduction, 
informatics, tissue banking, and research.  The present protocol represents one aspect of this 
integrated approach.  It will interdigitate and synergize with the clinical, informatics, and 
research components of the CBCP, to achieve the overall objective of improving breast care 
and reducing the morbidity and mortality associated with breast disease. 
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In 2002, a panel of microsatellite markers was developed to assess allelic imbalance (AI) at 
the 26 most commonly altered regions in breast cancer.  This panel was used to investigate 
how tumors develop and progress.  For example, this panel was applied to 42 columnar cell 
lesions (CCL) and 31 atypical ductal hyperplasias (ADH), both non-neoplastic diseases of the 
breast.  Of note, we assessed genetic changes only in pure CCL and ADH without 
concomitant DCIS or invasive breast cancer (IBC).  This approach was quite different than the 
then current body of literature that had evaluated synchronous non-neoplastic lesions and, 
based on shared genetic changes between the neoplastic and non-neoplastic diseases, 
suggested that CCL and ADH were non-obligatory precursors to DCIS/IBC.  Our study was 
one of the first to look at pure CCL and ADH, and unlike the other studies, we found very few 
genetic changes, suggesting that these lesions are genetically naïve and that earlier models of 
progression based on synchronous lesions may not accurately reflect tumor progression14.   
 
In contrast, the 100 pure DCIS lesions we assayed shared many of the same alterations found 
in IBC, suggesting that DCIS lesions are genetically advanced15.  We also found that low-
grade DCIS and IBC are genetically distinct from high-grade DCIS and IBC, based largely on 
high rates of loss of chromosome 16q in low-grade disease and high rates of alterations at 
9p21, 11q23, 13q14, 17p13.1 and 17p1216, 17.  These data suggest that high-grade disease does 
not progress from low-grade disease but rather that low- and high-grade disease are distinct 
diseases.  

 
CBCP has been investigating molecular changes in the tumor microenvironment.  Tumor 
epithelial and corresponding adjacent stroma <850 µm from the tumor were laser 
microdissected from 30 formalin-fixed, paraffin-embedded tumor specimens and evaluated 
using the allelic imbalance panel. Discordant patterns of LOH/AI between epithelial and 
stromal components were detected such that hierarchical clustering samples from the same 
patient rarely clustered together18.  In a second study evaluating LOH/AI data generated from 
archival breast quadrants from 21 patients who underwent mastectomy, levels of LOH/AI 
were significantly higher (P<0.05) in the tumor-adjacent (15.4%) compared to distant (3.7%) 
tissues, suggesting that chromosomal alterations in stroma close to the tumor may promote 
tumorigenesis19.  These data lead to the invitation to write review papers for Lancet Oncology 
and Expert Reviews in Molecular Diagnosis20, 21. 

 
We have also had an interest in health care disparities between Caucasian (CW) and African 
American women (AAW) with breast cancer.  Enrollment of patients within the DOD health-
care system affords us the opportunity to evaluate clinical, epidemiological and molecular 
differences in patients treated within an equal-access health-care system, thus minimizing the 
impact of disparate access to quality-health care seen in the general population.  Recruitment 
of African Americans into the Clinical Breast Care Project (CBCP) has been effective: in 
2007, 25% of the patients enrolled were self-described AAW22.  No differences in education 
levels, breast health practices (e.g., self-breast exam, routine screening mammograms) or 
reproductive histories were seen between AAW and CW with invasive breast cancer, 
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however, AAW were more likely to use oral contraceptives, less likely to use HRT or to 
breastfeed and were more likely to be obese and have extremely high fat-intake.  Breast 
tumors from AAW were also more likely to be diagnosed at a younger age, and are larger, 
more frequently ER negative and/or triple negative, and of higher grade.  Evaluation of gene 
expression patterns between AAW and CW matched by age, grade and ER status revealed 
differentially expression of 23 genes, suggesting that tumors from AAW and CW are 
molecularly different and these differences may contribute to the less favorable outcome in 
AAW23. 

 
We have also performed a number of studies to determine the molecular mechanisms of 
metastasis.  Using our AI panel, we evaluated patterns of chromosomal changes in primary 
breast tumors and matched metastatic lymph node tumors and found disparate patterns of 
alterations between the two tumor types, suggesting that metastatic cells diverge early in 
tumorigenesis24.  A follow-up study evaluated genetic changes between primary tumors 
(n=26) and multiple lymph node tumors (n=146) to determine how metastasis spreads.  
Divergent patterns of chromosomal alterations were seen between lymph nodes and the 
primary tumor, but also between metastatic lymph node tumors from the same patients.  This 
genetic heterogeneity may impact response to adjuvant therapy, recurrence, and survival, and 
thus may be important to improving clinical management of breast cancer patients25.  Gene 
expression analysis was also performed on primary breast tumors and matched metastatic 
lymph node tumors to improve our understanding of the metastatic process.  Fifty-one genes 
were differentially expression (P< 1x10-5, >2-fold differences).  Genes expressed at higher 
levels in  the primary tumors were involved in degradation of the extracellular matrix, 
enabling cells with metastatic potential to disseminate, while genes expressed at higher levels 
in metastases were involved in transcription, signal transduction and immune response, 
providing cells with proliferation and survival advantages.  These data improve our 
understanding of the biological processes involved in successful metastasis and provide new 
targets to arrest tumor cell dissemination and metastatic colonization21.  Evaluation of primary 
tumors from patients with metastases and those without has also been performed; however, in 
this study we were unable to identify a molecular signature that could effectively classify the 
two tumor types26.  The inability to derive molecular profiles of metastasis in primary tumors 
may reflect tumor heterogeneity, paucity of cells within the primary tumor with metastatic 
potential, influence of the microenvironment, or inherited host susceptibility to metastasis27. 
 
Biomedical Informatics (BMIX) has been focused on: 1) development and implementation of 
an infrastructure system that supports the acquisition, storage, and maintenance of the clinical 
and molecular data generated in the study, and 2) application of existing algorithms and 
methods, and development of new ones as needed, for biomedical informatics research as well 
as for supporting other scientific research in the study.  Our work has resulted in an advanced 
and recognized infrastructure system that supports translational research28, 29, a number of 
peer-reviewed publications and conference presentations, and competitive extramural funding. 
The following is a high-level summary of the activities and achievements in BMIX.  
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Quality Control (QC) and Quality Assurance (QA).  To obtain high-quality data we have 
developed a set of QA programs, and many of the QC/QA procedures have been embedded 
into our SOPs.  For example, the clinical QA program consists of: 1) a visual inspection of 
missing values and obvious inconsistencies, 2) double data-entry to reduce data entry errors, 
3) a computer program named QAMetrics that deploys established QA rules to check for data 
integrity across the whole questionnaire, and 4) a web-based QA Issue Tracking system to 
enable efficient communications between WRI and the clinical sites for resolving QA 
problems of the clinical data30-33.  In addition, we have developed a microarray QA program to 
identify outlier arrays from a population of similar arrays34, 35.  Additional QA programs have 
been developed or are in development to ensure the quality of the data generated at WRI. 

 
The Laboratory Information Management System (LIMS).  A LIMS is needed to track and 
manage the sheer volume of data involved in translational research.  For genomic and 
proteomic experimental data tracking, we have deployed the Synapseus system from 
GenoLogics deployed in 2008.  Our clinical and tissue banking activities are tracked by the 
Clinical Laboratory Workflow System that we co-developed with Cimarron Software that was 
deployed in 200436.  To support the evolving needs of breast cancer studies, we are now in the 
process of developing a replacement system of the CLWS using up-to-date IT technologies. 

 
The Data Warehouse for Translational Research (DW4TR).  We have developed the DW4TR 
to integrate internally collected and generated clinicopathological data and molecular data 
from all the platforms.  The development is done with our IT development partner,  
InforSense Ltd (currently part of IDBS).  We have developed an innovative patient-centric, 
modularly-structured data model for clinicopathologic data, which contains disease-
independent and disease-specific submodules to enable easy expansion to support the study of 
new diseases.  A specimen-centric data model has been developed for molecular data.  We 
have also developed a temporal data model to resolve the problem of the temporal information 
alignment between the data and specimens that were collected at multiple points of the time. 
The DW4TR has two major intuitive interfaces, one is the Aggregated Biomedical-
information Browser and the other is the Individual Subject Information Viewer.  The 
DW4TR has successfully supported the Clinical Breast Care Project with a total of 799 data 
elements, and has been expanded to support additional translational research programs37-40.  

 
Other Applications: We have developed a Biomedical Informatics Portal, using the InforSense 
analytical workflow platform, to host additional applications deployed or developed by us to 
facilitate integrative biomedical research.  For example, we have developed a specimen 
selection tool for scientists to use to select specimens in our tissue bank using the temporal 
and other information in the DW4TR41.  The user can specify the inclusion/exclusion criteria. 
We have also developed a Data Correction Utility to enable correction of data errors in the 
DW4TR. 
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Research:  Our research focuses on clinicopathologic risk factors of breast cancers, biomarker 
identification, and mechanistic understanding of primary and metastatic breast cancer, and we 
do so mostly by applying existing data mining methods42, 43.  We also have developed new 
algorithms and visualization tools for clinicopathologic risk factor analysis, and reported 
interesting new breast disease co-occurrence patterns among other findings44-50.  We found 
ethnicity-specific benign breast disease co-occurrence with breast cancer51, 52, reported 
different characteristics of invasive breast cancer between Caucasian and African American 
women53, and identified subtype-specific clinicopathologic properties of breast cancers54, 55.  
We worked closely with laboratory scientists in identifying biomarkers of breast cancer and 
breast cancer metastasis, and used bioinformatics tools to seek mechanistic understanding of 
breast cancer development and metastasis56-58, and we collaborated with external scientists as 
well in study human diseases59, 60.  In performing a peripheral blood gene expression analysis, 
we have identified differential enrichment of signaling pathways between breast cancer 
patients and normal subjects61.  In another project using breast cancer tissues we have 
identified significant difference between lymph node positive and lymph node negative cases 
in a carefully stratified population.  We also performed a transcription factor-centric 
computational analysis of genes differentially expressed in healthy breast tissues from African 
American and Caucasian women62.  We used the semantic similarity measures to characterize 
human metabolic and regulatory pathways which will help us to understand human disease 
development mechanisms63, 64. 
 
9. PLAN:   
 
The rapid advances in basic research and data mining technologies fuels a growing 
demand for tissue banks.  The development of new tools of molecular biology such as 
polymerase chain reaction (PCR), microarray and proteomic technologies, and laser 
capture microdissection (LCM) has made it possible to examine gene expression in very 
small tumor samples and at high throughput.  Tissue banks allow these researchers to test 
their hypotheses rapidly and in a cost effective manner.  By linking such molecular 
information to clinical data, we propose to translate knowledge from the laboratory to the 
clinic.  These new technologies coupled with the information that can be generated with 
resources available in a tissue bank, will inspire researchers in the field of breast cancer to 
ask questions and develop hypotheses that 10 years ago were inconceivable. 
 

 
A. Subjects:  Tissue will be obtained from two general subject groups: 
 

1) Consenting adult patients presenting to the Breast Center or the Women’s 
Imaging Center of the WRNMMC with known breast cancer, 
2) Consenting adult patients presenting to the Breast Center or the Women’s 
Imaging Center of the WRNMMC with evidence of breast disease requiring 
clinical need for some form of tissue biopsy, and 
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Evidence of breast disease shall include potentially malignant breast lesions detected 
by mammography or ultrasound, palpable breast mass(es), abnormal breast discharge, 
abnormal physical breast morphology consistent with possible breast cancer, or 
axillary adenopathy without a known pre-existing condition. The far majority of 
patients will be female, however, 1% of all breast cancers occur in males and these 
male patients with breast cancer (“1” above), as well as males undergoing breast tissue 
biopsy (“2” above). 

Inclusion and Exclusion Criteria:   
For consideration of inclusion in this study:  

 
Inclusion: 

1) adult over the age of 18 years,  
2) mentally competent and willing to provide informed consent,  
3) military beneficiaries, 
4) presenting to the Breast Center or the Women’s Imaging Center of the 
WRNMMC with evidence of possible breast disease.   
   

Exclusion: 
1) known history of Human Immunodeficiency Virus (HIV), or any type of 
hepatitis,  

 2) prion-mediated disease,  
3) drug resistant tuberculosis or other infectious disease presenting a 
significant risk to personnel handling tissue or blood-derived products,   

 4) with pre-existing coagulopathies,  
5) all other conditions, for whom invasive biopsy or surgery is medically 
contraindicated, shall be excluded. 
 

During their clinic visit patients will be offered the opportunity to participate in our 
studies.  If they choose to participate, before signing an informed consent, they will 
have the study explained to them by a CBCP research team member (e.g. purpose 
of study, where samples will be stored, the GINA law, how to withdraw from the 
study) and provided time to discuss any concerns and/or ask questions regarding 
the study and their participation.  They will be offered the opportunity to consent 
for future research to be performed on their samples.  A copy of the ICD/HIPAA 
will be provided to the subject prior to departing. 
 

B.Study Design:  The proposed study is designed as minimal risk, prospective acquisition 
and archiving of patient serum, leucocytes, and breast tissue removed in the course of 
diagnostic, therapeutic or elective treatment, but not otherwise required for diagnostic or 
therapeutic purposes.  Portions of these tissues will then be analyzed for global expression 
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pattern screening analyses utilizing high-throughput genome and proteome research 
technologies, results of which will be analyzed using standard bioinformatics tools.  Informed 
patient consent for archiving and later experimental use will be obtained prior to procedures 
involving tissue removal.  The tissue will be handled and processed for archiving under the 
supervision of a licensed pathologist, and the remaining tissue will be coded and released for 
archiving only after all diagnostic tissue needs have been satisfied as determined by the 
supervising pathologist.  Blood samples will be obtained (as described in section d).  Each 
patient will be assigned a unique, 9-digit coded identifier (CBCP number) and all associated 
tissue, serum, and/or blood samples to be archived will be assigned an 8-digit barcode.  Both 
the CBCP numbers and the corresponding sample barcodes will be registered into the clinical 
database.  Under separate approved protocols (WRAMC DCI WU# 00-2006 and WU# 01-
2001), a clinical database continues to be maintained which describes the characteristics of the 
blood and tissue donors.  Linkage between the patient and research samples will be kept in a 
password protected-limited access database and in individual patient records held in gang-
locked cabinets..   

  
Tissues will be employed for molecular, biochemical and histological investigations that will 
be generally described to the prospective patients at the time of counseling for tissue bank 
consent, and as described in paragraph 8 above.  Portions of these tissues will be analyzed for 
global expression pattern screening analyses utilizing high-throughput genome and proteome 
research technologies, results of which will be analyzed using standard bioinformatics tools 
(eg. GenoMax™).  These molecular biologic investigations will be carried out at the CBCP’s 
research facility,  The Functional Genomics / Proteomics / Gene Sequencing Center located in 
Windber, PA.  Along with the global genome and proteome expression profiling studies, other 
studies on tissue and blood/serum specimens will be defined as per the scientific (clinical and 
basic science) panel of personnel of the CBCP, which consists of personnel from all sites and 
which meets via Video-Teleconferencing not fewer than every two weeks.  In addition, the 
CBCP Scientific Advisory Board, made up of outside (non-CBCP) physicians, scientists, and 
other professionals, will meet semi-annually, and will provide input as to scientific direction. 

 
All specimens will be held in CBCP freezers for up to an indefinite period of time into the 
future.  Exceptions to this will occur when specimens are exhausted (consumed) due to their 
use in the approved research within CBCP labs and elsewhere, or when previously consented 
patients withdraw their consent, at which time that patient’s specimens will be withdrawn 
from the repository and destroyed.  Specimens are carefully monitored for the amount of each 
sample remaining, and place a “No Further Use” block on the specimen when it reaches a 
minimum threshold remaining.   The PI would make the final decision as to whether the last 
remaining sample would be utilized further for research.  The CBCP PI is responsible for 
maintaining the integrity of the Tissue Bank, Serum Bank, and all databases.  In the event that 
the named PI leaves WRNMMC, another WRNMMC investigator will be named (through in-
place processes), and that new CBCP PI will take full responsibility for the banked samples 
and data.  If under any circumstance a new CBCP PI is not named, then the WRNMMC 
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Institutional Review Board (IRB) will be notified, and the IRB will determine the disposition 
of this tissue and blood library. 

 
1. Methodology:  

  
a. The approach to collection of the samples to be achieved is as follows, based on 
the grouping of the patients presenting (corresponding to the subjects groups in 
section 9a. above).  
 

1) Patients already diagnosed with breast cancer: This group will consist of 
patients who already have undergone a breast biopsy of any type, at 
WRNMMC or another institution (after confirmation of the pathology 
diagnosis at that other institution), which has confirmed a cancer diagnosis 
that requires further surgical therapy as per the consensus recommendation 
of the multidisciplinary breast conference.  

 
2) All consenting adult patients presenting to the Breast Center or the 

Women’s Imaging Center at WRNMMC with evidence of breast disease 
for which a breast tissue biopsy (to include ductal lavage, open breast 
biopsy, tru-cut biopsy, image-directed biopsy) is clinically indicated.   
After consent is obtained, patients will be taken to procedure or surgery.  

 
3) Either at the time of initial visit and consent to the protocol, during 

recovery from surgery or at follow up visit, a nurse will assist the patient 
in completing a questionnaire, and caffeine, fat intake, and stress level 
instruments.   

   
 2. Sample  Collection and Processing: 
 

a. Up to 20cc of blood will be obtained via a peripheral venous access, prior to 
the administration of any anesthetic or fluids.  Once the breast tissue is 
surgically removed, as clinically indicated, the specimen(s) will be taken to the 
pathology laboratory where a licensed pathologist will ensure that the tissue is 
adequate for routine pathology analyses (diagnosis, margin status assessment, 
and other indicated purposes).   
 
b. Then and only then, if any actual excess tissue (cancerous or benign) 
remains, samples of that tissue will be harvested for archiving in the tissue 
bank.  This archival tissue will be divided and preserved using several 
methods: the tissue will be OCT embedded in a cryomold and frozen on dry 
ice, the tissue will be placed in a vial and flash-frozen in liquid nitrogen, and/or 
the tissue will be placed in a tissue cassette for paraffin embedding.   
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c. The OCT-embedded and flash-frozen tissue samples will be labeled with an 
8-digit coded identifier and placed into the CBCP Tissue Bank freezer at 
temperatures -80C pending shipment to WRI.   
 
d. Blood samples will be fractionated into their components using a centrifuge. 
 The blood components will be aliquotted into labeled cryovials and placed 
into the -190C freezer. 
 
e. This tissue will remain in the freezer at the breast care center laboratory site 
for at least a two-week period of time, or longer if needed to fulfill the 
requirement set in section (ii) below.  During this time, no analyses will be 
performed on the specimen; this period of time will be known as the “Fail-
Safe” time period.  The Fail-Safe time period is intended to allow the 
diagnostic pathologists the opportunity to withdraw banked tissue for any 
additional diagnositic testing they determine is necessary to patient care. 
 
f. After the pathologist determines with final certainty, by the publishing of the 
official final pathologic report with no outstanding addenda, that there is no 
diagnostic pathologic requirement for the frozen specimen(s), then the archived 
specimen(s) on that patient (identified only by a unique 8-digit barcode) will be 
released to the CBCP for research analyses.  This will include transfer of the 
tissues to offsite locations for specialized studies (to include functional 
genomics, proteomics analyses).  Similarily research-collected FFPE tissue will 
be appropriately labeled and transferred to offsite facilities for 
immunohistochemical analysis and tissue microarray construction. 
 
g. The serum and non-serum contents of the blood will, after appropriate 
labeling and removal of all patient identifiers, linked only to the patient via a 
unique coded identifier be transferred to WRI CBCP offsite research facility 
for proteomic analysis.   

 
 3. Uses of the tissue and serum specimens. 

The known primary uses under this protocol for the acquired tissues and serums/blood 
fall into seven major subsections: 
 

a. Tissue Banking – this includes sample definition and receiving, 
freezing/labeling/storage, OCT embedding (placing the tissues in a special 
preservative that protects the RNA/DNA during prolonged freezing)/labeling 
(putting identifier codes on each tissue sample for subsequent 
tracking)/storage, and inventory/tracking.  The inventory and tracking of all 
samples will be done electronically with unique identifiers (8-digit barcodes) 



 
 

16 

using Clinical Laboratory Workflow System (CLWS), which tracks each 
specimen throughout its lifetime in the repository.  . 

 
b. Imaging/Microscopy – after sample definition, receiving, and fixation and 
fluorescence in situ hybridization (FISH) will be performed on tumor samples. 
Laser capture microdissection (LCM) will be performed by our LCM-trained 
CBCP pathologist (trained at NCI in laser capture microdissection; CBCP 
equipment by Arcturus Inc.) for RNA isolation from specimens and subsequent 
cDNA synthesis, array analysis, and in-situ RT-PCR.  Image acquisition will be 
performed on digital microscopes and images archived in the CBCP server(s) 
and/or data warehouse (being developed with NCR Inc.), initially on CBCP 
sites at WRNMMC or WRI, and eventually at the CBCP Data Warehouse in 
Fort Detrick, MD (as part of our MANVT initiative, funded separately).  The 
MANVT initiative is a Medical Area Network Virtual Technologies program,  
which provides near-real time interaction between all of the main CBCP sites 
(WRNMMC, Windber clinical and WRI) with regards to movement of high 
volumes of research data across a virtual fiberoptic network linking the main 
sites, as well as allow for creation of a data warehouse (situated at least in part 
at Fort Detrick, MD or to have a significant redundancy backup there). 

 
c. Gene Expression Profiling – RNA will be extracted from tissues using 
various kits appropriate to the storage conditions of the tissues (flash frozen, 
OCT, FFPE, etc).  RNA will be used for Northern Analysis, RT-PCR, and 
mRNA expression analysis using Affymetrix arrays and in future RNA Seq 
analysis. 

 
d. Sequencing –Capillary electrophoresis and Sequence Analysis is performed 
on plasmids, usually to confirm the structure of various constructions or by 
direct sequencing of genomic DNA. 

 
e. Genotyping – Tissues/blood will undergo DNA quantification followed by 
PCR set-up, thermal cycling, SNP (single nucleotide polymorphism) reaction 
clean-up, capillary electrophoresis set-up, genotype calling, and genotype QC.  
Genotyping is also performed using Affymetrix arrays. 

 
f. Protein Expression Profiling – After sample clean-up, serums/blood/tissues 
will undergo 1D- and 2D-Electrophoresis, Gel staining, Image acquisition and 
processing and analysis, isolation of proteins form the gel (“Spot picking”), 
enzymatic digestion of the selected proteins (“Spot digestion”), Mass spectral 
analysis, Spectrum processing, and protein identification. 

 
At the end of each of the above seven laboratory workflows, the data will be QA’d, 
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analyzed using powerful genomics/proteomics software tools, and placed into the 
CBCP database / data warehouse.  QA of the data involves using software tools that 
interrogate the fields of the data that come out of the workflow stations, to ensure the 
data has consistency and is within expected or known ranges; any data found to be 
outside of expected ranges is not necessarily flawed, but is then identified for closer 
analysis by researchers.  

 
4. Data Collection: The main objective of this tissue banking and analysis initiative is to 
collect tissue, along with biological and clinical data, prospectively from all informed and 
consenting patients enrolled in the tissue repository protocols of the CBCP.  The patient 
data collected will include the following categories: demographics, socioeconomic, 
clinical, pathologic, radiologic, treatment, follow-up, and risk factors.  It is emphasized 
that all tissue samples will be anonymized and all direct patient identifiers of the tissue 
and/or serum, as well as of the database itself, will be removed from them.  All tissue and 
data will be identified in the research arenas by a “CBCP #”, which will be a unique, 9-
digit, individual patient-specific number.  This CBCP number will be linked to all patient 
items via barcoding of samples and questionnaires.  Connection between the “CBCP #” 
and the patient identifiers are located in two places: in patient files, maintained by CBCP 
laboratory personnel, which will be kept in a gang-locked file cabinet, and in a password-
protected, limited-access, secure database to which the  Research Protocol Coordinator, 
pathology, and data team have access.  There will be no way for researchers anywhere 
along the chain of tissue, serum, or data collection or analysis, to identify the actual 
identity of the patient via the barcodes or CBCP number.  Other researchers within the 
CBCP or associated with the CBCP who have permission to use the blood or tissue 
samples may also have access to the clinical information (indeed, this linkage is what 
makes the tissue bank so powerful as a research tool); however, this linkage will not 
involve the patient’s name, so no researchers will ever know the identity of the 
specimen’s origin.  Other identifiers, i.e., date of birth, date of death, date of surgery, etc. 
may be identified to researchers pending a separate IRB approved protocol. 
 
The data collection instruments and protocol that will accompany the tissue of the 
diagnosed breast cancer patients (Section 9.d.1. above) and patients not diagnosed with 
breast cancer, but requiring clinically-directed tissue biopsies of any type (Section 9.d.2. 
above), or elective reduction mammoplasty (Section 9.d.3. above) have been previously 
submitted to the WRAMC DCI, and was IRB-approved in December 2000 (WU# 00-
2006).  Enclosed with this protocol are the data-collection sheets approved under that 
protocol, and which will be used for the associated tissue, should the patient 
independently consent for both IRB-approved protocols.  
 
5. Sample Size / Data Analysis: No sample size justification required as this is an open-
ended tissue repository protocol, and will not undergo specific data analysis per se.  
However, we do have an expected (estimated) number of patients per year that will be 
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enrolled at WRNMMC in the tissue protocols.  We estimate that the number of patients 
newly diagnosed with breast cancer and treated at WRNMMC will average 1-300 per 
annum.  The number of patients undergoing some or any form of a breast biopsy for any 
reason at our institution may average 1100 per annum.   
Other institutions are intended to join in this protocol.  These other sites will be both 
military and civilian.  As with multi-center protocols, a Principal Investigator will be 
responsible at each separate institution for overseeing the protocol, conforming the 
protocol and consent form to their own institutional IRB requirements, and for achieving 
their own institution’s IRB approval prior to proceeding. 

 
 6.  Addendum:  The oversight of the CBCP, by charter, consists of the following two   
                 groups: 
 
 1.  Steering Committee – this committee provides internal review and oversight,  

meets quarterly on average and consists of members from WRNMMC, Windber Research 
Institute, and the Henry M. Jackson Foundation.  . The Steering Committee is chartered 
with CBCP budgetary oversight, review, and approval.  
  
2.  Scientific Advisory Board – provides external peer review and scientific direction.  
Comprised of seven noted leaders in their respective fields of Biomedical Informatics, 
Pathology, Cancer Research, Breast Cancer Pathology, Tissue Banking, Breast 
Nursing/Education, and Breast Center Management.  Board serves to provide scientific 
oversight of protocols, research studies and future vision of project.  SAB meets three 
times annually. 
  
The Steering Committee first met in February 2000, and has continued to meet and 
provide Project oversight and direction continuously.  The SAB was formed and the 
initial stated goals of the Steering Committee regarding the five pillars have been 
implemented, the SAB helps determine the future direction of research that was not 
initially included as part of what the Steering Committee developed.  
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11. FACILITIES TO BE USED: The facilities to be used in this research study include the 
following: 
 
 1. Walter Reed National Military Medical Center (WRNMMC): 

a. The Comprehensive Breast Center (CBCP) located in Bldg 19, third 
floor, which contains a breast biopsy procedure room / recovery area, a 
fully-functional pathology laboratory, the tissue bank area with freezer, the 
separate patient blood-drawing room, and the clinical and counseling areas. 

b. The Operating Rooms on the third floor located in Bldg 9 where 
cancer-directed surgeries are performed. 

c.  The Women’s Imaging Center  located in Bldg 19, third floor, where 
non-surgical breast biopsies will take place.  

d. The Pathology Laboratory located in Bldg 9, basement, where some 
breast specimens are accessioned. 

 
2. At Windber Research Institute (CBCP) / Windber Medical Center: The WRI 
Functional Genomics and Proteomics Facility and Tissue Banks, located in Windber, 
PA. The facility is a 6000sq ft highly integrated laboratory that is adequately equipped 
for tissue processing and archiving, functional genomics, proteomics, high-throughput 
gene and protein expression profiling, microarray construction, DNA sequencing, 
single nucleotide polymorphism analysis, micro satellite analysis, mass spectral 
analysis, laser capture microdisection, bioimaging and microscopy. 

 
The address for the CBCP is: 
 
 Clinical Breast Care Project (CBCP) 
   WRNMMC, Bldg 19, third floor 
   8901 Wisconsin Avenue 
   Bethesda, MD 20889-5600 
   Phone: 301-400-1477 
    
 
12. TIME REQUIRED TO COMPLETE:  

      Anticipated start –  November 2011 
                                            Expected completion - Indefinite 
 
13.  FUNDING IMPLICATIONS: 
 
 Funding or other resources will be from outside sources: Yes   X      No         
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This grant is administratively managed by Lee Bronfman of the Henry M. Jackson 
Foundation, phone 301-295-3890. No funds will be transferred into WRNMMC. 

 
 
        Budget request from DCI:  
 FY 2001 FY 2002 TOTAL 
 

  Equipment: 
      Consumable Supplies (Itemize): 
       
  Other -  
 
  Travel -      
   Reprints -      

 
      TOTAL $         $          $ NONE       
 
 
14.  NUMBER OF PATIENTS/CHARTS/SPECIMENS TO BE STUDIED: We have an 
expected (estimated) number of patients per year that will be enrolled at WRNMMC in the 
tissue protocol. We estimate that the number of patients newly diagnosed with breast cancer 
and treated at  WRNMMC will average 1-300 per annum. The number of patients undergoing 
some or any form of a breast biopsy for any reason at our institution may average 1100 per 
annum. 
 
15.  TYPE OF SUBJECT POPULATION TO BE STUDIED:  Military health care 
beneficiaries over the age of 18 years presenting with the diagnosis of breast cancer, or any 
radiologic or clinical breast lesion requiring biopsy or tissue diagnosis.    
       
 
16. ENVIRONMENTAL IMPACT STATEMENT:  For Questions contact:  
 Laura Broussard, Environmental Program Office at 301-295-6436. 
 
   a.  Does any part of this protocol generate hazardous chemical waste as defined by Title 40 of  
the Code of Federal Regulation   YES  (  )     NO   (X) ?   If yes, at what stages and how much? 
 
 
   b.  Have you considered any alternative procedures YES  (   )     NO  (   )   N/A  (X) ?  If yes, why 
were they rejected? 
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17.   INVESTIGATOR AGREEMENT  
 
By submitting this protocol and providing an electronic signature in IRBNet, or an ink signature 
below, I agree to the following statements: 
 
General Assurance:  I agree to conduct the study as outlined herein.  I certify that all procedures 
involving human subjects have been described in full.   

 
Starting the Study:  I understand that I cannot begin the study until I have received an approval 
letter documenting approval by the WRNMMC IRB. 

 
Consent:  I am responsible for assuring the quality of each subject’s consent in accordance with 
current federal regulations.  This includes ensuring that any “designee” that obtains consent on 
my behalf is completely familiar with the protocol and is qualified to perform this responsibility. 

 
Adverse Events:  I understand that I must report serious adverse events within two days to the 
IRB and provide this information to the Medical / Research Monitor. I will report unexpected 
(but not serious) adverse events that may possibly be related to participation in the protocol 
within 10 working days to the IRB using the same procedure. 

 
Training:  I verify that the personnel performing these procedures described in this protocol are 
technically competent, have been properly trained, and are appropriately qualified. 

 
Compensation:  I am aware that members of the research team are not authorized to accept any 
form of personal compensation for our efforts in conducting this research. 

 
Modifications:  I am aware that all changes to the protocol must be approved by the IRB before 
implementation.  Examples of changes to protocols that require IRB approval include change of 
on-site PI, addition of personnel on study, increased sample size, addition of other data points, 
sources of outside funding, and addition of data collection sites. 

 
Deviations to the Protocol:  I am aware that any protocol deviations discovered by either the PI 
or auditing official will be immediately reported to the IRB.  All corrective actions will be 
documented and become a part of the master study file, along with the report. 

 
Duplication of Effort:  I have made a reasonable good faith effort to ensure that this protocol is 
not an unnecessary duplication of previous experiments. 

 
Reports:  I agree to provide a Continuing Review Progress Report 30 days prior to the 
anniversary of the protocol’s initial approval or as stipulated by the IRB.  I agree to submit a final 
report within 30 days following completion or termination of the study. 
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Maintain Study Files: I agree to maintain a Study File that must be kept for three years from the 
date the study is closed (32 CFR 219.115(b).  If IND medication or IDE appliances are used, the 
file must be kept for 2 years after Food and Drug Administration (FDA) approval and can then be 
destroyed; or if no application is filed or approved, until 2 years after the study is discontinued 
and FDA notified (21CFR 312.62(c).  I acknowledge that research data is the property of the 
Command and will not be removed without prior approval. When I am scheduled to PCS or ETS, 
study records will be given to a new PI or the Department Chief, or turned over to the 
Department of Research Programs. 
 
This file may be inspected at any time by Department of Research Programs, the FDA, and/or 
other applicable regulatory agencies responsible for the oversight of research.  This file will 
include: 

 
 A.  The approved protocol and applicable amendments. 
 B.  The IRB minutes granting approval to initiate the study. 
 C.  IRB approval letter. 

D.  Each Consent Form/HIPAA Authorization signed by the subject or surrogate. 
 E.  Continuing Review Progress Reports. 
 F.  Reports of adverse effects. 
 G.  Reports of any significant new findings found during the course of the study. 
 H.  All study documents generated from study date. 
 I.   Publications, abstracts, reprints resulting from study data. 
 J.  All information pertaining to an investigational drug or device. 
 
Publications:  I am aware that advertisements, abstracts, presentations or publications resulting 
from research protocols must have their products cleared by the Public Affairs Office, undergo 
Operation Security (OPSEC) review, undergo review for release of actionable medical 
information, and Publication Clearance. 
 
Applicable Regulations:  I am familiar with applicable regulations governing research, and will 
adhere to all of the requirements outlined in the DoD Multiple Project Assurance for the North 
Atlantic Regional Medical Command. 
 
I understand that if I fail to comply with any of these responsibilities, all projects for which I am an 
investigator may be suspended. 
 
Provide electronic signature in IRBNet; if not available, provide ink signature with signature block. 
 
PRINCIPAL INVESTIGATOR   WRNMMC LEAD INVESTIGATOR 
Rank, Name, Corps     Rank, Name, Corps 
Title       Title 
Department      Department 
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Requirements of U.S. Army Medical Research and Materiel Command's Human Subjects 
Research Review Board for secondary review:   
 
1.  Unanticipated problems involving risk to volunteers or others should be promptly reported by 
phone (301-619-2165), by email (hsrrb@amedd.army.mil), or by facsimile (301-619-7803) to the 
U.S. Army Medical Research and Materiel Command's Human Subjects Research Review 
Board.  A complete written report should follow the initial notification. In addition to the 
methods above, the complete report can be sent to the U.S. Army Medical Research and Materiel 
Command, ATTN: MCMR-ZB-P, 504 Scott Street, Fort Detrick, MD 21702-5012. 
 
2. The HSRRB must be notified of any deviation to the protocol that may have an affect on the 
safety of the subject and the integrity of the study.  This notification should occur as soon as the 
deviation is identified.  In addition, all deviations must be reported in the continuing review 
report (Annual Progress Report) and final study report. 
 
3. Amendments to this protocol will be submitted to the WRNMMC Department of Research 
Programs.  Upon approval, the amendment will be submitted to the HSRRB.  This amendment 
will receive either full HSRRB review or expedited review by the Chair, as appropriate.  The 
amendment may only be implemented after HSRRB approval has been granted. 
 
4. A copy of the approved continuing review report (Annual Progress Report) and final study 
report will be submitted to the HSRRB for acceptance. 
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19.  APPENDICES   
 
APPENDIX A – Study Workflows uploaded in IRBNet 
 
APPENDIX B - Questionnaires uploaded in IRBNet 
 
APPENDIX C – Included with original submission 
 
APPENDIX D - Pathology Impact Statement uploaded in IRBNet 
 
APPENDIX E – Signed Conflict of Interest Statement uploaded in IRBNet 
 
APPENDIX F – MTA uploaded in IRBNet 

 
APPENDIX G – NA (Advertisement Brochure/Flyer) 
 
APPENDIX H - Consent Form uploaded in IRBNet 

 
APPENDIX I - HIPAA uploaded in IRBNet 
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 Last Name______________________________ 

  

WALTER REED NATIONAL MILITARY MEDICAL CENTER (WRNMMC) 
  

This Specimen banking consent form is valid only if it contains the IRB 
stamped date. 

 
Consent for Voluntary Participation in a Specimen Banking Study 

Entitled:  

 
“Tissue and Blood Library Establishment for Molecular, Biochemical and 

Histologic Study of Breast Disease” 
 

Principal Investigator: Craig D. Shriver, COL, MC, General Surgery Service, 
Department of Surgery 

 
Study Sites: X WRAMC   

 
1. INTRODUCTION OF THE STUDY 

 
You are being asked to be in this research study because you are scheduled to 

have part or all of your breast tissue surgically removed as part of your clinical 
care.  Your participation is voluntary.  Refusal to participate will not result in 

any penalty or loss of benefits to which you are otherwise entitled.   

 
Please read the information below, and ask questions about anything you do 

not understand, before deciding whether to take part in the study. 
 

2.  PURPOSE OF THE STUDY 
  

The purpose of the study is to gather samples of breast tissue, lymph node, 
and blood for use in future research studies.  As part of the normal procedure, 

small amounts of breast tissue and lymph node are usually left over after all 
the clinical testing has been done.  We would like to keep some of this left over 

tissue, and take some blood from you.  By carefully examining breast cells 
from many different breast conditions, we hope to improve our understanding 

of the causes and best treatments of these medical problems.  All normal 
hospital regulations will be followed in sending the tissue removed from your 

body, to pathology for diagnosis. 
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3.  PROCEDURES TO BE FOLLOWED 

 
All necessary diagnostic tests will be performed by the pathologist on your 

surgically removed breast tissue prior to the release of any excess tissue by 
the pathologist.  Then, if you agree to be in this study, a small amount of 

excess breast tissue will be obtained from the pathologist, only tissue that 
would otherwise be thrown away will be used for this study.  If your surgical 

procedure also involves the removal of any lymph node(s), then a small 
amount of lymph node will also be obtained from the pathologist.  We will also 

take a small amount of blood from you.  Some tube(s) of blood (up to 20cc or 
about 4 teaspoons) will be drawn either before surgery or drawn separately at 

the time of your needle breast biopsy.   
 

Participating in this study will not delay the processing of the pathology report 
and will not add to the time of your surgery.  No additional surgery will be 

done on you to obtain these samples and only tissue that would otherwise be 

thrown away will be used for this study.  In other words, all necessary 
diagnostic tests will be done first, prior to release of any excess tissue by the 

pathologist.  If your breast tissue is being removed for therapeutic reasons and 
you consent to participate in this study,  it is important for us to study the 

normal breast tissue because it allows our researchers to learn what non-
diseased, normal breast tissue looks like at the genetic and protein levels, 

which we are analyzing in this study.   
 

You will be asked to fill out a questionnaire at the time of the first visit. There 
will be some basic information collected about your breast, health, and medical 

history.   
 

4.  IDENTIFICATION OF YOUR BLOOD AND/OR TISSUE SAMPLES, HOW 
AND WHERE THEY WILL BE STORED AND WHO WILL HAVE ACCESS TO 

YOUR SAMPLES 

 
You will be assigned a code number referred to as the Clinical Breast Care 

Program (CBCP) number [not your name or social security number (SSN)], 
that will be used for the blood and tissue samples, the questionnaire and any 

clinical information.  The only connection between your “CBCP number” and 
your name or SSN will be kept in double-locked secure files and via a password 

protected secure database. 
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The blood samples will be frozen and stored indefinitely in either the Breast 

Care Center laboratory sites at Walter Reed or our off-site facility, Windber 
Research Institute (WRI), Windber, PA.  All samples will be kept in a secured 

(locked) freezer and identified only by codes for the CBCP.  Only researchers 
within the CBCP or associated with the CBCP may have access to the samples 

and related clinical information.  The tissue and blood samples will undergo the 
primary research studies as described in the next paragraphs. 

 
This breast tissue can be used for many types of laboratory research looking at 

cell changes during breast cancer development, identification of risk factors 
that lead to breast cancer, learning why and how breast cancer spreads to 

lymph nodes, and breast tissue biology.   
 

The primary research uses of the blood and tissue samples are to study the 
genetic makeup, to examine protein changes, and to look for other markers 

that may be associated with breast disease.  This information will be analyzed 

and stored in a computer database using your assigned code number. 
 

Any remaining blood and tissue samples left over after these studies are done 
will remain frozen indefinitely until needed for approved research projects, if 

you consent for future unknown breast disease research.  You will be provided 
the opportunity at the end of this consent form to indicate whether you will 

allow your blood and tissue samples to be used for future breast research.  It 
is not possible at this time to predict all the potential future research uses of 

the samples. 
 

If other research is to be conducted using these samples, the research will only 
be conducted after the proposed study protocol has received approval from the 

local Institutional Research Board (IRB).     
 

Because these research projects are experimental, the results of any research 

done with your tissue will not be given to you or your doctor.  These reports 
will not be put in your health records.  The research will not be used in 

decisions regarding your medical care.  Third parties, such as relatives, 
physicians, and insurance companies, will not have access to your information 

from these studies. 
 

 
5.  AMOUNT OF TIME FOR YOU TO COMPLETE THIS STUDY 
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Your participation in this study will consist of the time necessary to read and 

understand this consent form, and to complete the questionnaires.  The 
collection of all of the samples to be used in this study will be done at the time 

of your surgery.  The blood draw will occur prior to your IV placement for the 
procedure, or if no IV is to be placed, then the collection will be done 

separately and take about 5 minutes. 
 

Your samples will be stored until they are no longer needed for research, or 
until you request removal of your samples from our repository where the 

samples are stored.  You may withdraw from this study at any time, and may 
request that any remaining samples be destroyed.  The PI or the Research 

Protocol Coordinator will be the point of contact, if you choose to withdraw or if 
destruction of the samples becomes necessary. Removal of your samples from 

the bank must be requested in writing to the researcher at the address at the 
end of this consent form. 

 

6.  NUMBER OF PEOPLE THAT WILL TAKE PART IN THIS STUDY 
 

This study is called a multi-site study because participants from several 
hospitals will be in the study. There will be up to 1200 people taking part in 

this study each year.   
 

7.  POSSIBLE RISKS OR DISCOMFORTS FROM BEING IN THIS STUDY 
 

There may be some discomfort from drawing blood, and you may experience 
some pain, swelling and a bruise at the site of the needle stick.  Some people 

feel dizzy or light-headed for a few minutes after blood is drawn.  
 

These include employment problems, difficulty obtaining life or health 
insurance, mental stress for you or your family members, and other social 

discomforts and inconveniences.  These risks can impact the mental state of 

both you and your family members, which could require counseling. 
 

 
 

 
 

8.  POSSIBLE BENEFITS FROM BEING IN THIS STUDY 
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You will not benefit from being in this study, but the possible benefits of future 

research from your blood/and or tissue include learning and understanding 
more about what causes breast cancer, and how to prevent and treat it. 

 
9.  CONFIDENTIALITY/PRIVACY OF YOUR IDENTITY AND YOUR 

RESEARCH RECORDS 
 

The principal investigator will keep your research records in a secure and locked 
place.  These records may be looked at by staff from the WRNMMC Department of 

Research Programs, the Institutional Review Board (IRB), the representatives of 
the US Army Medical Research and Material Command, and other government 

agencies as part of their duties.  These duties include making sure that the 
research participants are protected.  Confidentiality of your records will be 

protected to the extent possible under existing regulations and laws but cannot be 
guaranteed. Complete confidentiality cannot be promised, particularly for military 

personnel, because information bearing on your health may be required to be 

reported to appropriate medical or command authorities. Your name will not 
appear in any published paper or presentation related to this study. 

 
This research study meets the confidentiality requirements of the Health 

Insurance Portability and Accountability Act (HIPAA).  
 

10.  CONDITIONS UNDER WHICH YOUR PARTICIPATION IN THIS 
STUDY MAY BE STOPPED WITHOUT YOUR CONSENT 

 
 Your taking part in this study may be stopped without your consent if 

remaining in the study might be dangerous or harmful to you.  Your taking 
part in this study may also be stopped without your consent if the military 

mission requires it, or if you lose your right to receive medical care at a 
military hospital. 

 

11.  ELIGIBILITY AND PAYMENT FOR BEING IN THIS STUDY 
 

You will not receive any payment for being in this study.     
 

12.  COMPENSATION TO YOU IF INJURED AND LIMITS TO YOUR 
MEDICAL CARE 

 
Should you be injured as a direct result of your participation in this study, you 

will be provided medical care for that injury at no cost to you.  You will not 
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receive any compensation (payment) for injury. You should also understand 

that this is not a waiver or release of your legal rights.   

Medical care is limited to the care normally allowed for Department of Defense 

(DOD) health care beneficiaries (patients eligible for care at military hospitals 
and clinics).  Necessary medical care does not include in-home care or nursing 

home care.  You should discuss this issue thoroughly with the PI before you 
enroll in this study. 

 
If at any time you believe you have a study-related injury or illness as a result 

of participating in this research project, you should contact the PI.  For 
questions about your rights as a research participant, call the Walter Reed 

National Military Medical Center Institutional Review Board (a group of people 
who review the research to protect your rights) at 301-295-2275, or the Staff 

Judge Advocate (SIA) Office at 301-295-2215. 
 

13.  COSTS THAT MAY RESULT FROM TAKING PART IN THIS STUDY 

 
There is no charge to you for taking part in this study.   

 
14.  IF YOU DECIDE TO STOP TAKING PART IN THIS STUDY AND THE 

INSTRUCTIONS FOR STOPPING EARLY 
 

You have the right to withdraw from this study at any time. This can be done 
by contacting the PI, or the research protocol coordinator, at the phone 

number in section 19 of this consent form.  You may request that your sample 
be destroyed or that your identification be removed without destroying the 

sample.  This request needs to be in writing to the address at the end of this 
consent form; by leaving the study at any time, you in no way risk losing your 

right to medical care. 
 

 

 
 

15.  RESEARCH RESULTS 
 

The results from tests that may be done on the (blood and/or tissue) that you 
donate for future research will not be given to you or to your doctor, even if 

you ask that this be done and the results will not become part of your hospital 
medical record because these tests will be done for research purposes only.  
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Your individual testing results that may be done on the blood and/or tissue 
that you donate for future research will not be released to any third party, 

including family members, personal physicians, insurers or employers, under 
any circumstance unless required by law. 

 
You should understand that there is a chance that the samples you are providing 

in this study may be used in other research studies related to breast disease.  
You may not be given any notice of future use of your sample.  The 

confidentiality of your specimens will be protected in the same fashion as stated 
previously in the Description of This Study and/or Confidentiality section.  You 

will not be personally identified in any published paper of these other research 
studies.  Any other researcher using these samples will be under the direction of 

the CBCP, no direct identifiers such as your name, address, social security 
number (SSN), etc. will be provided to these researchers, but they could be 

provided with some identifying clinical information about you, such as date of 

surgery, diagnosis, treatment. 
 

16.  YOUR RIGHTS IF YOU TAKE PART IN THIS STUDY   
 

Participating in this study is your choice. You may choose either to participate or 
not to participate in the study.  If you choose to participate in this study, you 

have the right to withdraw from this study at any time.  This can be done by 
contacting the PI, or the research protocol coordinator, at the phone number in 

section 19 of this consent form.  You may request that your sample be destroyed 
or that your identification be removed without destroying the sample. This 

request needs to be in writing to the address provided at the end of this consent 
form. 

 
No matter what decision you make, there will be no penalty to you and you will 

not lose any of your regular benefits or risk losing your right to medical care. 

 
 

17. THE NEW FEDERAL LAW – “GENETIC INFORMATION NON-
DISCRIMINATION ACT” (GINA) 

 
This new Federal law generally makes it illegal for health insurance companies, 

group health plans, and most employers to discriminate against you based on 
your genetic information.  This law generally will protect you in the following 

ways: 
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Health insurance companies and group health plans may not request your 
genetic information that we get from this research. 

       
Health insurance companies and group health plans may not use your genetic 

information when making decisions regarding your eligibility or premiums. 
    

Employers with 15 or more employees may not use your genetic information 
that we get from this research when making a decision to hire, promote, or fire 

you or when setting the terms of your employment. 
 

All health insurance companies and group health plans must follow this law, 
dated 21 May 2010. 

 
Be aware that this new Federal law does not protect you against genetic 

discrimination by companies that sell life insurance, disability insurance, or 

long-term care insurance." 
 

18.  AUTHORIZATION FOR RESEARCH USE OF PROTECTED HEALTH 
INFORMATION   

 
The Federal Health Insurance Portability and Accountability Act (HIPAA) 

includes a Privacy Rule that gives special safeguards to Protected Health 
Information (PHI) that is identifiable, in other words, can be directly linked to 

you (for example, by your name, social security number, etc.).  We are 
required to advise you on how your PHI will be used. 

 
(1) What information will be collected?  

For this research study, you will be asked some basic information about your 
breast, health, and medical history.  The questionnaire will also involve 

information on caffeine intake, dietary fat intake, and lifestyle stress.   

 
(2) Who may use your PHI within the Military Healthcare System? 

The members of the research team will have access to your health information 
in order to find out if you qualify to participate in this study, and for analyzing 

research data.  Additionally, your PHI may be made available to health 
oversight groups such as the WRNMMC Department of Research Programs and 

Institutional Review Board, and other government agencies as part of their 
duties.  These duties include making sure that research subjects are protected.  
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(3) What persons outside of the Military Healthcare System who are 

under the HIPAA requirements will receive your PHI? 
Information outside the Military Healthcare System such as dates of surgery, 

diagnosis, treatment, etc. related to the CBCP code assigned to your research 
file may be shared with the research team for the purpose of performing the 

IRB approved research study.  Your name, address and contact information will 
not be shared. 

 
(4) What is the purpose for using or disclosing your PHI? 

The members of the research team need to use your PHI in order to analyze 
the information related to the specific kind research study being performed.  

Researchers associated with the CBCP will use your blood and/or tissue 
samples to study the genetic makeup, protein changes, and other research 

markers that may be associated with breast disease, and unknown future 
research.  The clinical information is important for performing analysis. 

 

(5) How long will the researchers keep your PHI? 
There is no expiration date for this study to maintain your PHI, since this study 

collects samples for placement within a tissue bank. 
 

(6) Can you review your own research information?  
You will not be able to look at your research information.  

 
(7) Can you cancel this Authorization?  

Yes.  If you cancel this Authorization, however, you will no longer be included in 
the research study.  The information and samples we collected from you may be 

destroyed at your request.  The research and samples that may have been used 
prior to your request will not be able to be destroyed or withdrawn because they 

will already be among the statistics of the study.  If you wish to cancel your 
Authorization, please contact the Principal Investigator or the Research Protocol 

Coordinator in writing. 

 
(8) What will happen if you decide not to grant this Authorization? 

If you decide not to grant this Authorization, you will not be included in this 
research study.  Refusal to grant this Authorization will not result in any loss of 

medical benefits to which you are otherwise entitled. 
 

(9) Can your PHI be disclosed to parties not included in this 
Authorization who are not under the HIPAA requirements? 

Walter Reed National Military Medical Center, Bethesda 

IRBNet# 20704 

IRB Approval Date:  17 May 2012 

IRB Expiration Date:  16 May 2013 

Do Not Sign Past the Expiration Date 
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There is a potential that your research information will be shared with another 

party not listed in this Authorization in order to meet legal or regulatory 
requirements.  Examples of persons who may access your PHI include 

representatives of the Food and Drug Administration, the Department of Health 
and Human Services (DHHS) Office for Human Research Protections (OHRP), 

and the DHHS Office for Civil Rights. This disclosure is unlikely to occur, but in 
that case, your health information would no longer be protected by the HIPAA 

Privacy Rule. 
 

(10) Who should you contact if you have any complaints? 
If you believe your privacy rights have been violated, you may send a written 

complaint to the WRNMMC Privacy Officer, located at 8901 Wisconsin Avenue, 
Bethesda, MD 20889-5600, telephone: 301-319-4775. 

 
Your signature at the end of this document acknowledges that you authorize 

WRAMC personnel to use and disclose your Protected Health Information (PHI) 

collected about you for research purposes as described above.    
 

19.  CONTACTS FOR QUESTIONS ABOUT THE STUDY 
 

If you have questions about the study, you should contact either the PI or the 
Research Protocol Coordinator at WRNMMC 301-319-2385.   

 
20.  OTHER FUTURE RESEARCH FOR WHICH YOUR BLOOD AND/OR 

TISSUE SAMPLES TAKEN DURING THIS STUDY COULD BE USED 
 

Please read carefully each sentence below and think about your choices.  After 
reading each sentence, circle “yes” or “no”, include the date and your initials.  

If you have any questions please talk to your doctor. 
 

 

 
 

 
 

 
 

 
 

 

Walter Reed National Military Medical Center, Bethesda 

IRBNet# 20704 

IRB Approval Date:  17 May 2012 

IRB Expiration Date:  16 May 2013 
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BY SIGNING THIS FORM, YOU ARE AGREEING THAT:  

 
a. My tissue and serum (blood) samples may be kept for use in future research 

to learn about, prevent, detect, or treat breast cancer, and to learn about 
whether certain genes relate to breast cancer:   

 
  YES     NO     Participant’s Initials _____ Date _______ 

 
b. My clinical data/images, mammogram, breast ultrasound may be used or 

reviewed for future research: 
 

  YES     NO     Participant’s Initials _____ Date _______ 
 

c. The principal investigator (or someone he or she chooses) may contact me 
in the future to ask me to take part in future research: 

 

  YES     NO     Participant’s Initials _____ Date _______ 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

Walter Reed National Military Medical Center, Bethesda 
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IRB Approval Date:  17 May 2012 

IRB Expiration Date:  16 May 2013 

Do Not Sign Past the Expiration Date 
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 SIGNATURE OF RESEARCH SUBJECT 

I have read (or someone has read to me) the information in this consent form.  
I have been given a chance to ask questions and all of my questions have been 

answered to my satisfaction.  
 

BY SIGNING THIS CONSENT FORM, YOU FREELY AGREE TO TAKE PART 
IN THE RESEARCH IT DESCRIBES. 

 
______________________________  ______________    

Participant’s Signature     Date 
 

_____________________________________________________     
Printed First name    MI   Printed Last Name]  

             
 

___________________  _______________ __________ 

SSN    Sponsor’s Last 4   Date of Birth 
__________________________________________________________ 

Street or mailing address 
 

__________________________________________________________ 
City                          State    Zip Code                      

A copy of this consent form will be provided to you. 
 

__________________________________________________________ 
 

SIGNATURE OF INVESTIGATOR 
I have explained the research to the volunteer and answered all of his/her 

questions.  I believe that the volunteer subject understands the information 
described in this document and freely consents to participate. 

 

__________________________________________________________ 
Investigator’s Signature     Date (must be the same as the participant’s)  

  
__________________________________________________________ 

Investigator’s Printed Name 
 

  

Walter Reed National Military Medical Center, Bethesda 

IRBNet# 20704 

IRB Approval Date:  17 May 2012 

IRB Expiration Date:  16 May 2013 

Do Not Sign Past the Expiration Date 







































CBCP # ________________ 
DATE: _________________ 
 

NWLRC FAT INTAKE SCALE 
 
Check the answer which best describes the way you have been eating over the month. 
1.  How many ounces of neat, fish or poultry do you usually eat?* 
_____1. I do not eat meat, fish or poultry 
_____2. I eat 3 ounces or less per day 
_____3. I eat 4-6 ounces per day 
_____4. I eat 7 or more ounces per day 
 
*3 ounces of meat, fish or chicken is any ONE of the following: 1 regular hamburger, 1 
chicken breast, 1 chicken leg (thigh & drumstick), 1 pork chop or 3 slices of pre-sliced lunch 
meat. 
 
2. How much cheese do you eat per week? 
_____1. I do not eat cheese 
_____2. I eat whole milk cheese less than once a week and/or use only low fat cheese such as 
diet cheese, low fat cottage cheese, or ricotta 
_____3. I eat whole milk cheese once or twice per week (such as Cheddar, Swiss, and 
Monterey-Jack) 
_____4. I eat whole milk cheese three or more times per week 
 
3. What type of milk do you use? 
_____1. I use only skim or 1% milk or don’t use milk 
_____2. I usually use skim milk or 1% milk but use others occasionally 
_____3. I usually use 2% or whole milk 
 
4. How many visible egg yolks do you use per week? 
_____1. I avoid all egg yolks or use less than one per week and / or use only egg substitute 
_____2. I eat 1-2 egg yolks per week 
_____3. I eat 3 or more egg yolks per week 
 
5. How often do you eat these meats: regular hamburger, bologna, salami, hot dogs, corned 
beef, spareribs, sausage, bacon, braunsweiger, or liver?  Do not count others. 
_____1. I do not eat any of these meats 
_____2. I eat them about once per week or less 
_____3. I eat them about 2 to 4 times per week 
_____4. I eat more than servings per week 
 
 
 
 
 
 
 
 



CBCP # ____________________ 
DATE: _____________________ 
 
6. How many commercial baked goods and how much regular ice cream do you usually eat? 
(Examples: cake, cookies, coffee cake, sweet rolls, donuts, etc.  Do not count low fat 
versions) 
_____1. I do not eat commercial baked goods and ice cream 
_____2. I eat commercial baked goods or ice cream once per week or less 
_____3. I eat commercial baked goods or ice cream 2-4 times per week 
_____4. I eat commercial baked goods or ice cream more than 4 times per week 
 
7. What is the main type of fat you cook with? 
_____1. I use nonstick spray or I do not use fat in cooking 
_____2. I use a liquid oil (examples: Safflower, sunflower, corn, soybean, and olive oil) 
_____3. I use margarine 
_____4. I use butter, shortening, bacon drippings or lard 
 
8. How often do you eat snack foods such as chips, fries or party crackers? 
_____1. I do not eat these foods 
_____2. I eat one serving of these snacks per week 
_____3. I eat these snacks 2-4 times per week 
_____4. I eat these snack foods more than 4 times per week 
 
9. What spread do you usually use on bread, vegetables, etc? 
_____1. I do not use any spread 
_____2. I use diet or light margarine 
_____3. I use margarine 
_____4. I use butter 
 
10. How often do you eat candy bars, chocolate, or nuts? 
_____1. Less than once per week 
_____2. One to three times per week 
_____3. More than 3 times per week 
 
11. When you use recipes or convenience foods, how often are they low fat? 
_____1. Almost always 
_____2. Usually 
_____3. Sometimes 
_____4. Seldom or never 
 
12. When you eat away from home, how often do you choose low fat foods? 
_____1. Almost always 
_____2. Usually 
_____3. Sometimes 
_____4. Seldom or never 
 
 
Sum Score: _________________ 







 

The Director of the Clinical Breast Care Project would like to invite you to the 11th Annual Clinical Breast 
Care Project Offsite Meeting 

April 3rd-6th, 2011 
Nemacolin Woodlands Resort 

Farmington, Pennsylvania 

This meeting will provide a forum for discussion of current and future opportunities for the Clinical 
Breast Care Project.  Presentations will focus on clinical care, science and research. 

Individuals will need to coordinate their travel which will be reimbursed by contacting Kerri Cronin or 
Dianne Tracey at the number listed below. Lodging and meals will be contracted and arranged for 
attendees who RSVP.  Please RSVP by March 11th, 2011 by completing the attached registration and 
meal forms.  The forms may be returned via email to Kerri Cronin or Dianne Tracey at the email 
addresses listed below or by faxing your completed forms to 202-782-4260. 
 
For questions or concerns, please contact the meeting coordinators: 

Kerri Cronin  
Ph:  202-782-0002 
Fax: 202-782-4260 
Kerri.cronin@amedd.army.mil 

Dianne Tracey 
Ph: 202-782-0002 
Fax: 202-782-4260 
Dianne.tracey.ctr@amedd.army.mil 

 

Sincerely, 

 

Craig D. Shriver, MD FACS COL MC 
Director and Principle Investigator, 
Clinical Breast Care Project 

mailto:Kerri.cronin@amedd.army.mil�
mailto:Dianne.tracey.ctr@amedd.army.mil�


Walter Reed Army Medical Center 
Comprehensive Breast Center, Ward 55 
6900 Georgia Avenue, NW 
Washington, DC 20307-5001 
(202) 782-0002 www.cbcp.info



11TH ANNUAL CBCP OFFSITE 

AGENDA

ELEVEN YEARS OF SUCCESS 
THROUGH SOUND VISION, SUSTAINED GROWTH, & COLLEGIAL TEAMWORK



3:00 PM - 6:00 PM Registration Marquis Foyer

6:00 PM - 8:30 PM Cocktail Reception & Dinner Salons 1 & 2

7:00 AM - 4:00 PM Registration Marquis Foyer

7:00 AM - 08:00 AM Continental Breakfast Marquis Foyer 3, 4

7:55 AM - 8:00 AM Administrative Announcements Lee Bronfman, RN, MA, CCRP Salons 3 & 4

8:00 AM - 8:30 AM The Patient’s Perspective Jodi Petit Salons 3 & 4

8:30 AM - 9: 30 AM Director’s remarks Craig D. Shriver, MD, FACS, COL, MC Salons 3 & 4

9:30 AM - 10:00AM Break/Group Photo Marquis Foyer 3, 4

10:00 AM - 11:00 AM
Keynote Address: A Global Perspective on 
Breast Healthcare: The Breast Health Global 
Initiative

Benjamin O. Anderson, MD Salons 3 & 4

11:00 AM - 11:30 AM President and CEO Windber Research Inst. Tom Kurtz Salons 3 & 4

11:30 AM -12:00 PM WRI Chief Scientific Officer Richard Mural, PhD Salons 3 & 4

12:00 PM - 1:00 PM Lunch Salons 1 & 2

1:00 PM - 1:30 PM The NINA Study Barbara Urban, MD & Erin Seeley, PhD Salons 3 & 4

1:30 PM - 2:00 PM Whither goest thou, Axillary Dissection? Philip Perdue, MD Salons 3 & 4

2:00 PM - 2:45 PM
New And Interesting Points Regarding 
Genetic Testing For Hereditary Cancers

Raymond Weiss, MD Salons 3 & 4

2:45 PM - 3:15 PM Axillary lymph nodes: friend or foe to 
metastatic colonization?

Rachel Ellsworth, PhD Salons 3 & 4

3:15 PM - 3:30 PM Break Marquis Foyer 3, 4

3:30 PM- 4:00 PM Tissue Microarray Jeffrey Hooke, MD Salons 3 & 4

4:00 PM - 5:30 PM The Komen Promise Grant  - Panel
Albert Kovatich, MS, Hai Hu, PhD, John 
Eberhardt, Hallgeir Rui, MD, PhD

Salons 3 & 4

6:30 PM- 9:00 PM Cocktail Reception, Dinner Grand Ballroom

7:30 PM - 9:30 PM Steering Committee Meeting Craig D. Shriver, MD, FACS, COL, MC Nemacolin 1, 6

7:00 AM - 12:00 PM Registration Marquis Foyer

7:00 AM - 08:00 AM Continental Breakfast Marquis Foyer 3, 4

7:55 AM - 8:00 AM Administrative Announcements Lee Bronfman, RN, MA, CCRP Salons 3, 4

8:00 AM - 8:30 AM
Comparison of gene expression of triple-
negative breast tumors from African American 
and Caucasian women

Lori Field, PhD Salons 3, 4

Sunday, April 3, 2011

Time Meeting Facilitator Location

Monday, April 4, 2011

Time Meeting Facilitator Location

Tuesday, April 5, 2011

Time Meeting Facilitator Location



6:30 PM  - 8:30 PM Cocktail Reception and Dinner Grand Ballroom

7:30 PM - 9:30 PM Scientific Advisory Board Meeting Craig D. Shriver, MD, FACS, COL, MC Nemacolin 1, 6

7:15 AM - 8:15 AM Continental Breakfast Marquis Foyer 3, 4

8:00 AM - 8:05 AM Administrative Announcements Lee Bronfman, RN, MA, CCRP Salons 3, 4

8:00 AM - 10:00 AM Working group: Windber Richard Mural, PhD Salon 1

8:00 AM - 10:00 AM Working group: National Capital Area Lee Bronfman, RN, MA, CCRP Salon 2

10:00 AM - 10:30 AM Closing Remarks Craig D. Shriver, MD, FACS, COL, MC Salons 3, 4

8:30 AM - 9:00 AM Epigenetic Changes in Breast Care Karin Michaels, ScD, PhD Salons 3, 4

9:00 AM - 9:30 AM
Treatment-related functional morbidity - The 
NNMC experience over 10 years

Nicole Stout Salons 3, 4

9:30 AM - 10:00 AM
Stress Therapy Empowers Prevention (STEP): 
A Healthy-Lifestyle Program for Breast 
Cancer Patients

Darrell Ellsworth, PhD Salons 3, 4

10:00 AM - 10:30 AM Break Marquis Foyer 3, 4

10:30 AM - 11:00 AM Breast Cancer Update in Medical Oncology Chris Gallagher, MD Salons 3, 4

11:00 AM -11:30 AM
The CBCP Tissue Bank at WRI - The Year in 
Review

Stella Somiari, PhD Salons 3, 4

11:30 AM - 11:50 PM
Tankyrase as a Target of Breast Cancer 
Therapy

George Iida, PhD Salons 3, 4

11:50 AM - 12:10 PM 
Matrix Metalloproteinase-1 2G Insertion 
Polymorphism: A Prognostic Marker for 
Predicting Breast Cancer Severity 

Jing Zhou, PhD Salons 3, 4

12:10 PM - 12:30 PM
Copy Number Variation in Low and High-
grade Breast Tumors

Heather Patney Salons 3, 4

12:30 PM - 1:30PM Lunch Salons 1, 2

1:30 PM - 2:00 PM
The International Breast Care Program: An 
Exciting Concept Nick Jacobs, FACHE Salons 3, 4

2:00 PM - 2:20 PM
Development of CD44 Specific DNA 
Aptamers that Inhibit Growth, Migration, and 
Invasion of Breast Cancer Cells

Rebecca Clancy Salons 3, 4

2:20 PM - 2:40 PM
Wnt Signaling Pathway: Regulation of 
Migration and Growth of Triple-negative 
Breast Cancer Cells

George Iida, PhD Salons 3, 4

2:40 PM - 3:10 PM Break Marquis Foyer 3, 4

3:10 PM - 3:40 PM
Biomedical Informatics: the Past Year and the 
Next Year

Hai Hu, PhD Salons 3, 4

3:40 PM - 4:00 PM
CBCP Clinical Data QA Measures and 
Utilities 

Leonid Kvecher, MS Salons 3, 4

4:00 PM - 4:20PM
Ethnicity Difference of the Concurrence of 
Benign Breast Diseases with Breast Cancer 

Tony Bekhash, MD Salons 3, 4

4:20 PM - 4:45PM Summary and Discussion Richard Mural, PhD Salons 3, 4

Wednesday, April 6, 2011

Time Meeting Facilitator Location
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