AD

CONTRACT DAMD17-96-C-6069
TITLE: Breast Cancer Center Support Grant

PRINCIPAL INVESTIGATOR: Marc E. Lippman, M.D.

CONTRACTING ORGANIZATION: Georgetown University
Washington, DC 20057

REPCRT DATE: September 1987

TYPE OF REPORT: Annual

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Approved for public release;
distribution unlimited

The views, opinions and/or findings contained in this report are
those of the author(s) and should not be construed as an official
Department of the Army position, policy or decision unless so
designated by other documentation.

DTIC QUALITY INSPECTED 5

090 8150866



REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

gathering and maintaining the data needed, and compieting and reviewing the collection of infermation, Send comments regarding ¢

Davis Highway, Suite 1204, Arlington,

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the tima for reviewinﬁ'[nsiructions,_searching existing data sources,
i d ¢ 1_g is burden estimate or any other aspect of this
collection of information, including sugq’estlons for reducing this burden, to Washington Headquarters Services, Directorate Yor Information Ogeratlons and Reports, 1215 Jefferson
A 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project {0704«

188), Washington, DC 20603.

1. AGENCY USE ONLY ({Leave blankj |2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
‘ September 1997 Annual (1l Sep 96 - 31 Aug 97)
4. TITLE AND SUBTITLE 5, FUNDING NUMBERS
Breast Cancer Center Support Grant DAMD17-96-C~6069
6. AUTHORIS}

Marc E. Lippman, M.D.

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Georgetown University REPORT NUMBER
Washington, DC 20057

9, SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) . 10. SPONSORING/MONITORING
U.S. Army Medical Research and Materiel Command AGENCY REPORT NUMBER

Fort Detrick, Maryland 21702-5012

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Bpproved for public release; distribution unlimited

3. ABSTRACT (Maximum 200

This document represents the annual report for our Breast Cancer Center Support Grant. Our
grant consists of five areas, three projects and two cores. Projects include: Project 1 -
Impact of Genetic Testing for Breast Cancer Susceptibility; Project 2 - A Coordinated
Approach to Breast Cancer Diagnosis; and Project 3 - Development of Novel Antiangiogenic
Therapies in Metastatic Breast Cancer. These projects are supported by Core 1 - Patient
Accession Core, and Core 2 - Cancer Clinical and Economic Outcomes Evaluations Core.
During the project period, each of the cores has become established and is fully functional,
and each of the projects has begun to meet its objectives. Detailed summaries of the work
in progress is provided in each of the project areas. Taken together, we believe that these
projects, supported by their appropriate cores, have been successfully initiated and will be
able to meet their statements of work, and to fulfill their scientific objectives during the
granting period.

14. SUBJECT TERMS preast Cancer 15. Nusz;6nF SAGES

16. PRICE CODE

17. SECURITY CLASSIFICATION |18. SECURITY CLASSIFICATION | 19. SECURITY CLASSIFICATION | 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
Unclassified Unclassified Unclassified Unlimited
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)}

Prescribed by ANS1 Std. Z39-18
2988102



FOREWORD

Opinions, interpretations, conclusions and recommendations are
those of the author and are not necessarily endorsed by the U.S.
Army.

Where copyrighted material is quoted, permission has been
obtained to use such material.

Where material from documents designated for limited
distribution is quoted, permission has been obtained to use the
material.

Citations cf commercial organizations and trade names in
this report do not constitute an official Department of Army
endorsement or approval of the products or services of these
crganizations.

In conducting research using animals, the investigator(s)
adhered to the "Guide for the Care and Use of Laboratory
Animals," prepared by the Committee on Care and Use of Laboratory
Animals of the Institute of Laboratory Resources, National
Research Council (NIH Publication No. 86-23, Revised 1985).

v// For the protection of human subjects, the investigator(s)
adhered to policies of applicable Federal Law 45 CFR 46.

In conducting research utilizing recombinant DNA technology,
the investigator(s) adhered to current guidelines promulgated by
the National Institutes of Health.

In the conduct of research utilizing recombinant DNA, the
investigator(s) adhered to the NIH Guidelines for Research
Invelving Recombinant DNA Molecules.

In the conduct of research involving hazardous organisms,
the investigator(s) adhered to the CDC-NIH Guide for Biosafety in
Microbiclogical and Biomedical Laboratories.

A afse/t3
PT - E}ghafhre hate




DAMD17-96-2-606%

TABLE OF CONTENTS

Front Cover

Standard Form 298 .. eeessescssessesssrea

Foreword .....

Table of Contents ......

Principal Investigator’s Introduction ........uiececenniine

Project 1
Impact of Genetic Testing for
Breast Cancer Susceptibility

Project 2

A Coordinated Approach to
Breast Cancer Diagnosis

Project 3
Development of Novel
Antiangiogenic Therapies
in Metastatic Breast Cancer

Core 1

Patient Accession Core

Core 2 reesssnsanansananasss

Cancer Clinical and Economic
Outcomes Evaluations Core

Appendix Packet

.11

. 18

. 37

. 48

84

Mare E. Lippman, MD



DAMD17-96-2-6069 Marc E. Lippman, MD

PRINCIPAL INVESTIGATOR’S INTRODUCTION

Since the inception of our Breast Cancer Center Grant, the participants have worked closely with one another
to achieve the goals of the grant. While each of the projects has had significant problems to overcome,
substantial success has already been achieved. For example, within Project 1 (Impact of Genetic Testing
For Breast Cancer Susceptibility), nearly 500 individuals have completed initial baseline interviews, and
more than 284 have undergone testing for BRCA1 and BRCA2 mutations. Data are being gathered on both
medical and psychological implications of these interventions. Project 2 (A Coordinated Approach to
Breast Cancer Diagnosis) has also begun to accrue patients at a significant rate. 1t is of interest that at the
recent retreat of the National Cancer Institute designed to set forth a research agenda for breast cancer
research, one of the most critical diagnosis studies mentioned was, in fact, superimposible on the very study
funded by the Army as our second project. Finally, Project 3 (Development of Novel Antiangiogenic
Therapies in Metastatic Breast Cancer) has also made significant progress in terms of definition of
protocols and is beginning accrual of patients. Detailed information about each of the projects and the cores
which support them will be found on the following pages.
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PROJECT 1: IMPACT OF GENETIC TESTING
FOR BREAST CANCER SUSCEPTIBILITY

I. INTRODUCTION: Of the more than 180,000 cases of breast cancer that will be diagnosed this
year in the United States, it is estimated that up to 18,000 are due to an inherited susceptibility to this
disease. Advances in molecular genetics now allow women with a strong family history of breast and
- ovarian cancer the opportunity to determine whether they have inherited an increased predisposition to
cancer. Two breast cancer susceptibility genes, BRCA1 and BRCA2, have been recently identified. Women
who inherit an alteration in either of these genes have an estimated 55-85% risk of developing breast cancer
(Struewing et al., 1997; Ford et al., 1994). The risk of ovarian cancer is thought to be 15-60% for women
with a BRCAL alteration and 15-20% for those with a BRCA2 alteration (Struewing et al., 1997; Ford et
al., 1994). The impact of screening and prevention options, including preventive mastectomies or removal
of the ovaries, in women with a BRCA1/2 alteration is unknown (Burke et al., 1997). While some studies
have demonstrated a short-term impact of genetic testing on depressive symptoms and functional impairment
in individuals from highly selected kindreds (Lerman et al., 1996; Croyle et al., 1997), it is important to
gather both short- and long-term data on the psychological well-being of the more heterogenous group of

high-risk individuals such as those represented in this study. Thus, the specific aims of this study are:

1) to identify determinants of who decides to undergo BRCA1/2 testing;
2) to evaluate the short- and long-term impact of BRCA1/2 testing on quality of life;
3) to evaluate the impact of genetic testing on prevention and surveillance practices;

4) to identify early predictors of psychological morbidity and nonadherence among
participants in genetic testing programs; and

5) to develop a preliminary model to estimate the costs of BRCA1/2 testing per
quality-adjusted life years ahead.

II. EXPERIMENTAL METHODS

A. ELIGIBILITY CRITERIA: The probability of obtaining an informative test result is
maximized by first testing an individval within a family who has had breast or ovarian cancer at a
young age. For this study, consistent with recommendations from the American Society of Clinical
Oncology (1996), individuals who have at least a 10% chance of carrying a BRCA1/2 mutation are
eligible for participation (see Appendix 1 and 2 for eligibility criteria and estimated probabilities
of identifying BRCA1/2 mutations based on eligibility). To help in promoting the program, we have
named it the “CARE” or Cancer Assessment and Risk Evaluvation Program. Considerable effort has
been spent in maximizing patient accrual from internal providers at Georgetown and external
provider referrals. Patients from Georgetown physicians have been ascertained primarily through
the use of family history forms completed by patients during out-patient visits in medical oncology,
radiation oncology, and surgery clinics (see Appendix 3). Patient lists from internal providers are
also periodically reviewed to identify women with early onset breast and ovarian cancer. After
obtaining permission from the treating physician, these patients are then contacted by letter and
asked to call for more information about the CARE program. Written materials, including patient
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brochures (sec Appendix 4), have been sent routinely to external and internal providers to increase
recruitment further. In addition, we have produced a booklet about genetic counseling and testing
specifically designed for individuals who test positive to give to their relatives. The booklet also
contains information about how to enroll in the study (see Appendix 5) and stresses that we would
like to speak with individuals for brief phone interviews even if they are not interested in getting

tested. Sample pedigrees of families with multiple participating relatives are included in Appendix
6.

B. STUDY PROCESS: Eligible individuals complete a 40 minute phone interview (see
Appendix 7) which has been extensively refined and piloted. This interview covers medical and
family history information as well as baseline levels of risk perceptions, depression, functional health
status, preferences, and prevention practices. Within four weeks, participants meet with an
experienced genetic counselor (under the supervision of a medical oncologist) for a one-on-one
session in which a detailed evaluation of personal and family medical history is conducted along with
a discussion of 1) characteristics of hereditary breast cancer and autosomal dominant inheritance;
2) possible outcomes of testing; 3) management options for carriers and non-carriers; 4) benefits,
limitations, and risks of testing; and 5) consideration of alternative decisions and outcomes with
respect to BRCA1/2 testing. Prior to this meeting, participants are asked to provide written informed
consent. Comprehensive written material has been designed that reviews all of this information and
is provided to patients at the conclusion of this session (see Appendix 8).

Those who opt for testing and who have signed the consent form can provide a blood sample at the
conclusion of this initial session. Blood samples are not labeled with names but rather confidential
identifiers. Testing for 12 common BRCA1/2 mutations is conducted at Georgetown University
Medical Center’s Institute for Molecular and Human Genetics. This panel of mutations has very
high sensitivity for individuals of Jewish background, as three mutatiens are thought to account for
the majority of mutations in this population. The panel is also useful for known familial mutations
and offers the advantage of a rapid (i.e., 2-4 week) turnaround. All other testing is performed
through the University of Pennsylvania by CSGE (conformation sensitive gel electrophoresis)
analysis. These results are generally available in 3-6 months (for complete screening of the BRCA1
and/or BRCA?2 gene), or within one month if only a single (familial) mutation is requested.

When results are available, individuals sign another consent form and meet with the genetic
counselor and in some cases the medical oncologist for an in-person disclosure session. At this time,
test results are explained with respect to cancer risks and medical management options. Risks to
relatives are also reviewed and plans for communicating the information to others and coping
resources are discussed. Standard supportive counseling is provided during the session. Study
participants receive a phone call from the genetic counselor within 2 weeks of obtaining their results
to see how they are doing and to answer questions. They also receive structured phone interviews
at 1, 6, and 12 months to assess their psychological well-being, preferences for outcomes, and their
decisions about screening and prevention options. In addition, all study participants receive a
newsletter once or twice per year to keep them informed about recent developments in cancer
genetics (see Appendix 9).
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III.

RESULTS AND DISCUSSION

A. STUDY ACCRUAL: To date, 474 individuals have completed the initial baseline phone
interview, and 111 have declined genetic counseling and testing. About 90% of the individuals who
completed baselines are Caucasian and 10% are minorities. Of note, 332 individuals have completed
a pre-test genetic counseling session, and 284 have undergone testing for BRCA 1/2 mutations. Of
those individuals for whom results have been available, 70 tested positive for a BRCA1/2 mutation,
74 women from high-risk families had no mutation in the BRCA1 or BRCA2 genes, 15 had
BRCA1/2 results of unknown clinical significance, and 42 relatives tested negative for the mutation
identified in their family. The 185delAG mutation in the BRCA1 gene was identified in over 30%
of positive individuals, and other common mutations in BRCA1 such as 1294del40 and 5382insC
and the 6174delT in BRCA2 were carried by another 30% of participants. Most other mutations
were family-specific.

Of the 70 individuals who tested positive for a BRCA1/2 alteration and who had relatives eligible
for referral into this study (i.e., over 18 years of age and living within 6 hours of Washington), 79%
informed at least one relative and provided a referral into the study; 14% told at least one relative
but provided no referral into the study; and 7% did not share their results with any relatives. The
number of 1, 6, and 12 month follow-ups completed thus far is 256, 123, and 28, respectively, and
includes individuals who declined the initial visit. Based on current accrual, it is anticipated that we
will be able to meet long-term recruitment goals and should therefore have sufficient power to
perform statistical analyses.

B. INTEREST IN TESTING: In 1996, data from a companion study at Georgetown
University called “Comparing Models of Pre-test Education for BRCA1 Testing” was analyzed in
conjunction with preliminary data from the present study (Isaacs C, Peshkin B, Benkendorf J,
Hughes C, Lerman C, 1996). Women from the former study were at low/moderate risk of having
a BRCA1 mutation (n=314), whereas women from the current study were at high risk (n=93). We
found that of the high-risk women, 72% reported that they were seriously considering testing versus
54% in the lower risk group (X*; p=.001). Women cited learning about their children’s risk, taking
steps to prevent cancer, decisions for prophylactic surgery, and reducing uncertainty as the most
important reasons to be tested. Losing insurance and effects of the test result on the family were the
most important reasons reported for not wanting testing. Of the high-risk women, 69% had been
tested or were taking steps to involve their affected relatives in testing. Of the low/moderate risk
women, 44% had their blood stored for future testing. Once accrual is complete, we will conduct
analyses to identify determinants of testing uptake in hereditary breast cancer families.

C. SCREENING PRACTICES: As screening practices are a critical measure of the medical
impact of genetic testing, we investigated, at baseline, the breast and ovarian cancer screening
practices for 152 high-risk study participants with no history of breast or ovarian cancer (Isaacs C,
Peshkin B, Reutenauer J, Reed M, Main D, Lerman C, 1997). While the role of mammography
in women age 40-50 is unclear, women at high risk for breast cancer and who test positive for a
BRCA1/2 mutation are urged to begin mammography between age 25-35 (Burke et al., 1997). Our
data revealed that over 85% of these women had a clinician performed breast exam at least yearly,
and only 55% performed monthly breast self-exam. Mammography practices varied by age and race,
with 82% of women over age 40 having their last mammogram within the last year, as compared
with 60% of those 35-39, and only 34% of those 25-34. Just over 40% of women aged 25-34 had

g
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never had a mammogram. Only 5% of our study subjects were participating in the NSABP Breast
Cancer Prevention Trial of tamoxifen. In terms of ovarian screening, fewer than 20% of participants
had either a CA-125 or a transvaginal ultrasound performed. Women from families with no history
of ovarian cancer were significantly less likely to have had either of these two tests performed (16%
vs 50%, p=.003). These data suggest that even in this high-risk population, approximately 20% of
women over the age of 40 are not adhering to annual mammography recommendations and few
women are undergoing ovarian cancer screening. Once study accrual is completed, we will assess
the impact of genetic testing on screening and prevention practices and evaluate the cost
effectiveness of such testing and subsequent screening. Genetic testing will also enable us to identify
a cohort of women, particularly young women, who may benefit from advances in screening and
prevention for ovarian cancer. ‘

1V. RECOMMENDATIONS

. Continue current recruitment of study subjects referred from Georgetown providers
and private practice surgeons as well as family members of known mutation carriers.
Recruitment is currently on target.

. Through efforts of Patient Accession Core, increase recruitment of minority subjects

. Form contacts with other providers in the Washington, DC area to increase further
the recruitment of minority subjects

J Continue cost-effectiveness analysis for this project

V. CONCLUSIONS: Genetic testing in high-risk families can have significant implications both
medically and psychologically. It is therefore critical that such testing occur in the setting of comprehensive
genetic counseling, both before and after testing. Identifying eligible patients for this study has been most
successful by facilitating recruitment from internal providers and relatives of those who tested positive for
a BRCA1/2 alteration. An initial assessment of baseline screening practices indicates that many women are
not adhering to recommended guidelines, thus underscoring the role of genetic counseling and reinforcement
of screening and prevention practices, even if individuals choose not to undergo genetic testing.
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Appendix 1: Eligibility criteria
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Appendix 8: CARE written educational material
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PROJECT 2: A COORDINATED APPROACH TO
BREAST CANCER DIAGNOSIS

L. INTRODUCTION: This project focuses on developing improved paradigms for breast cancer
diagnosis using new methods of imaging and molecular markers of neoplasia measured in nipple aspirate
fluid. The ultimate objective of such research is to reduce the number of unnecessary biopsies by improving
the specificity and positive predictive value of diagnostic methods.

Currently, there are two parts of the imaging evaluation of women with possible breast cancer. In the first,
the patient has a mammogram with two views of each breast obtained and may also have clinical breast

- examination. If any suspect region is found on the screening mammogram, then the patient proceeds to the

second part. In the second part, a radiologist uses those imaging methods that are available to determine
whether or not this suspect lesion is real, and whether the positive predictive value is great enough that
biopsy is indicated.

Currently, approximately 10% (range 4-14 %) of women having a screening mammogram are called back
for diagnostic mammography. In the diagnostic workup, special mammographic views such as compression
spot views, magnification views or special mammographic projection views may be obtained. The patient
may also have sonography and or breast magnetic resonance imaging with gadolinium. In some centers
imaging with 99m Tc Sestamibi may be used. This radiotracer labeled agent, which was recently approved
by the FDA, localizes in breast cancer.

After a full diagnostic workup, many patients are excluded from needing biopsy, but approximately 1/3 to
1/4 still need a biopsy. Of those who have a biopsy, 17-32% will have cancer based on the characteristics
of the initial suspect region (some findings are more suspicious than others). With some patterns, the
likelihood of cancer is close to 100%. But this still means that at least 2/3 of those having biopsy will not
have cancer. This project, A Coordinated Approach to Breast Cancer Diagnosis (CABCAD) is designed
to establish statistically supported criteria so that some of those women who now have biopsy and who are
then found to have only benign disease, could be safely followed without biopsy.

II. BODY: In the CABCAD protocol, women with a suspect lesion identified by screening
mammography and/or clinical breast examination and who have had a current standard diagnostic workup
with the recommendation of biopsy are recruited into the study. Each woman who agrees is then studied with
digital mammography, sonography, elastography, breast MRI with gadolinium, 99mTc Sestamibi and (in
pre-menopausal women) has nipple fluid aspirated for cyiogenetic analysis. The Sestamibi study is imaged
with both a standard gamma camera and with a prototype high sensitivity high resolution dedicated breast
gamma camera.

Each of these tests was selected because it looks at a different biological spectrum of disease. The digital
mammogram looks at anatomy, the sonography looks at tissue texture, the elastography evaluates hardness,
the MRI evaluates microvascularity, the Sestamibi evaluates an unknown factor that is related to p-
glycoprotein and mitrochondrial localization probably based on molecular charge of the Sestamibi, the
nipple aspirate fluid looks at cytogenetic lesions indicating biological change in the epithelium. Of the
available imaging studies likely to be useful in this differentiation, only positron emission tomography is
not included because of its great expense.

11
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A. PROGRESS: In the first year there was a long delay caused by disagreements between the
consent forms as approved by the Georgetown University Institutional Review Board and the US
Army Human Subjects requirements. Muttiple versions were submitted until we arrived at one form
acceptable to both. Project 2, was therefore officially started June 30, 1997. Since that time, we have
initiated the protocol and have recruited 48 women into it. In the initial start up phase, scheduling
problems were encountered so that no all patients could have all studies. To a large extent these
problems have been resolved and we are now recruiting two patients a week into the study and
sometimes three or four. At this rate, we will be able to meet the required recruitment needs within
the available time for the study. We will be working in this year to increase the recruitment rate
slightly so that we are left with six months at the end of the four year project for data analysis. Table
1 indicates the number of patients recruited into each arm of the study and the biopsy results to date.

Table 1: Biopsy Results of Patients Evaluated

Biopsy Results No. Patients | Percent
Cancer 8 17

DCIS 2

LCIS 1 2
Atypical hyperplasia 4

Other benign 23 48
Results pending 5 10

No biopsy perfarmed in spite of original 5 10
recommendation for biopsy

Total Evaluated 48 100

Only 8 of the 38 (21%) women who have had biopsy and for whom we have the pathology results
have had cancer. 10 of the 48 women did not have biopsy or the biopsy results are pending.
Because the goal is to find features on imaging studies that indicate that the disease is a benign
process, we need many benign cases for our analysis and consider this an appropriate ratio of benign
to malignant lesions. The patients that have been recruited thus far are representative of the
population of women who go for breast biopsy at Georgetown University Medical Center. We have
a full range of ages included in the study as shown in Table 2. The average age is 50.6.

Table 2: Patients in Each Age Range

Age Range No. Patients Percent of Total
20-29 5 10

30-39 2 4

40-49 15 31

50-59 17 : 35

60-69 6 13

70-79 3 6

For the 48 patients evaluated to date, Table 3 demonstates our success in completing the diagnostic
studies and the reasons that studies were not conducted.

12
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Table 3: Results of Procedures being Utilized

Procedure Participants Comments
Nipple aspirate fluid attempted in 21 of 22 (95%)of pre- | successful in 6
menopausal women
MRI 35 of 48 (73%) 1 excluded by criteria
5 refused
4 too large

3 not done due to scheduling
problems on scanner

Nuclear Sestamibi imaging on Standard | 35 of 48 (73%) 5 refused

Gamma Camera 8 no available time on machine

Nuclear Sestamibi imaging on Special 16 0f 48 (33%) 5 refused

Gamma Camera 8 no available time slot for
injection
9 lack of availability of
machine

10 not done while awaiting new
prototype of camera

Digital mammography 48 of 48 (100%)

Ultrasound and elastography 38 of 48 (79%) 10 MD unavailable

During the start-up phase, many patients were unable to be scheduled for all studies. The situation
has improved after discussions with each of the imaging areas. We have temporarily stopped using
the breast dedicated gamma camera while we await the updated version of the prototype. A second
prototype with improved sensitivity and a larger field of view is expected in November, 1997, There
has been moderate patient resistance to both the MRI and the Sestamibi imaging. The causes of
refusal are being noted as we believe that issues influencing patient unwillingness to have the study
will be an important factor if these methods are determined to be important in the benign/malignant
decision. This data is being recorded along with other indices of patient satisfaction with the study,
to be used in cost-effectiveness and quality of life analyses conducted in conjunction with the Cancer
Clinical and Economic Outcomes Evaluation Core (Core 2).

The low rate of uptake in the nipple aspirate studies reflects the fact that only 22 patients were
premenopausal, the group most likely to yield breast fluid. The initial difficulties in scheduling
influenced the lower than expected yield (6/22 = 27%). In the initial phases of the study, it was
necessary to reserve specific time slots ahead of time for each modality to balance machine usage
between clinical and research activities. Because the time allotted to each imaging modality was
often exceeded in the initial period of the study, the Project Coordinator (who accompanied patients
through all studies and also collected the nipple aspirate samples) was often rushed during the nipple
aspiration procedure. This limited the time for the Project Coordinator to explain the nipple
aspiration procedure, and for the patient to milk her breast (which usually requires several minutes).
Succesful completion of the nipple aspiration technique requires adequate time for the milking
procedure. These scheduling problems have been corrected in yield is now improving. In addition,
we are beginning to attempt nipple aspiration of post-menopausal women as well as pre-menopausal,
since the former may be expected to yield fluid in 25-50% of women below the age of 70.

13
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1. New research information that is relevant to this study
a. Comparative evaluation of conventional vs, digital mammography: We have

completed additional prospective evaluation of the digital mammography systemn that
we are using in this protocol. We evaluated this system in a series of 134 cases which
included 23 cancer cases. Six radiologists with no prior experience with digital
mammography were, on average, better at distinguishing benign and malignant
lesions on the digital images than on conventional high quality original
mammograms. This result did not achieve statistical significance with this sample
size, but the trend is clearly shown in Table 4. This article will be submitted for peer
publication once we have a one year follow-up of the benign lesion cases so that we
know that no cancers were missed. The data has been presented in the SPIE Medical
Trraging Proceedings. -

Figure 1: " ROC  Areas comparing digital mammography and screen-film
mammography. Simulated diagnostic mode.
' Comblined ROC areas simuisted dlagnostic mod

o " 1 1 " : rt "
[ 0.1 0.2 9.3 0.4 0.8 (X ] 6.7 0.8 0.0 1
False poakiva traction

Table 4 demonstrates the average true positive fraction at each false positive fraction
for the six readers in a study comparing 24 cancers and 25 lesions that at biopsy were
shown to be benign. Digital and conventional images were compared.

Table 4

Reader #1 #2 #3 #4 #5 #6 Average
Digital 0.600 0.656 0.735 0.697 0.462 0.643 0.633
Screen-film 0.609 0.616 0.556 0.575 0.495 0.644 0.583
p-value 0.923 0.637 0.085 0.069 0.741 0.992
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Table 4 shows the individual ROC areas under the ROC curves for each of the six
readers as well as the average of these six values. The digital system is on average,
better, but these results do not reach statistical significance with this relatively small
sample size.

b. FDA approval for Sestamibi: At the time of the original grant submission,
99mTec Sestamibi had not completed evaluation by the FDA for use as a breast cancer
imaging agent. This evaluation has now been completed and Sestamibi has received
FDA approval for this purpose.

2. Changes in protocol: The Army reviewers of this original protocol recommended
that we consider high resolution MRI instead of the MRI methods proposed in the funded
protocol. We have evaluated these alternate protocols and have changed to this new protocol
which is listed in below. High resolution MRI is becoming the standard method for MRI
evaluation of suspect lesions in the breast. The technique allows one to study only the breast
containing the suspect lesion. The other breast cannot be imaged with the same accuracy. For
this reason we will be performing the ROC analysis limited to the one breast imaged rather
than both breasts.

Richard Patt, MD, the Investigator for the MRI section of this protocol has left Georgetown.
He has been succeeded by Susan Ascher, MD, an experienced MRI researcher whose CV is
attached. She is the one who selected the current high resolution MRI protocol.

All BMRI will be performed on either of our 1.5 Tesla Siemens Vision magnets using a
dedicated breast coil operating in the receive mode. Our MRI system affords maximal signal-
to-noise ratio and spatial, contrast and temporal resolution, outperforming older systems.
This should increase the sensitivity for the detection of minor degrees of gadolinium
enhancement, The patient will lie prone in the magnet with both breasts being placed in the
wells of the breast coil. We will use single breast technique for improved resolution. The
breast undergoing examination will be flattened with foam pads to facilitate co-registration
with other imaging methods. Markers will be placed on both the top and bottom of the breast
if the CC projection is chosen, or on the inner and outer portion of the breast if the MR
projection is chosen to allow for correction of shear deformation resulting in improved image
registration. The imaging pulse sequence is a 3D FISP (fast imaging with steady state free
precession) variant, a rapid gradient echo (GRE) technique that allows volume imaging of
the breasts with 2.5 mm consecutive slice thickness. The pulse sequence parameters are as

follows:

a. TE= 4.5 msec

b. TR= 10 msec

c. Flip angle (FA) = 40;

d. Field of view (FOV) = up to 400 mm

e. Matrix size = 128 x 256 with 50% rectangular FOV in the phase encode direction
f. 64 partitions

g. 1 acquisition

h. Phase and frequency directions swapped depending on imaging plane

1. imaging time per sequence = 84 seconds
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The scans will be performed once prior to contrast and three dynamic consecutive times
following intravenous gadolinium bolus administration. No delays will occur between each
of the three contrast-enhanced scans. Image calculation occurs after all 3 enhanced scans are
completed. The gadolinium contrast agent will be administered at a dose of 0.1 mmol/kg
using one of three FDA-approved paramagnetic agents: gadolinium diethylene triamene
pentaacetic acid dimeglumine (Gd-DTPA, Berlex); gadolinium diethylene triament
pentaacetic acid bis-methyl amide (Gd-DTPABMA, Winthrop); or gadolinium tirs
(hydroxymethl) aminomethane (Gd-DO3A, Bracco) and given via the largest indwelling
catheter able to be placed in a peripheral vein over 5 second. The contrast injection will be
followed immediately by a 10 cc saline flush injection to clear the intravenous line of
contrast. After the third post contrast acquisition, a very high resotution (1.28 mm effective
slice thickness) 3D water excitation sequence will be performed with the following
parameters:

TE = 9 msec

TR = 18 msec

FA = 25;

FOV = 150 mm

Matrix size = 198 x 256

1 acquisition

Phase and frequency directions swapped depending on imaging plane
Imaging time per sequence = 3:49 minutes
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The data from the precontrast and three post contrast GRE sequences will then be subject to
a subtraction post-processing algor