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Introduction

Survival from breast cancer among women varies by race/ethnicity (1-14)
and social class (9-20). As compared to white women, survival rates are lower
among black women and American Indian women, higher among Japanese and Chinese
women, and comparable among Hispanic women (all groups combined; survival is
poorer among Puerto Rican as compared to white women) (1-14). Survival rates
are also inversely related to socioceconomic position, such that working class
and poor women survive less long than professional and more affluent women (9-
20) .

To date, reasons for racial/ethnic and socioceconomic inequalities in
breast cancer survival remain unclear. Some research suggests that late stage
at diagnosis (as related to lack of access to medical care) contributes to
these patterns, but other studies indicate that survival differences persist
even after taking into account stage at diagnosis (3-5,11,16). Thus, other
factors may be at issue, including differences in tumor aggressiveness and
responsiveness to treatment, as related to hormone receptor status and other
tumor properties (4,6,7,15). Termed “prognostic biomarkers,” these tumor
properties include such oncogenes as her-2/neu, p53, and h-ras, the
cytoplasmic protein ps2 and protease cathepsin-D, markers of cell growth such
as the Ki6é7 growth index and DNA ploidy, and presence or absence of receptors
for estrogen, progesterone, and epidermal growth factor (6,7,15,21-37).

Presently, little is known about whether the prevalence--and also
predictive wvalue--of prognostic biomarkers for breast cancer varies by
race/ethnicity and social class (6,7,15). Most research on these biomarkers
has been based on samples of women who are chiefly or exclusively white or
whose race/ethnicity has not been specified, and most studies also have not
included information regarding the socioeconomic characteristics of their
study populations (21-37).

More specifically, only four studies to date have sought to determine if
the distribution of breast cancer prognostic biomarkers differs by
race/ethnicity or social class (6,7,15,38). Three of these focused on
racial/ethnic differences and were conducted in the United States (6,7,38).
One case-control study compared the presence of a rare allele of the
protooncogene h-ras among white and black women and found that the relationship
between risk of breast cancer and presence of this allele was three to six
times stronger among the black women and was also associated with younger age
at diagnosis, more aggressive tumors, and poorer survival (38). Another study
observed that black women were more likely than white women to have p53 gene
alterations associated with poorer prognosis (6), while a third study found no
racial/ethnic differences among breast tumors from black, white, and Hispanic
women for p53, DNA ploidy, HER-2/neu (7); in this latter study, however, black
and Hispanic women were less likely than the white women to have tumors
positive for estrogen and progesterone receptors. None of these three studies
included any information on the socioceconomic characteristics of their study
populations. A fourth study, performed in Britain, focused on breast cancer
prognostic factors in relation to socioeconomic deprivation among white women,
and found no difference between poor and affluent women for tumor size, nodal
status, grade, and estrogen receptor status (15).




To gain additional understanding of racial/ethnic and socioeconomic
disparities in breast cancer survival, it would thus be useful to compare
distributions and prognostic significance of breast cancer prognostic
biomarkers in women of diverse racial/ethnic and socioeconomic groups. One
efficient way to make these comparisons would be to conduct a retrospective
cohort analysis, using archived tumor biopsy specimens of women previously
diagnosed with breast cancer. This design would permit comparing distributions
of prognostic biomarkers among women at time of diagnosis, stratified by
race/ethnicity and social class, and also evaluating predictive values of the
biomarkers among women in the different racial/ethnic and socioeconomic
strata.

Knowledge about predictive values by length of survival would be
especially important, because most studies of breast cancer prognostic
biomarkers have had relatively short follow-up periods (typically only one to
four years), and evidence suggests that some biomarkers may be more predictive
of short-term and others of long-term survival (21-37). The short follow-up
period of these studies in part stems from their reliance upon fresh, as
opposed to archived, tumor biopsy specimens. Little is known, moreover, about
the validity of assays performed on older, archived biopsy specimens, and
whether they yield results comparable to those performed on fresh specimens;
to our knowledge, no study has directly examined this issue. Thus, although it
would be desirable to assess distribution and long-term predictive value of
breast cancer prognostic biomarkers using archived biopsy specimens obtained
from women with extended follow-up, and stratified by race/ethnicity and
social class, it would be necessary first to assess the validity of assays
performed upon older specimens.

Accordingly, we designed our project to answer to the following
questions:

(1) How does the prevalence of prognostic biomarkers in old, archival
paraffin-embedded tumor biopsy specimens obtained from a sample of
50 Asian, 50 black, and 50 white women diagnosed with breast cancer
in Oakland, CA between 1966 and 1990 compare across racial/ethnic
groups, and to that observed among recent paraffin-embedded specimens?

(2) What is the relationship of these biomarkers to survival, controlling
for other biological and socioeconomic risk factors that affect
survival?

Prognostic biomarkers, to be measured by immunohistochemistry/image analysis,
include: estrogen, progesterone, androgen, and epidermal growth factor
receptors, cathepsin-D, her-2/neu, ps2, p53, Kié7, and DNA ploidy. Follow-up
to ascertain vital status extends through December 31, 1994, thus allowing a
follow-up period of up to 4 to 28 years.

We will use chi-square analyses, as performed by the statistical program
PC-SAS (39,40), to conduct univariate and age-adjusted comparisons of the
distribution of the biomarkers among the white, black, and Asian women, both
stratified by and controlling for socioeconomic position. Logistic regression
analyses (39,41), as performed by the statistical program EGRET (42), will be
used for multivariate comparisons controlling for additional potential
confounders, e.g., stage, grade, histologic type, nodal status, body mass




index, and reproductive history. To compare survival rates among the white,
black, and Asian women, we will use two different approaches: Kaplan-Meier
survival analyses and Cox proportional hazard regression analyses (39,43), both
as performed by the statistical program EGRET (42). These analyses will
evaluate the relationship between the presence of the selected biomarkers and
length of survival, adjusting for other biological and socioeconomic risk
factors.

Body

To conduct our retrospective cohort study, we are analyzing data
collected on 50 Asian, 50 black, and 50 white women who were diagnosed with
breast cancer between 1966 and 1990 in Oakland, CA. These women were part of a
recently completed nested case-control study of the relationship between
exposure to organochlorines and risk of breast cancer (44). The cases and
controls included in this study were selected from a cohort of women who took
the multiphasic examination offered by the Kaiser Permanente Medical Care
Program (KPMCP) between 1964 and 1969. Data have already been collected on the
subjects' sociodemographic and reproductive characteristics at the time of
their multiphasic examination and on the cases' tumor characteristics (stage,
grade, laterality) and also age and menopausal status at diagnosis. Pertinent
characteristics of these women with breast cancer are provided in the table,
below:

Selected sociodemographic, reproductive, and tumor characteristics of 150 women diagnosed with breast cancer,
1966-1990, Oakland, CA

Total White Black Asian

Characterigtic {n=150} (n=50) (n=50) (n=50)
Age at multiphasic exam (years: mean, SD) 45.2 (9.6) 49.4 (10.6) 45.2 (8.6) 40.9 (7.4)
Education* (%)

< High school 11.3 10.0 18.0 6.0
> High school, < 4 yrs college 68.0 56.0 68.0 80.0
> 4 yrs college 19.3 30.0 14.0 14.0
Unknown 1.3 4.0 0.0 0.0
Social Class composition of block-groupt (%)

< 66% working class 31.3 38.0 22.0 34.0
> 66% working class 66.7 58.0 78.0 64.0
Unknown 2.0 4.0 0.0 2.0
Poverty composition of block-groupt (%)

< 20% below poverty 78.7 90.0 62.0 84.0
> 20% below poverty 19.3 6.0 38.0 14.0
Unknown 2.0 4.0 0.0 2.0
Birthplace (%)

United States 74.7 72.0 82.0 70.0
Foreign 17.3 24.0 10.0 18.0
Unknown 8.0 4.0 8.0 12.0
Age at breast cancer diagnosis (years: mean, SD) 59.4 (10.5) 61.3 (11.0) 61.2 (9.8) 55.7 (9.7)
Year of diagnosis (%)

1966-1972 13.3 16.0 6.0 18.0

1973-1977 13.3 22.0 6.0 12.0

1978-1982 23.3 28.0 30.0 12.0

1983-1390 50.0 34.0 58.0 58.0




Selected sociodemographic, reproductive, and tumor characteristics of 150 women diagnosed with breast cancer,
1966-1990, Oakland, CA (cont.)

Total White Black Asian
Characteristic {n=150) (n=50} {n=50) (n=50}
Menopausal status at diagnosis (%)
Premenopausal 20.0 18.0 14.0 28.0
Menopausal, age at menopause:
< 45 years 17.3 8.0 40.0 4.0
45-55 years 47.3 58.0 30.0 54.0
> 55 years 10.0 10.0 10.0 10.0
Menopausal status unknown 5.3 6.0 6.0 4.0
Tumor stage (%)
Local 64.7 58.0 64.0 72.0
Regional 30.7 34.0 32.0 26.0
Distant 2.7 6.0 2.0 0.0
Unknown 2.0 2.0 2.0 1.0
Tumor size (mm: mean, SD) 26.6 (18.8) 20.5 (13.8) 30.4 (20.4) 28.1 (19.9)

* Characteristic as of time of multiphasic examination
t Referring to the census-block group, i.e., immediate residential neighborhood, where the case lived at
the time of the multiphasic examination

The tasks required to conduct our study, as described in our initial
proposal, are:

Task 1, Obtain medical charts and tumor blocks, Months 1-2:

a. Order medical charts; once receive them, abstract information on
tumor characteristics and surgical accession number, make copy of
pathology report

b. Using surgical accession number, order cases' tumor blocks from
Central Repository

Task 2, Prepare blocks for delivery to laboratory, Months 3-4:

a. Once receive boxes of tumor blocks, sort through them to locate
the desired blocks (and indicate position in boxes, so they can be
returned to their original location)

b. Label blocks for analysis by laboratory; indicate case identification
number and attach pathology report to blocks for each case

Task L r r nalysis for 1 d biomarkers, Months 5-14:

a. Establish data system for linking assay results to each cases’
identification number and for keeping track of which blocks have been
analyzed

b. Conduct immunohistochemical/image analysis for estrogen,
progesterone, and epidermal growth factor receptors, cathepsin-D,
her-2/neu, ps2, p53, h-ras, and ki6é7 (defined as positive or
negative) .

c. Enter assay results into ASCII file

d. Compile summary data of prevalence of the same biomarkers for
paraffin-embedded specimens for breast cancer cases diagnosed in
the early 1990s

Task 4, Mortality search, Months 13-14;

a. Determine vital status of each case, as of 12/31/94, using the
MORTLINK file
b. Enter wvital status of each case into ASCII file




Task 5, Assemble data base, Month 15:
a. Link assay data and vital status data to existing data file
b. Check new data set to ensure the data are accurate

Task D nalysi r rn blocks, Months 16-21:

a. Compare prevalence of biomarkers in the study's archival specimens to
those of the recently-diagnosed cases

b. Conduct univariate and multivariate analyses comparing prevalence by
race/ethnicity and socioceconomic position

c. Conduct Kaplan-Meier survival analysis and Cox regression analyses
to evaluate the association of these biomarkers with survival among
women in and across the three racial/ethnic groups, adjusting for
other known biologic and socioeconomic risk factors for poor survival

d. Return blocks to Central Repository

Task 7, Pr re man ri n 1k n findin Months 22-24

As of the time of preparing this first annual report (end of month 12),
we have, in accordance with our timeline, completed Tasks 1, 2, and 4, and
have nearly completed Task 3. We outline our results, to date, for each task
below. Tasks 1, 2, and 4 were performed at the Division of Research of the
Kaiser Foundation Research Institute (Oakland, CA), and Task 3 was (and is
being) performed at Aeron Biotechnology (San Leandro, CA).

Task 1, Obtain medical charts and tumor blocks, Months 1-2:
a. Order medical charts; once receive them, abstract information on
tumor characteristics and surgical accession number, make copy of
pathology report

We were able to locate medical charts for all 150 study subjects,
and make copies of their pathology reports. We abstracted data on
the following items for each study subject:
Medical record number
Name
Date of birth
Social security number
Date of tumor diagnosis
Date of tumor biopsy
Surgical accession number
Use of any hormonal medication in month prior to biopsy
Use of any other medication in month prior to biopsy
Tumor characteristics and treatment data:
Lymph node involvement
Date of first definitive treatment for tumor,
including: surgery, radiation, chemotherapy,
hormone therapy, immunotherapy
Vital status at end of follow-up (6/30/94) and if dead,
cause (s) of death, autopsy

A copy of the data abstraction form is attached (see Appendix).

These data were entered into a data file, checked for accuracy,
and merged into the pre-existing data set, containing data on




the study subjects’ sociodemographic and reproductive profile
at the time of their multiphasic examination and on the cases’
tumor characteristics (stage, grade, laterality) and also age
and menopausal status at diagnosis.

b. Using surgical accession number, order cases' tumor blocks from
Central Repository

We were able to identify the surgical accession number for all
150 study subjects and order their tumor blocks.

Task 2, Prepare blocks for delivery to laboratory, Months 3-4:
a. Once receive boxes of tumor blocks, sort through them to locate
the desired blocks (and indicate position in boxes, so they can be
returned to their original location)

We were able to locate tumor blocks for 135 (90%) of the 150
study subjects. The number of blocks per study subject ranged
from 1 to 25. We could not locate tumor blocks for 15 women for
the following reasons: (a) in 2 cases, the biopsy was not done
at Kaiser, (b) in 11 cases, we could not locate the blocks (they
were not in the storage boxes in which they were supposed to

be contained), and (¢) in 2 cases no biopsy was done.

b. Label blocks for analysis by laboratory; indicate case identification
number and attach pathology report to blocks for each case

We labeled all identified blocks with their case identification
and attached pathology reports to the blocks for each case. Each
group of blocks and the patients’ pathology report (name effaced)
were placed in separate envelopes, and put into four large
cardboard boxes, which were then transported from the Division
of Research of the Kaiser Foundation Research Institute to

Aeron Biotechnology, where the assays would be performed.

Task 3, Laboratory analysis for selected biomarkers, Months 5-14:
a. Establish data system for linking assay results to each cases'
identification number and for keeping track of which blocks have been
analyzed

At Aeron Biotechnology, staff opened the envelopes and filed

the pathology reports in chronological order, using the case

identification number to link records. Tumor blocks have been
and are being keep in their marked envelopes, except for when
subject to analysis.

A worksheet was created at BReron Biotechnology for recording
assay results (see Appendix). An ASCII file was then created
that contains all of the information on the worksheet, plus an
identifier to indicate if the tumor marker is: negative (0),
positive (1), or not analyzable (2).

b. Conduct immunohistochemical/image analysis for estrogen,
progesterone, and epidermal growth factor receptors, cathepsin-D,




her-2/neu, ps2, p53, h-ras, and ki67 (defined as positive or
negative) .

The pathology reports were reviewed to determine which block(s)
should be analyzed for tumor markers. The block of choice was
listed on the pathology report and the histotechnician was
instructed to cut 12 thin sections from each case. Each slide
was labeled with the pathology number, and slides were stored
in marked slide boxes until assayed (usually within one week) .

One H&E slide was prepared from each group and viewed under
the microscope to assure the block contained tumor and that
the tumor type and description were consistent with the
pathology report. If so, the remaining slides were analyzed
for tumor markers.

Slides were analyzed for the following tumor markers: estrogen
receptor, progesterone receptor, androgen receptor, epidermal
growth factor receptor, Her2/neu, cathepsin-D, p53, ps2, Ki67,
and DNA ploidy. Immunohistochemical staining results were read
and recorded on the worksheet. Analyses were performed for all
135 study subjects whose blocks were delivered to Aeron
Biotechnology.

c¢. Enter assay results into ASCII file

Staining information from the worksheets has been entered into
the ASCII file. The data file is currently being checked for
accuracy and will be delivered to the Division of Research

in early October 1995.

d. Compile summary data of prevalence of the same biomarkers for
paraffin-embedded specimens for breast cancer cases diagnosed in
the early 1990s

A summary of the prevalence of the same biomarkers for recent
tumors has been compiled and is available for comparison to

the study data base. Preliminary inspection of the data indicate
that the assay values for the older, archived specimens accord
well with those found for recent tumors, similar to what we
found in the pilot study (based on archived tumor blocks from 35
cases) that we conducted prior to submitting our grant proposal.

Task 4, Mortality search, Months 13-14:
a. Determine vital status of each case, as of 12/31/94, using the
MORTLINK file

MORTLINK, a computerized mortality linkage search program owned
and operated by the Division of Research, was used to ascertain
the vital status of each case, as of 31 December 1994. This
program, updated and modified from the CAMLIS system (45),
performs a linkage of personal identifiers and descriptors (e.g.
name, social security, gender, birth date, race, etc.) of Kaiser
Permanente Medical Care Program (KPMCP) members to computerized




death certificates of the State of California. Potential matches
are assigned a weighted score based on probabilistic and
deterministic decision criteria.

All known members of KPMCP through 31 December 1994 underwent a
mortality search using this system and previously available
computerized California Death Certificates for 1966 through 1994.
This was accomplished by linking a KPMCP membership file of both
current and known (historical) members to the computerized death
certificate files. All matches of a known KPMCP member with one or
more individuals whose death record is on the tapes are maintained
in a computerized file. Multiple matches are generated when the
data on more than one death certificate provides a sufficient
match to generate a weighted probability.

For this study, we searched the computerized file of potential
matches for the names and medical record numbers of the 150 women
in this study. All 48 matches generated from this search were of a
KPMCP member and single death certificate match. Drs. Van Den
Eeden and Krieger manually reviewed the 48 matches to evaluate the
quality of the matches. In each instance, the matches were judged
to be strong, as reflected in the match weights:

Match Weight Count. (%)
2.3-5.9 1 ( 2%)
6.0-9.9 11 (23%)
10.0-19.9 25 (52%)
20.0+ 11 (23%)
Total 48 (100%)

All matches but one had a match weight of over 6.9. For comparison
purposes, in virtually all large mortality studies undertaken at
DOR, a weight of 6 is usually judged to be a legitimate match.

The choice of this weight is based on manual review of thousands
of potential matches augmented with additional data available at
KPMCP. The single study women with a match under 6 (match weight =
2.3) occurred because the birth month and year were each off by
one digit (1/06/98 according to KPMCP data, but 12/06/97 according
to death certificate data), and the social security number was
also mismatched. Past experience has shown that women, especially
in this age range, often use another social security number,
usually their husbands. Thus, the mismatched social security
number was not considered sufficient to judge this a non-match.
Moreover, the name was unusual and spelled the same in both data
sources, the data on residence matched, and the KPMCP date of last
follow-up was shortly prior to date of death. Based on the
experience of the investigators in similar prior studies, these
latter factors were judged sufficient to determine a match in this
one case.



In summary, 48 of the 150 women were determined to be deceased
from our mortality search based on linkage between KPMCP data on
each woman and data from the California State Death Certificates.

b. Enter vital status of each case into ASCII file

The vital status of each woman has been entered into a database
and the database is being checked for accuracy. Once the database
is edited, it will be merged with the main study database.

Remainder of Tasks 3-7:

During the month of October 1995, the assay data (Task 3¢) and wvital
status data (Task 4b) will be linked to the existing data file (Task 5a), two
months earlier than anticipated. Tasks 5b through 7 will be completed during
the remainder of year two of the grant, as scheduled.

Conclusions

The work of the first year of this project consisted of tasks related to
obtaining the data required to answer our study questions. We will analyze
these data, as planned, during the second year of the project. Thus, we are
not yet in a position to offer any results or conclusions pertaining to our
study questions.

We can, however, summarize the major implications of the work completed
to date. The most important is that our work demonstrates that it is feasible,
at least within the Kaiser Permanente Medical Care Program, to obtain a high
proportion (90%) of archived tumor blocks. We also have shown that it is
feasible to obtain the medical charts and ascertain vital status of the
individuals who underwent these biopsies. These are important results, because
they indicate that large-scale studies using such tumor blocks are possible
with a high retrieval rate for both tumor blocks and other relevant data (from
medical charts and death certificates). Such studies would be very valuable
for research on the short- and long-term predictive value of prognostic
biomarkers for all types of cancer, not only breast cancer, providing that
assay results based on older, archived tumor specimens are valid.
Additionally, the work performed to date indicates that it is possible to
perform immunohistochemical analyses on older, archived tumor specimens.
Preliminary inspection of the data, moreover, indicates that the assay results
fall well within the range of acceptable values (as they did in our initial
pilot study), thus suggesting that analyses based on older, archived tumor
specimens are valid. This conclusion, however, is tentative until we perform
the actual data analysis, in year 2 of this project.

In conclusion, work on our study is proceeding according to plan. In our
first year, we have demonstrated the feasibility of obtaining the required
data to answer our study questions. In the second year, we will analyze these
data and thus be able to assess the broader implications of our study for
future analyses of prognostic biomarkers for breast cancer and possibly other
types of cancer as well.




REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

Miller BA, Ries LAG, Hankey BG, Kosary CL, Edwards BK (eds). Cancer
statistics review: 1973-1989. Bethesda, MD: National Cancer Institute,
NIH Pub. No. 92-2789, 1992.

National Cancer Institute, Division of Cancer Prevention and Control.
Cancer among Blacks and other minorities: statistical profiles. Bethesda,
MD: National Cancer Institute, NIH Pub. No. 86-2785, 1986.

LeMarchand L. Ethnic variation in breast cancer survival: a review.
Breast Cancer Res Treat 1991; 18:S119-S126.

Eley JW, Hill HA, Chen VS, Austin DF, Wesley MN, Muss HB, Greenberg RS,
Coates RJ, Redman CK, et al. Racial differences in survival from breast
cancer: results of the National Cancer Incidence Black/White Cancer
Survival Study. JAMA 1994; 272:947-954.

Roach M 3rd, Alexander M. The prognostic significance of race and
survival from breast cancer: a model for assessing the reliability of
reported survival differences. J Natl Med Assoc 1995; 85:214-224.

Shiao YH, Chen VW, Scheer WD, Wu XC, Correa P. Racial disparity in the
association of p53 gene alterations with breast cancer survival. Cancer
Res 1995; 55:1485-1490.

Elledge RM, Clark GM, Chamness GC, Osborne CK. Tumor biologic factors and
breast cancer prognosis among White, Hispanic, and Black women in the
United States. J National Cancer Inst 1994; 86:705-712.

Sugarman JR, Dennis LK, White E. Cancer survival among American Indians
in Western Washington State (United States). Cancer Causes Control 1994;
5:440-448.

Delgado DJ, Lin WY, Coffey M. The role of Hispanic race/ethnicity and
poverty in breast cancer survival. Puerto Rico Health Sci J 1995; 14:103-
116.

Ansell D, Whitman S, Lipton R, Cooper R. Race, income and survival from
breast cancer at two public hospitals. Cancer 1993; 72:2974-2978.

Wells BC, Horm JW. Stage at diagnosis in breast cancer: race and
socioeconomic factors. Am J Public Health 1992; 82:1383-1385.

Gordon NH, Crowe JP, Brumberg DJ, Berger NA. Socioceconomic factors and
race in breast cancer recurrence and survival. Am J Epidemiol 1992;
135:609-618.

Bassett MT, Krieger N. Social class and black-white differences in breast
cancer survival. Am J Public Health 1986; 76:1400-1403.

Dayal H, Power RN, Chiu C. Race and socioeconomic status in survival for
breast cancer. J Chronic Dis 1982; 35:675-683.

Carnon AG, Ssemwogerere A, Lamont DW, Hole DJ, Mallon EA, George WD,
Gillis CR. Relation between socioceconomic deprivation and pathological
prognostic factors in women with breast cancer. Br Med J 1994; 309:1054-
1057.

Ayanian JZ, Kohler BA, Abe T, Epstein AM. The relationship between health
insurance coverage and clinical outcomes among women with breast cancer.
New Engl J Med 1993; 329:325-331.

Berg J, Ross R, Latourette HB. Economic status and survival of breast
cancer patients. Cancer 1977; 39:467-477.

Morrison A, Loew CR, MacMahon B, Warram J, Yuasa S. Survival of breast
cancer patients related to incidence risk factors. Int J Cancer 1972;
9:470-476.

10



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Lipworth L, Abelin T, Connelly RR. Socioceconomic factors in the prognosis
of cancer patients. J Chronic Dis 1970; 23:105-116.

Linden G. The influence of social class in the survival of cancer
patients. Am J Public Health 1959; 59:267-274.

Gasparini G, Pozza F, Harris AL. Evaluating the potential usefulness of
new prognostic and predictive indicators in node-negative breast cancer
patients. J Natl Cancer Inst 1993; 85:1206-1219.

Klijn JG, Berns EM, Bontenbal M, Foekens J. Cell biological factors
assoclated with the response of breast cancer to systemic treatment.
Cancer Treat Rev 1993; Suppl B:45-63.

Merkel DE. Prognostic markers in early breast cancer. Contemporary
Oncology 1992; September:53-60.

Koenders PG, Beex LV, Kienhuis CB, Klooppenborg PW, Benraad TJ. Epidermal
growth factor receptor and prognosis in human breast cancer: a
prospective study. Breast Cancer Res Treat 1993; 25:21-27.

Klijn JG, Berns PM, Schmitz PI, Foekens JA. The clinical significance of
epidermal growth factor receptor (EGF-R) in human breast cancer: a review
on 5232 patients. Endocr Rev 1992; 13:3-17.

Winstanley JH, Leinster SJ, Cooke TG, Westley BR, et al. Prognostic
significance of cathepsin-D in patients with breast cancer. Br J Cancer
1993; 67:767-772.

Ravdin PM. Evaluation of cathepsin D as a prognostic factor in breast
cancer. Breast Cancer Res Treat 1993; 24:219-226.

Isola J, Weitz S, Visakorpi T, Holli K, et al. Cathepsin D expression
detected by immunohistochemistry has independent prognostic value in
axillary node-negative breast cancer. J Clin Oncol 1993; 11:36-43.

Ciocca DR, Fujimura FK, Tandon AK, Clark GM, et al. Correlation of HER-
2/new amplification with expression and with other prognostic factors in
1103 breast cancer cases. J Natl Cancer Inst 1992; 84:1279-1282.
Toikkanen S, Helin H, Isola J, Joensuu H. Prognostic significance of HER-
2 oncoprotein expression in breast cancer: a 30-year follow-up. J Clin
Oncol 1992; 10:1044-1048.

Schwartz LH, Koerner FC, Edgerton SM, Sawicka JM, et al. pS2 expression
and response to hormonal therapy in patients with advanced breast cancer.
Cancer Res 1991; 51:624-628.

Rio MC, Bellocq JP, Gairard B, Rasmessen UB, et al. Specific expression
of the pS2 gene in subclasses of breast cancers in comparison with
expression of the estrogen and progesterone receptors and the oncogene
ERBB2. Proc Natl Acad Sci 1987; 84:9243-9247.

Silvestrini R, Benini E, Daidone MG, Veneroni S, et al. p53 as an
independent prognostic marker in lymph node-negative breast cancer
patients. J Natl Cancer Inst 1993; 85:965-970.

Isola J, Visakorpi T, Holli K, Kallioniemi OP. Association of
overexpression of tumor suppressor protein p53 with rapid cell
proliferation and poor prognosis in node-negative breast cancer patients.
J Natl Cancer Inst 1992; 84:1109-1114.

Isola JJ, Helin JH, Helle MJ, Kallioniemi OP. Evaluation of cell
proliferation in breast carcinoma: comparison of Ki-67
immunohistochemical study, DNA flow cytometric analysis, and mitotic
count. Cancer 1990; 65:1180-1184.

11




36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Wintzer HO, Zipfel I, Schulte-Monting J, Hellerich U, von Kleist S. Ki-67
immunostaining in human breast tumors and its relationship to prognosis.
Cancer 1991; 67:421-428.

Zava DT, Sylvester SS, Dollbaum CM. Comparison of Ki6é7 and S-phase in
human breast cancer. AACR abstract, accepted for 1994 presentation.
Garrett PA, Hulka BA, Kim YL, Farber RA. HRAS protooncogene polymorphism
and breast cancer. Cancer Epidemiol Biomarkers Prev 1993; 2:131-138.
Kleinbaum DG, Kupper LI, Morgenstern H. Epidemiologic research:
principles and quantitative methods. London: Lifetime Learning Pub.,
1982.

SAS Institute, Inc. SAS language guide for personal computers, release
6.03 edition. Cary, NC: SAS Institute, Inc., 1988.

Breslow NE, Day NE. Statistical methods in cancer research, Vol. I. The
analysis of case-control studies. Lyon, France: International Agency for
Research on Cancer, 1980.

Statistics and Epidemiology Research Corporation, Cytel Software
Corporation. EGRET reference manual. Seattle, WA: Statistics and
Epidemiology Research Corp., 1990.

Breslow NE, Day NE. Statistical methods in cancer research, Vol. II. The
design and analysis of cohort studies. Lyon, France: International Agency
for Research on Cancer, 1987.

Krieger N, Wolff MS, Hiatt RA, Rivera M, Vogelman J, Orentreich N.
Breast cancer and serum organochlorines: a prospective study among
white, black, and Asian women. J Natl Cancer Inst 1994; 86:589-599.

Arellano MG, Petersen GR, Petitti DB Smith RE. The California Automated
Mortality Linkage System (CAMLIS). Am J Public Health 1984; 74:1324-1330.




APPENDIX

(1) Data abstraction form

(2) Aeron biotechnology worksheet for recording assay results

13




FACE SHEET
CHART ABSTRACTION FORM

- BREAST CANCER PROGNOSIS STUDY

MR #:

Chart .location - Reviewer
Location Status Volume Date Initials

Status: Active = 1, Retired = 6

Comments ‘on quality of data:

Note here if the data scemed consistent or inconsistent, valid or invalid, or if lots of data were missing, or any other outstanding pmblcms
or good features about the data for this person. .

Appendix 1
Data Abstraction Form

NOTE: INFORMATION ON THIS FACE SHEET IS NOT TO BE ENTERED AS DATA
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Appendix 2
L SRR ' Worksheet for Recording Study Results

1. ACCESSION # 2. CRD # 3. MR #

4. TUMOR TYPE

5. GENERAL COMMENT

6. ER TUMOR: % intensity

7. COMMENT

oe

8. ER NORMAI: intensity

9. COMMENT

o

10. PR TUMOR: intensity

11. COMMENT

intensity

o0

12. PR NORMAIL:

13. COMMENT

o

14. AR TUMOR: intensity

15. COMMENT

o0

16. AR NORMAL: intensity

17. COMMENT

o

18. EGFR: intensity
19. COMMENT

20. HER2NEU:

o

intensity

21. COMMENT

o

22. p53: intensity

~“¢ ' DNA: PLOIDY %S PHASE

25. IMAGE:

26. Ki67:

o\

27. CATHEPSIN D:

oo

intensity

oo

28. pS2: intensity




