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Statement of The American Society of Human Genetics on
Genetic Testing for Breast and Ovarian Cancer Predisposition

Summary of Recommendations

The identification of the gene associated with early-onset
breast and ovarian cancer, known as BRCA1, has pro-

found implications for the presymptomatic assessment
and monitoring of the heritable cancer risks in some indi-
viduals and families. This gene may be responsible for
5% of breast cancer cases.

* Once direct and reliable testing for BRCA1 mutations is
available, it may be offered to members of specific types
of families with strong breast-ovarian cancer histories.
While the cancer risks associated with different BRCA1
mutations are being determined, testing should initially
be offered and performed on an investigational basis by
appropriately trained health care professionals who have
a therapeutic relationship with the patient and are fully
aware of the genetic, clinical, and psychological implica-
tions of testing, as well as of the limitations of existing
test procedures. Until then, it is recommended that link-
age analysis be offered to selected high-risk families, if it
will provide for more refined counseling than is cur-

rently available from family history alone.

* Further research is needed to determine optimal moni-
toring and preventive strategies (surgical or chemo-pro-
phylactic), to assure their efficacy.

* It is premature to offer population screening, until the
risks associated with specific BRCA1 mutations are de-
termined and the best strategies for monitoring and pre-

vention are accurately assessed.

* Public and professional education is vital in developing
a responsible approach to genetic testing.

Introduction

The imminent isolation of the breast-ovarian cancer sus-

ceptibility gene known as BRCA1 (Miki et al. 1994), and
the future isolation of other breast cancer predisposition
genes, such as BRCA2 (Wooster et al. 1994), raises impor-
tant questions regarding genetic testing in high-risk fami-
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lies, as well as the more far-reaching question of general
population screening. The availability of the gene for cys-
tic fibrosis (CF) and the discovery that abnormally high lev-
els of maternal serum alpha-fetoprotein (MSAFP) are pre-
dictive of adverse pregnancy outcomes have focused at-
tention on genetic screening and have prompted The
American Society of Human Genetics (ASHG) to issue
guidelines. In the case of CF, it was recommended that
carrier testing be offered to individuals with a family his-
tory of CF and be provided only by knowledgeable health
care professionals, after appropriate education and coun-
seling. Caution about offering CF carrier screening to the
general population was recommended. For both the CF
and the MSAFP tests, the need for educational programs
for patients and health care providers, accompanied by
counseling programs, was emphasized. Other important
considerations for testing were quality control and the as-
surance of confidentiality and fully informed consent
(American Society of Human Genetics Ad Hoc Commit-
tee 1987; American Society of Human Genetics Ad Hoc
Committee on Cystic Fibrosis Carrier Screening 1992).
Currently, compliance with existing federal regulations is
required of all laboratories offering genetic testing, in or-
der to assure the quality of the laboratories performing
these tests (Andrews et al. 1994). All such caveats and con-
siderations are directly applicable to the issue of genetic
testing for heritable cancers.

Cancer results from a cascade of genetic changes in a
single cell, all of which may be required for malignant con-
version. Different changes, or combinations of changes,
may result in different types of cancer. This complexity
necessitates extreme caution in risk assessment. Some can-
cers do, however, have a major genetic susceptibility com-
ponent, making those strategies already developed for ge-
netic testing in other diseases applicable to cancer. Molec-
ular genetics approaches have resulted in the localization
and subsequent isolation a breast-ovarian cancer suscepti-
bility gene (BRCA1) on chromosome 17q21 (Hall et al.
1990; Narod et al. 1991; Easton et al. 1993; Miki et al.
1994). Current data from multiplex breast cancer families,
used to locate the BRCA1 locus, indicate that women who
have inherited a mutant BRCA1 allele have risks of breast
cancer >50% before age 50 years and >80% by age 70
years (Hall et al. 1992; Easton et al. 1993). A second breast
cancer predisposition locus, BRCA2, has recently been
mapped to human chromosome 13q12-13 (Wooster et al.
1994).

Initial studies suggest that interest in genetic testing for
breast and ovarian cancer susceptibility is likely to be very
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great (Lerman et al. 1994). In the few families already stud-
ied, counselors have been concerned about issues raised in
testing (Biesecker et al. 1993; King et al. 1993). In order to
assure maximum benefit and minimal risk when testing for
BRCA1 mutations becomes available, it should be ap-
proached in a well-considered manner through appropri-
ate investigative studies. These would assess the reliability,
sensitivity, and predictive value of testing, as well as the
safety and efficacy of monitoring procedures and preven-
tive strategies (surgical and/or chemo-prophylactic) in
women with positive test results. In addition, adequate
programs for education and counseling must be re-
searched and developed. Such a careful approach is needed
to assure the safe and effective management of individuals
requesting genetic testing for predisposition to cancer. In
the interim, the utilization of existing clinical geneticists to
provide these services offers the best approach for maxi-
mizing the benefit and minimizing the potential harm asso-
ciated with testing.

Cancer Risk Associated with Mutations in
Predisposing Genes

Specific mutations in the APC gene are associated with
both a range of colon cancer risks and the severity of pol-
yposis (Spirio et al. 1993). The situation may be analogous
for BRCA1. Penetrance estimates for those large families
appropriate for the initial linkage analysis may not reflect
the full range of risk conferred by germ-line BRCA1 muta-
tions. Further information on gene-environment interac-
tions may also be critical for accurate risk assessment. The
possible existence of additional, as yet unidentified, breast
cancer predisposition genes in families negative for
BRCA1 alterations must be considered in assessing risk.

High-Risk Families

Direct detection of BRCA1 mutations is likely to be
available soon. The immediate potential for the beneficial
effects of DNA testing is in those women with positive
family histories of breast cancer. For this reason, it is rec-

ommended that testing be offered to such women, on an

investigational basis, as soon as it is available. Such a test

would reduce anxiety and prevent unnecessary prophylac-
tic surgery in women found not to carry a germ-line
BRCA1 mutation, and it could identify those who would,
it is hoped, comply with and therefore benefit most from
currently recommended monitoring procedures (Lerman
and Croyle 1994). Until direct detection of BRCA1 muta-

tions in women from appropriate high-risk families is pos-

sible, linkage analysis is recommended, if it would provide
a greater likelihood of identifying those with an elevated
cancer risk than would family history alone. Access to

available investigational protocols for long-term monitor-

ing should be facilitated for all participants in any genetic
testing program.
Women in high-risk families should be informed about

the risks, benefits, and limitations of predictive testing and
about the uncertainty about the effectiveness of current
monitoring and prophylactic interventions, which may in-
clude mammography, physical examination, pelvic ultra-
sound, and new technologies presently under evaluation.
As yet, no proved methods of primary prevention for
breast or ovarian cancer exist. Prophylactic mastectomy or
oophorectomy may be effective, but the results of system-
atic long-term follow-up to determine the frequency of
cancer in residual tissue or in other organs are not avail-
able. Research to evaluate the efficacy and risks of moni-
toring and prevention strategies is essential to determine if
genetic testing translates into reduction of morbidity and
mortality for breast and ovarian cancer and to determine if
specific management approaches have adverse outcomes.
The possibility of widespread use of costly, unproved pre-
vention or surveillance strategies is of particular concern.

Genetic counseling should be provided by a health care
professional who has a therapeutic relationship with the
patient and/or family, to insure the availability of a per-
manent source of accurate information that is not limited
by the duration of research funding. Predictive testing
should always be provided on a voluntary basis and should
be conducted only in women who have been fully in-
formed in an effective manner and who consent to testing.

Adult women from families in which BRCA1 or BRCA2
is segregating and who do not themselves carry the altered
gene should be counseled that they still face the risks of
sporadic breast and ovarian cancer in the general popula-
tion and should be encouraged to follow age-appropriate
surveillance measures.

Population-based Screening

Until we know the probability that a particular mutation
will occurr in cancer, the efficacy and safety of follow-up
interventions, and the reliability of the test, mass screening
for BRCA1 mutations is not recommended. If preliminary
data suggest that screening for one or more common mu-
tations is reliable and would result in a reduction of mor-
bidity and mortality in individuals harboring such muta-
tions, pilot studies should be conducted to determine the
efficacy of such screening. However, if screening is initi-
ated prematurely (i.e., before its effectiveness in decreasing
mortality and morbidity is known), it could result in inac-
curate predictions of individual risks of developing cancer.

Education

The importance of education for those at high risk, for
health professionals, and for the lay public cannot be over-
stated. People who have inherited altered BRCA1 alleles
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must be informed of the risks and benefits of genetic test-
ing for cancer risk.

During the stage at which a new genetic technology is
initially transferred into clinical practice, information
about the precision, specificity, and risks of testing will
inevitably be limited, and counseling usually will be pro-
vided through tertiary referral centers with established ge-
netics programs. Clinical geneticists are uniquely qualified
to obtain the most reliable information available, to pro-
vide a source of continuing information, and to communi-
cate complex ideas and uncertainty in a way that is helpful
to the patient. As the uncertainties surrounding testing are
resolved and as testing becomes more widely available, pri-
mary care providers will necessarily absorb a larger part of
this responsibility. These providers will ultimately control
the flow of requests for testing and will have to use appro-
priate judgment in addressing many of the as-yet-unan-
swered questions. It is recommended that a major educa-
tional initiative be developed to educate providers with no
previous experience in genetic testing. Providers are best
approached through established continuing-education
pathways, including professional society meetings, journal
articles, and symposia oriented around diseases or special-
ties.

Additional issues related to genetic testing-such as
quality control, ethical and legal safeguards, obtaining in-
formed consent, and confidentiality-have been discussed
elsewhere (Andrews et al. 1994). An integrated approach
by geneticists, oncologists, and consumer organizations
with special interest in cancer will provide an effective
means of educating lawmakers at both federal and state
levels about the nature and scope of problems associated
with presymptomatic testing for breast cancer. Participa-
tion by these groups in the advisory process is needed if
these issues-as well as those directly related to testing,
counseling, and surveillance and prevention-are to be ad-
dressed appropriately. It is recommended that interested
members of the lay public, representing the ethnic and cul-
tural backgrounds of the research participants, be involved
in testing programs. These concerns are highly relevant not
only to testing for BRCA1, but to genetic testing in gen-
eral.
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