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echnological advances in molec-
Tulur genetics are revolutionizing

the way medicine is practiced.
The recent discovery of genes respon-
sible for the inherited predisposition to
hereditary breast, ovarian, and colon
cancers will enable some high-risk in-
dividuals to receive more accurate in-
formation about their risk status.
Because the ethical, legal, and psycho-
social implications of testing and coun-
seling for inherited cancer risk are
substantial, adequate genetic counsel-
ing must accompany any genetic test-
ing program.'”

Clinical investigations, supported by
the Ethical, Legal, and Social Issues
(ELSI) branch of the Human Genome
Project, are underway, with the goal of
determining how best to conduct the
educational and counseling elements
required in genetic testing for inherited
cancer risk.” Furthermore, standards are
currently emerging for familial cancer
risk counseling that can be conducted
regardless of whether or not genetic
testing is feasible or desirable in a par-
ticular situation.

The genetic counselor may provide
a valuable service within an oncology
practice that seeks to undertake famil-
ial cancer risk counseling. Presented
here is an introduction to the genetic
counselor as a member of such a team.

FAMILIAL CANCER RISK
COUNSELING
Familial cancer risk counseling
. (FCRCQ) is a communication process be-
tween health-care professionals and an
individual concerning the occurrence,

Role of the Genetic
Counselor in Familial

Cancer

Increased knowledge about inherited susceptibility for
cancer and the identification of genes associated with
cancer risk has increased the need for individuals with
training in genetics to work closely with oncology profes-
sionals in the familial cancer arena. Genetic counselors
can provide a variety of useful services: They may func-
tion as clinical coordinators of a family cancer risk
counseling (FCRC) program and serve as study coordina-
tors on research teams. In the oncology practice setting,
genetic counselors who are trained to do cancer risk
counseling can help ascertain and evaluate familial clus-
ters of cancers. In the context of FCRC, the genetic
counselor can educate family members about risk factors
for cancer and the significance of a positive family
history, assess psychosocial functioning and provide psy-
chosocial support and referrals. Genetic susceptibility
testing should be offered only with appropriate genetic
counseling.

or risk of occurrence, of cancer in his or
her family.® Familial cancer risk coun-
seling is comprehensive in scope and
includes a strong emphasis on the fa-
milial nature of cancers and the analysis
of genetic and related risk factors.

A wide variety of activities may be
included under the umbrella of FCRC
(Table 1). Minimal elements that should
be addressed are documentation of all
cancer diagnoses in the family, provi-
sion of general cancer and genetic infor-
mation, health promotion, supportive
and/or grief counseling, determination

of suitability for genetic testing, and refer-
ral for further services as indicated. More
detailed information on each of these
elements can be found in the flowchart
in Figure I and in the sections highlight-
ing individual components of FCRC.

One or two copies of this article for personal
or internal use may be made at no charge. Copies
bevond that number require that a 9¢ per page per
copy fee be paid to the Copyright Clearance Cen-
ter, 222 Rosewood Drive, Danvers, MA 01970.
Specify [SSN 0890-9091. For further informa-
tion. contact the CCC at 508-750-8400. Write
publisher for bulk quantities.
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Components of Familial Cancer
Risk Counseling

Screening
Family history screening questionnaires
Tumor markers

Tumor registries

Brief Assessment, Interventions,
and Triage

History and documentation

Genetic education

Heaith promotion

Supportive psychosocial counseling

Referral

Comprehensive Cancer Risk
Assessment and Counseling

Full pedigree analysis

Genetic syndrome diagnosis

Risk calculation and communication
Genetic susceptibility testing

DNA banking '
Psychosocial evaluation and counseling
Customized medical surveillance

Referral to and coordination with
research studies

What Genetic Counseling Entails

Genetic counselors are increasingly
Jjoining, or offering consultation to, on-
cology practices that are interested in
addressing the special needs of individ-
uals at increased risk of developing can-
cer due to familial factors. Genetic
counseling has been defined as “‘a com-
munication process which deals with
the human problems associated with
the occurrence, or risk of an occurrence
of a genetic disorder in a family.”” This
process involves helping the individual
or family to:

1) comprehend the medical facts:

2) appreciate the way heredity con-
tributes to the disorder, and the risk of
recurrence in specified relatives;

3) understand the alternatives for
dealing with the risk of occurrence:

4) choose among alternative courses
of action; and ’

5) make the best possible adjustment
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Most persons who perform genetic
counseling have professional training
at the MD, PhD, or MS level, and are
certified by professional organizations,
such as the American Board of Medical
Genetics and American Board of Ge-
netic Counseling. Professional societ-
ies, such as the National Society of
Genetic Counselors (NSGC) and Inter-
national Society of Nurses in Genetics
(ISONG), can be contacted for refer-
rals. (NSGC Executive Office: 233 Can-
terbury Drive, Wallingford, PA 19086,
telephone: 610-872-7608; ISONG:
3020 Javier Road, Fairfax, VA 22031,
telephone: 703-698-7355).

Genetic Education, Medical Advice,
Genetic Counseling, and FCRC

Familial cancer risk counseling in-
volves a combination of services, in-
cluding genetic education, genetic
counseling, and medical advice. Al-
though the FCRC practice usually in-
volves a seamless blending of these
components, it may be helpful to con-
sider the essence of these components
individually before returning to the pro-
cess in which they are combined.

* Genetic Education—Persons deal-
ing with genetic diseases, such as he-
reditary cancer, must assimilate a great
deal of new information that is compli-
cated and abstract. The genetic coun-
selor can simply and clearly explain
principles of medical genetics, patterns
of inheritance. and an appreciation of
probability. General education can also
be offered regarding cancer epidemiol-
ogy, the multistep process of cancer,
and the spectrum of disease presenta-
tion, diagnosis, and treatment.

The counselor can define and illus-
trate chromosomes and genes, show
examples of chromosomal karyotypes,
and review pedigrees demonstrating the
different modes of inheritance and how
Mendelian recurrence risks are derived
from those inheritance modes. Envi-
ronmental factors that interact with ge-
netic factors in a non-Mendelian fashion
can be discussed in the context of the
multifactorial mode of inheritance. In
teaching family members the lunguage
and concepts of cancer genetics. the
counselor can help them formulate a
conceptual framework that will pave
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chicourage them w become active par-
ticipants in their health care.

* Health Promotion—Genetic coun-
selors are joining physicians, health ed-
ucators, and oncology nurses who have
been actively providing health promo-
tion information about cancer preven-
tion and detection. Examples include
promotion of healthy lifestyle with nu-
tritional and exercise components, smok-
ing cessation programs, and cancer
screening programs, such as prostate,
breast, skin, and cervical screening. As
will be discussed later, the family with a
hereditary cancer syndrome may require
more information and encouragement
than does the general population.

* Medical Advice—Helping the fam-
ily comprehend the medical facts about
hereditary diseases is one of the impor-
tant tasks of the genetic counselor. Al-
though giving medical advice is
generally outside the scope of practice
of the genetic counselor, there are in-
stances in familial cancer risk counsel-
ing in which the genetic counselor may
be the person to convey or clarify med-
ical facts.

The counselor working as part of the
medical genetics team can also assist the
family in implementing specific medi-
cal recommendations. For example, the
counselor may relay and discuss stan-
dardized medical recommendations for
surveillance and treatment, explain them
to the family members in lay terms, help
the family prioritize and implement these
recommendations. provide input into de-
veloping new guidelines, actively pro-
mote healthy behaviors, coordinate
medical appointments, and facilitate
referrals.

* Counseling is a word that has very
broad and multidimensional uses in the
medical setting. Sometimes “‘counsel-
ing" is the umbrella term used to refer
to all communication processes with
the patient. However, in genetic coun-
seling, the term has specific content
and process. Several selected areas in
which the genetic counselor incorpo-
rates active counseling include patient
psychosocial assessment, anxiety reduc-
tion, grief counseling, enhancing adap-
tation to current medical stressors,
facilitating decision-making about ge-
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cul recommendations.,

The modern genetic counseling pro-
cess generally involves a nondirective
approach to discussing, in a nonjudg-
mental fashion, the use of genetic in-
formation for reproductive decisions.
This tradition emerged after World War
IT in response to the strongly eugenic
policies and practices of genetics pro-
fessionals earlier in this century, which
lended support to forced sterilization

and stigmatization of the “genetically

unfit.” Nondirective genetic counsel-
ing is used in situations in which op-
tions are similar in risk and benefit, or
are considered experimental, controver-
sial, or without adequate empiric evi-
dence of benefit. Genetic susceptibility
testing and prophylactic surgery are con-
troversial issues in FCRC for which
a nondirective approach may be still
appropriate.

Recently, the appropriateness of the

* nondirective approach to genetic coun-

seling has come under scrutiny.™ Gen-
erally, the nondirective approach seeks
only to assist the patient in recognizing
how his or her own values fit with a
particular decision. In certain areas of
FCRC. the counselor takes a more di-
rective stance than in reproductive coun-
seling because available screening,
prevention, or early detection options
may be clearly superior to other op-

! tions. For example, it would be inap-
| propriate to present colonoscopy

screening as optional for a person at
high-risk for hereditary colon cancer.
Rather, this would be presented as a
medical recommendation from an ap-
propriate specialist. The counselor may
then work with the individual regard-
ing following through with these
recommendations.

- FCRC IN THE
i ONCOLOGY CLINIC

A FCRC program assumes a pre-
ventive focus, since it is directed at
persons who have not yet developed
cancer. Identification of high-risk indi-
viduals enables the oncologist to target
this population for specific prevention
and early detection programs, and thus,
has the potential to advance the oncolo-
gy goals of reducing disease morbidity
and mortality.

- Formation of a FCRC service may
serve as a basic building block for many
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Figure 1: Cancer Risk Assessment and Counseling Protocol

of the technological advances to follow
molecular advances in hereditary can-
cers. For example, family members of
oncology patients may not be eligible
for susceptibility testing without a FCRC
program or clinical research protocol in
place. Furthermore, FCRC may mini-
mize liability due to negligence in sev-
eral specific aspects of medical care.
One of the hazards of not having an
adequate FCRC program is that subop-
timal advice regarding adequate risk as-
sessment, screening, and testing may
result if diagnoses of hereditary cancer
predisposition syndromes are overlooked
or risk assessment is provided in a hap-
hazard, noninformed, or superficial way.

It is worthwhile to consider how an

FCRC program can be organized and
run in order to fully understand the role
of the genetic counselor. A more complete
description of the process of forming a
FCRC can be found elsewhere.® The
following sections deal briefly with com-
ponents of FCRC in clinical practice.

PHASES OF FCRC

The oncologist may wish to consid-
er implementing FCRC in several phas-
es. These phases can then be combined
or separated and carried out by several
different professionals or primarily by
one person who is designated the can-
cer risk counselor. The sections below
are numbcred to correspond to the flow
diagram in Figure |, which describes
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General Feature of Hereditary
Cancer Syndromes

Cancer in two or more close relatives
Bilateral cancer in paired organs

Multiple primary tumors in same individual
Earlier-than-usual onset of disease

Specific constellation of tumors that com-
prise a known cancer syndrome

one possible triage system for imple-
menting the phases of FCRC. These
run the gamut from screening one’s clin-
ic population to various short interven-
tions that could be undertaken in routine
office visits to the more comprehensive
cancer risk counseling, for which addi-
tional appointments will be needed.

1. Referral Sources

Referral sources may vary widely.
initially being self-referrals generated
by media or marketing exposure, re-
quests from relatives of oncology pa-
tients in an oncology practice, or
referrals from other specialists. Tumor
registries could also be used to identify
suitable individuals for cancer risk coun-
seling following acquisition of detailed
family histories.* Contact of family
members should always be done with
the permission and cooperation of the
index case to preserve privacy of fami-
ly members and confidentiality of ge-
netic and oncology information.

2. Family History Screening

A family history screening question-
naire can accompany a medical history
form completed in the physician’s of-
fice or be filled out by the participant
and mailed back in advance of the ap-
pointment. Identification of both ma-
ternal and paternal cancer history is
necessary. While such history-taking ap-
pears to be fundamental to sound prac-
tice, there is empiric evidence that it is
frequently overlooked. Lynch and col-
leagues have demonstrated that a sub-
stantial portion of their oncology clinic
had two or more relatives with cancer.
and that medical records often did not
adequately or correctly document fam-
ily history of cancer, Jjudging by a ret-
rospective review of records !0
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tories and minimal tamily concerns can
receive educational material and stan-
dardized information on cancer preven-
tion and screening.

4. Preliminary Assessment

Initial screening can be performed
by a nurse or other staff member. Fam-
ilies with a positive history for cancer
should have their family history ex-
panded to three generations. Documen-
tation of all types of cancer is necessary,
as some cancer susceptibility genes may
predispose the person to a variety of
cancers and other physical signs. For
example, renal cell carcinoma, pheo-
chromocytoma. retinal angiomas, and
cerebellar hemangioblastomas are all
associated with von Hippel-Lindau dis-
ease. a well-described familial cancer
syndrome due to mutation of a single
dominant susceptibility gene. Numer-
ous other cancer associations are not
yet recognized as defined syndromes.

[tis important to augment documen-
tation of cancer diagnoses with ages of
onset, current ages, presence of bilater-
al disease, and occurrence of multiple
primary cancers in the same individual.
A genetic counselor can independently
obtain and verify family histories that
provide the basis for the genetic evalu-
ation and all future DNA-based predic-
tive testing. Collection and review of
records is a time-consuming endeavor
but is critical in ensuring the accuracy
of a history on which a diagnosis 1s
based. '

Certain features of the family history
should raise the suspicion of a familial
cancer and indicate the need for com-
prehensive cancer risk counseling. Gen-
eral features of familial cancer
syndromes are summarized in Table 2,
while specific examples of known he-
reditary syndromes are given in Table 3.

5. Health Promotion

At this stage, some participants will
request or require only general infor-
mation based on a review of the famnily,
medical, and psychosocial history. This
may be an opportunity to incorporate
genetic information into current health
promotion programs regarding mam-
mograms, Pap smears, prostate screen-
ing, lifestyle improvement, and breast
self-examination (BSE). The benefits
of knowing one’s risk status should be
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wrshe may partuke 1 specialized sur-
veillance programs that might not be
offered to an individual with average
cancer risk.

It is important for individuals with
increased cancer risk to understand why
and in what ways the recommendations
for the general public may be inade-
quate for individuals in families in which
hereditary risk is increased. For exam-
ple, the current general population rec-
ommendations for colon surveillance by

sigmoidoscopic examination are not ap- '

propriate for members of hereditary non-
polyposis colon cancer (HNPCC)
families. These individuals require
colonoscopy to detect the majority of
lesions that occur on the right side of the
colon. Also, when there is a history of
early-onset cancer in the family, such as
a mother with premenopausal breast can-
cer, screening may be appropriately of-
fered to individuals at earlier ages than
standard general population guidelines
suggest.

6. Comprehensive Cancer
Risk Counseling

Selected individuals who desire fur-
ther information about their personal
risk factors for cancer, need specialized
surveillance guidelines, and may be can-
didates for genetic testing protocols can
be referred for comprehensive cancer
nisk counseling (CCRC). The CCRC
team can identify and counsel families
with significantly increased cancer risk.
collect thorough medical and family his-
tory data, calculate and effectively com-
municate quantitative assessment of
cancer risk, diagnose hereditary syn-
dromes, coordinate cancer susceptibili-
ly testing, promote psychosocial
well-being, and offer health education.
as well as recommendations for pre-
vention, early diagnosis, and manage-
ment. This process has been described
in detail elsewhere.!""17

Generally, these activities require in-
terdisciplinary expertise, minimally in-
cluding professionals trained in genetics
and oncology. The familial cancer risk
counselor could be a genetic counselor,

Address all correspondence to:

June A. Peters. Ms

Medical Genetics Branch

National Center for Human Genome Research
Bldg 10. Room 10C101

10 Center Drive, MSC 1852

Bethesda. MD 20892-1852




et Hasters ev el lldlllll‘i:__‘ i I’I'U‘
sional certification/licensure.

7. Psychosocial Evaluation
and Lounseling

The emotional impact of cancer goes
beyond the person diagnosed with the
malignancy; family and friends also are
deeply affected. Supportive or grief
counseling can be important for unaf-
fected relatives dealing with actual or
potential losses of loved ones, practical
natters of adjustment to changing fam-
v roles, or fears about their own health.

We cannot assume that every person
with a positive family history of cancer
in relatives will be similarly affected by
their past experiences. Rather, there will
be a range of both positive and negative
responses to these experiences. The cur-
rent reactions may be colored by past
experiences, such as biologic proximi-

" ty and emotional ties to affected rela-

tives. beliefs and fears about cancer,
history of childhood trauma. loss. or
abuse. major life transitions, outcomes
of cancer diagnoses, and family com-
munication styles. Commonly, feelings
of grief over the loss of a close relative
become more poignant during pregnan-
cy, at the time of a mammogram or
yearly physical examination. or at the
anniversary of the loss of a relative to

| cancer. Age of daughters during a moth-

er's illness can be significant: often,
adolescent daughters have the most dif-

| ficult time later in life, especially in the

resolution of sexuality issues.'® In con-
trast. some individuals become inspired
by the courage shown by affected rela-
tives. Others report increased family
support and cohesion.'®

Ability to process and retain new
information also can be influenced by

+ cultural beliefs, levels of intelligence,

education, and psychological distress.
Participants in FCRC need an opportu-

| nity to process new information and

adjust to the feelings that arise when
considering the implications of having
an increased risk for cancer. Lerman
and colleagues'® have demonstrated that
“those women who had been most pre-
occupied with breast cancer were the
least likely to improve their personal
risk comprehension following the re-

-ceipt of more accurate risk informa-
.tion.” They conclude, “Efforts to
‘counsel women about their breast can-

o addressed.

Some identified psychosociul tasks
that can become part of FCRC include
confronting the meaning of one’s risk
status; venung strong teelings: help in
facing fears of harm, disfigurement,
pain, or death: anxiety management;
coaching in problem solving; facilitat-
ing decision-making strategies: teach-
ing positive, active coping behaviors:
and referral.®”

A valuable part of FCRC is to help
the individual understand that survival
after cancer is possible. Several investi-
gators have observed that members of
families in which relatives have suc-
cumbed to cancer equate cancer with
death. The psychological benefits of
distinguishing a cancer diagnosis from
certain mortality can be immense. The
benefits of instilling and supporting
realistic hopefulness cannot be
overestimated.

Psychological identification with the
affected family member often Is very
strong among those at risk.*™ Resem-
blance to an affected relative, such as
similar physical appearance, complex-
ion, personality. or anatomic features,
may become grounds for a person as-
suming that he or she will also develop
cancer. Disabusing family members of
this erroneous assumption can bring
substantial relief and a sense of libera-
tion.

Correct timing of offering FCRC is
important psychologically. There are
several situations in which emphasis on
genetic risk may be counterproductive.
For example, persons caring for an ill
relative may be too overburdened or
preoccupied to receive genetic infor-
mation. Those individuals already im-
mobilized by anxiety about cancer need
support and anxiety management rath-
er than more information. The risk coun-
selor can validate “the right not to know™
certain information at a particular time
while also encouraging the person to
return for further counseling at a more
suitable future date.

Occasionally, outside psychothera-
py or psychiatric referral is necessary.
Indications for such referral include: an
inability to make and implement health-
care decisions: clinical levels of depres-
sion, guilt, or anxiety; unresolved grief:
suicidal ideation: obsessive, intrusive

luncoon. satistactuon., and desire.,

8. Medical Evaluation
and Recommendations

The cancer risk counselor may be
able to help the family understand and
carry out medical recommendations by
locating resources and removing barri-
ers to health care. The genetic counsel-
or on the FCRC team may assist the
oncologist in coordinating medical as-
sessments and interventions for symp-
tomatic patients, and in designing and
implementing appropriate medical sur-
veillance of asymptomatic persons at
increased cancer risk.

The ability to triage appropriately is
most important in determining a possi-
ble medical basis for self-referral. In
the authors’ experience. some people
may be motivated to seek FCRC by the
discovery of physical symptoms, which
they fear may represent cancer. Al-
though they may present the reason for
FCRC referral as their positive family
history of cancer. in actuality. they may
be indirectly seeking to enter into the
medical system to deal with a personal
symptom. In general, this crucial infor-
mation can be uncovered during a sen-
sitive interview, whereas it might be
missed if the oncology center took a
strictly educational approach to risk
counseling. Genetic evaluations should
be delayed until symptomatic pa-
tients have received a complete medi-
cal evaluation.

Both symptomatic and asymptomat-
ic persons also need to receive medical
recommendations for cancer surveil-
lance. customized for their situation.
For example. women with inherited
BRCA| mutations are at risk for ovari-
an and colon cancers, as well as breast
cancer. Furthermore. two women with
the same risk for breast cancer mav
have differences in breast anatomy and
density that would lead to different rec-
ommendations for effective surveil-
lance.

¢ Prophylactic surgery as a means of
cancer prevention is highly controver-
sial. Genetic. medical, and psychoso-
cial issues all come into play. In some
hereditary conditions, such as familial
adenomatous polyposis (FAP), prophy-
lactic surgery has been shown to be

thoughts; overzealous health vigilance: | effective in preventing mortality from
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(APC) gene., which is responsible for
FAP, remain at risk for other serious
health problems, such as multiple
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Other diseases, such as breast and
ovarian cancers, lack strong empiric ev-
idence about the effectiveness of pro-
phylactic mastectomy and oophorectomy
in preventing mortality in those with a
hereditary predisposition. Whereas pro-
phylactic surgery may be the preferred
option for some individuals, it is not
without substantial physical and psy-
chological hazards. These difficult situ-
ations call for multidisciplinary,
multifaceted approaches that include ac-
curate and comprehensive FCRC, along
with medical and psychosocial manage-
ment that fully explores all viable op-
tions for prevention and detection. '

9. Genetic Evaluation
and Risk Assessment
Because genetic cancer screening

and risk notification can have adverse

Hedlth praimuotion, CORHIUnICatng cun-
cer risk information should be done
mainly within the context of a full risk
counseling program or a clinical re-
scallll Prolocol.s KISK assessment re-
fers to the process of quantifying the
probability that an individual will de-
velop cancer due to the presence of
such variables as family history, envi-
ronmental exposures, and lifestyle. This
process has recently been reviewed. "

Historically, risk assessment infor-
mation has been derived from epidemi-
ologic studies of associations between
exposures to risk factors and disease
states. The data from various studies
have often been contradictory and pre-
sented in the form of relative risk, which
is not clinically useful. Recent efforts
have been made to design risk tables
that are more easily interpretable to fam-
ilies.*** Depending on the putative
mode of inheritance of cancer risk in a
particular family, different risk assess-
ment models for breast cancer ant oth-
er cancers are currently in use. It is

Table 3

Selected Hereditary Cancer Syndromes

Clinical

Syndrome Manifestations

Breast cancer
Qvarian cancer
Colon cancer
Prostate cancer

Breast-ovarian
cancer syndrome

Colon cancer
Endometrial cancer
Stomach cancer
Ovarian cancer
Other cancers

Hereditary
non-polyposis
colon cancer
(HNPCC)

Florid colonic polyps
Colon cancer
Desmoid tumors

Familial adenomatous
polyposis (FAP)

Li-Fraumeni syndrome
(LFS)

Breast cancer
Brain cancer
Sarcoma
Leukemia

Adrenocortical cancer

von Hippel-Lindau
(VHL)

Renal cell carcinoma
Hemangioblastomas of

Genetic Mode of

Mutations Inheritance

BRCA1 Autosomal dominant
BRCA2

MSH2 Autosomal dominant
MHL1

PMS1

PMS2

APC Autosomal dominant
p53 Autosomal dominant
VHL Autosomal dominant

cerebellum, brainstem, spine

Retinal angioma

Pheochromocytomas

Adapted from Schneider KA, Diller LR. Gdrber JE: Overview of familial cancers. Genet Resource

8(1):33-34, 1994.
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dspecitic tunuly in order 10 avoid £ross
overestimates or underestimates of risk.
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essential that risk information be com-
municated in a way that is meaningful
to the participant. For example, some
counselors use fractions, eg, one in five,
while others describe risk in terms of
percentages, eg, 20%. It also is custom-
ary to turn the risk figure around to
state the individual's chance of nor de-
veloping the condition; eg, a 20% risk
of cancer means a 80% chance of not
getting that cancer.

In certain situations, the numeric risk
estimate should be presented as the best
assessment possible, considering the
limitations of using currently available
data. The choice of specific language
used to describe risk can also have a
significant impact; eg, differentiating
between increased risk and high risk.
Two women, each of whom have a
mother with breast cancer, may both
have an increased risk; however, the
risk of one may be only slightly in-
creased above baseline, whereas the oth-
er may have a significantly increased
risk approaching 50%, depending on
other characteristics of the history.

It is also essential to realize that ab-
solute risk is not the same as perceived
risk. A risk of 50% may sound high to
one person, but to another woman with
the certain conviction that she will die
from cancer at a young age, it may be a
great relief to know that the risk is not
100%. This is one of the areas in which
the training, experience, and skill of the
risk counselor contribute to the “art” of
cancer risk counseling.

* ldentifying Hereditary Cancer
Syndromes—At present, identification
of hereditary cancer syndromes is based
on clinical and family history criteria, -
The genetic counselor, working in con-
Junction with the oncologist, may iden-
tify a hereditary cancer syndrome in a
particular family, leading to risk coun-
seling based on Mendelian inheritance
of genetic susceptibility. Predictions of
developing cancer will vary with gene
expression and penetrance, as well as
chance and other synergistic factors.
If pedigree analysis supports identi-
fication of a known hereditary syn-
drome, risk assessment can be




mes can be classitied into two
.ups:'® The first group includes con-
citions in which cancer is the primar

~iFaers n oaf Tnhariting - Yo ¥ nie et

ous germ-line mutation. For example,
multiple types of cancer are directly
attributable to germ-line p53 mutations
in the Li-Fraumeni syndrome, and breast
and ovarian cancer are due to BRCA|
germ-line mutations. The second group
is comprised of genetic conditions with

- vrominent physical manifestations in

:ddition to an increased risk for cancer.

| For example, in neurofibromatosis. the

hallmarks of which include café-au-lait
skin spots and benign neurofibromas,
there also is an increased risk of devel-
oping malignant tumors.

There will be a substantial subset of
participants in many FCRC programs
who appear to have familial clusters of
cancer but in whom no specific syn-

~ drome can be identified (O. Ginsberg,

S. Narod, personal communication,
1994). These could be due to chance,
polygenes, small kindred, incomplete
family history information, nonpene-
trance, epigenetic phenomena. or the
presence of an unrecognized syndrome.
[n these cases, it is suggested that the
family consider DNA banking on af-
fected relatives who may be elderly or
in poor health. This could allow at-risk
relatives to have appropriate samples
of DNA available for testing when new
gene discoveries are made.

10. Pretest Counseling for DNA-
Based Cancer Susceptibility Testing
Frequently in medical practice. only
minimal information is given to the pa-
tient about medical testing being per-
formed unless and until there is an
abnormal result. The situation differs
for genetic testing because of the pro-

. found nature of the information obtained

from the test. For those determined to
be eligible and motivated for cancer
predisposition testing, it is necessary to
offer a pretest counseling session (o
obtain informed consent for test partic-
ipation and follow-up. The genetic
counselor can be highly effective in
nondirectively assisting eligible persons
in deciding whether or not to undergo a

© test being offered.

.Informed consent traditionally in-

. cludes a description of test procedures,

specificity, and sensitivity, as well as
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ol genetic testing procedures and the
nature of results the individual receives.
informed consent for cancer suscepti-
Litlia. | ' 1 1 1 . .
role of probability in cancer prediction.
the familial nature of testing, and the
possible effects of results on insurance,
employment, economic status, mood,
and family relationships.

In particular, individuals should clear-
ly understand the difference between
susceptibility and disease diagnosis to
avoid serious misunderstandings. It has
been demonstrated in other settings that
some persons who test positive for a
hereditary cancer gene mutation believe
that they actually have cancer ( P. Boyd,
personal communication, 1994).

It is also important to inform partic-
ipants that many genetic tests for can-
cer susceptibility are currently being
performed under research protocols in
which results may not be provided at
all or may take months to years,to be-
come available. For some hereditary
cancer testing protocols, a thorough dis-
cussion of both direct DNA testing by
mutation screening or sequencing and
indirect DNA testing by linkage analy-
sis are required. It is especially impor-
tant that families understand the
advantages and limitations of both of
these modalities of DNA testing.

11. Cancer Predisposition Testing

Genetic susceptibility studies have
the potential for improving the accura-
cy of cancer risk estimates for family
members at risk for cancer. Genetic
counselors may be involved as clini-
cians making referrals for testing, as
members of research teams coordinat-
ing such studies, or as representatives
of private laboratories offering testing.

Initially, eligibility criteria for can-
cer predisposition testing may be strict,
and will mainly include those families
in which cancer is likely to be explained
by a single susceptibility gene. Testing
may be especially helpful for individu-
als within these families who are con-
sidering undergoing prophylactic
surgery for cancer prevention and who
may wish their risk status to be as accu-
rate as possible before undertaking such
an irrevocable step.

In general, genetic testing usually
begins with DNA analysis of a blood
specimen on an affected relative. If he
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ing can then be offered to other
unaffected relatives who express an in-
terest. Population screening of those
not yet feasible nor desirable 32

Testing of minors for adult-onset dis-
eases is generally discouraged unless
clear medical benefit may result from
such testing. Familial adenomatous
polyposis (FAP) is a cancer suscepti-
bility syndrome caused by inheritance
of a germ-line mutation in the APC
gene. In FAP, symptoms including pol-
yps can be observed from adolescence
onward and the disease confers a near-
ly 100% lifetime risk of colon cancer
unless surgically prevented by colecto-
my. Since it has been recommended
that medical surveillance of FAP be
initiated between the ages of 10 and 12
years in individuals at 50% risk of in-
heriting a mutation in the APC gene.*
it might be sensible to consider genetic
testing ::t the same age. A major benefit
of genetic susceptibility testing is that a
minor who has tested negative for an
APC mutation could be spared the at-
tendant risks of repeated invasive med-
ical surveillance procedures. In contrast.
there would be no clear medical benefit
to testing a much younger child (eg, at
2 years) well before medical surveil-
lance would be initiated.

Because the implications of genetic
susceptibility testing are so profound.
the highest standards of quality control
should be maintained in testing. In the
United States, “clinical laboratories per-
forming an examination of materials de-
rived from the human body for the
purpose of providing information for the
diagnosis, preventon, or treatment...of
human beings™ must obtain certification
from the Health Care Finance Adminis-
tration (HCFA) under the Clinical Lab-
oratory Improvement Act of 1988
(CLIAB88).* Genetic counselors and ge-
neticists may be helpful in choosing a
laboratory for susceptibility testing,
whether it be a research or clinical
setting.
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allows privacy and freedom from coer-
cion from well-meaning family mem-
bers. The participant is usually
encouraged to bring a support person
who is not at risk for the same disease.
The counselor should begin the session
by asking the person whether results
are still desired. The results should be
given as early in the session as possible
to avoid drawing out the suspense. The
implications and limitations of testing
can then be explored in light of the
result. Often, an individual may experi-
ence some emotional shock on the day
that the results are given and the ses-
sion may be brief, with follow-up
planned by telephone or in person.

Medical advice is important for in-
dividuals carrying susceptibility muta-
tions who are vulnerable to developing
a variety of cancers. Medical recom-
mendations regarding various com-
binations of surveillance, surgery,
and other prevention measures are
warranted.

Individuals who do not have the sus-
ceptibility gene running in their fami-
lies may be psychologically relieved
and freed of unnecessary medical pro-
cedures. Although they still have a
chance of developing cancer due to non-
hereditary factors, this risk is no greater
than the population average.

Those who test negative. as well as
positive. need follow-up because depres-
sion, anxiety, guilt. and other emotional
reactions are equally likely to occur in
both groups. Since the psychological ef-
fects of testing can endure for months or
even years after receiving results. fol-
low-up visits are essential. Survivor guilt
has been reported in women from he-
reditary breast-ovarian syndrome fami-
lies who learned that they did not inherit
the germ-line mutation. Further coun-
seling and support may assist individu-
als who experience these effects.

13. DNA Banking

DNA banking is available and is en-
couraged for families with familial clus-
tering of disease. Specimens from
affected individuals and other key fam-
ily members placed in a qualified DNA
bank can be kept indefinitely and en-
.| sure access to future tests as they be-
come available. *

166

g with tamihal cancers has a number
of advantages. Genetic counselors may
function as clinical coordinators of an
FCRC program, ensuring its overall
smooth operation and comprehensive
family approach. Genetic counselors
also may serve as study coordinators
on research teams, who develop and
maintain ongoing relationships with re-
search families that may endure for
years. In addition, the genetic counsel-
or trained to do cancer risk counseling
can enhance clinical practice by help-
ing *0 ascertain and evaluate familial
clusters of cancers. This can be accom-
plished by obtaining family history in-
formation and constructing pedigrees
and by confirming cancer diagnoses
through retrieval of medical records. In
the context of FCRC, the genetic coun-
selor can educate family members about
risk factors for cancer and the signifi-
cance of a family history of cancer,
offer psychosocial support, and provide
counseling for genetic susceptibility
testing when appropriate.

As knowledge about inherited sus-
ceptibility for cancer increases and ad-
ditional genes associated with cancer
risk are identified, there will be an in-
creased need for individuals with train-
ing in genetics to work closely with
oncology professionals in the familial
cancer arena,

This article is reviewed
on pages 175 and 176.
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