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A Model Genetic Risk
Assessment Program
by Joseph Halperin, M.D., cecile Skrzynia, M.S ., C.G.C., and Mark Graham, M.D.

oses Cone
Health
System's
Regional
Cancer
Ce nter,
along with
the D ivisio n

of H emarc lc gy-O ncology, and
the Clinical Molecular Generics
Laboratory of the University of
N orth C arolina at Chapel Hill
have developed a partnership to
provide fo r women in G reensbo ro,
N .C ., access to genetic risk assess­
ment for bre ast and ovarian can­
cers. The clinic opened in 1996
short ly after the cloning of the
two genes, BReA-t and BRCA- 2,
which, when mutated, increase the
risk for developm ent of breast and
ovarian cancers. Th e clinic opened
amid considerable controversy, in
particular from some physicians
who stated that defining risk
without proven treatment
interventions is inappropriate.
N everthel ess, community demand
wo n the day with subsequent
acceptance, even by many of the
physicians who were init ially
reluctant to support the program.
The clinic has since been very suc­
cessfu l and fully subscribed. It
serves to empower women and
their families in decid ing, with
appropriate information and
education. whether to undergo
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laboratory testing for mutations
in BRCA-l and BRCA-2.

Collaboration with the U niver­
sity of N orth Carolina allows the
physician and pat ient communities
in Greensboro access to the expert
skills of the genetic counselors
and molecular biologists at the
university center. O ur ar ra.nge­
ment with the university allows
us to ensure accuracy in testing
by providing independent cross­
checking of each lesl result. At
the same lime, the university can
expand its mission of community
service and gain valuable research
opportuniti es.

ASSESSMENT PROCEOURES
The clinic operates by providing
several stages of assessment, as
deta iled in Tabl e 1. Wo men and
famili es seen in the clinic speak
to a clinic coordinator prior to a
visit to learn the mechanics of the
clinic visit process, the cost, and
the appropriateness of proceeding
with formal visits. Th e ~enetic

counselor may speak With the
patient by telephone if there is
some quest ion whe ther a visit to
the cancer genetics clinic wou ld be
appropriate. Women are encour­
aged to bring family memb ers
alon g to the initial clinic visit .

Blood for laboratory testing
is never taken at the first sessio n.
A scheduled break of several
weeks is planned between the first
and second session so that the
client/patient and family can
d iscuss the information presented
in the first session. If th e clientl
patient is well but at risk, at the
first session we try to establis h the
pri nciple of test ing the most infor­
mative member of the fami ly, who
usu ally has been ident ified from

development of the pedigree. This
is most often a living member of
the family who has had breast
cancer at an early age or has had
ovarian cancer. We may ask the
patient/client to refrain from
testing so tha t a more appropriate
first test can be performed in a
sister, mot her. aunt, or cousin
who fits these criteria.

Th e specimen is tested by two
differen t indepe ndent techniques
a.t the Clinical Molecular Genetics
l aboratory in th e Departm ent
of Pathology and Laboratory
Medicine at liNC H ospitals.
Again, a break of several weeks is
planned before the third visit. at
which time the results of testing
are discussed with the pati ent .

Pr ior to Session III, the physi­
cians and genetic counselor attend
a conference of the cancer genet ics
program at liNC-Chapei Hill,
which includes the clinical side
of the pro gram, along with the
molecula r biologists. At this meet­
ing, the laborato ry resu lts for an
individual family are discussed,
and strategies are developed to
ensure that the laboratory results
are consistent with the clinical
situation. Additional family mem­
bers may be tested to con firm
an initial find ing. If a mutatio n
is definitively established within
a family, more extensive testing
of at- risk but unaffected members
of the £amily can be plann ed to
confirm the presence o r absence
of the mutation.

CONADENTIAUTY AND
INSURANCE ISSUES
Several core issues loom over the
discussions we have with patients
and their families as questions
about genetic testing are resolved
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during the three sessions. One key
problem relates to confidentiality.
We ensuregenetic medical record
confidentiality by keeping records
from thesevisitssegregated from the
main medical record. No communi­
cation occurs to the general physi­
cian, surgeon, or oncologist without
written consent from the patient;
any communication is verbal. Phy­
sicians also refrain from document­
ing entries in the medical record
related to testing for the cancer sus­
ceptibility genes. The patient may
request a letter be sent to his or her
physician, or may forward a sum­
mary letter received from the clinic.
No information is released to third
panies without written consent
from the patient, and this consent is
time-limited. The patient becomes
the responsible party to convey
information requested on any insur­
ance application.

If the genetic assessment fails
to reveal a mutation in BRCA-l
or BRCA-2, then the patient can
relate this as a positive endpoint­
especially if a mutation is known
to be present in the family. When a
family history is highly suspicious
for the presence of a mutation but
none is detected after thorough
laboratory investigation, the inter­
pretation is more complex. Since
there may be additional laboratory
advances that will allow us to dis­
cover heretofore unknown muta­
tions or errors in the gene, we tell
the patient that the test is "negative
for now," but may change in the
future. This concept, which is
difficult for many individuals to
understand, implies that we will
continue to maintain contact over
time and retest older samples in
the laboratory as new techniques
become available.

A second important question
that is related to cancer suscepti­
bility testing is insurance bias. If
the result of a test for a mutation
in the breast cancer susceptibility
genes is positive, the impact upon
a patient with an existing cancer
diagnosis is generally insignificant
from an insurance perspective.
However, if the individual has
never had cancer and is deter­
mined to be at high risk because
of a discovered mutation, the
perspective of the insurer could
potentially change. Limited data
exist on whether carriers of muta­
tions in cancer susceptibility genes
frequently encounter insurance
bias. However, anecdotal reports
in national media have fueled
the anxiety of many patients and
families to the extent that the fear
of losing insurance for an individ­
ual, or for the children or siblings

NCI's Cancer Genetics Network
Last year the National Ca ncer
Institute announced the formatio n
of its Cancer Genetics Network to
create a national network of cen­
te rs specializing in the study of
inherited predispos itio n to cancer.
The inst itut ions co mprising the
network include two ACCC
member inst itu tions, Georgetown
University Lombardi Ca ncer
Ce nter in Wash ington, D.C ., and
Johns H op kins Universi ty in
Baltimore, Md., as well as Duke
University Med ical Center in
Du rh am, N.C.; Fred H utchinson
Ca ncer Center in Seattle, Wash.;
U niversity of California in Irvine,
Ca lif.; University of Pennsy lvania
in Ph iladelphia, Pa.; Univers ity
of Texas M.D. Anderson Cancer
Ce nte r in Housto n, Tex.; and
University of Utah in Salt Lake
C ity, Uta h.

The network will be a national
resource to support collaborat ive
invest igat ions into the genetic
basis of cancer susceptibi lity,
explore mech anisms to integrate
this new kno wledge in to medical
practice, and ide nti fy means of
add ress ing the associated psy­
chosocial, ethical, legal, and pub­
lic hea lth issues. The network wi ll
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also facilit ate the exchange of
information on cance r genetics
and research resources wit hin the
larger cancer and cancer genetics
communi ties. Mechanisms will
be developed to pro vide broad
access to information about
genetic services and educational
materials for use by researchers,
hea lth care professionals, and
the pu blic.

Some of the scientific questions
to be explored include:
• What is the prevalence of
germlinc (heritable) mutat ions of
familial cancer susceptibility genes
in different populat ions?
• Wh at determines whe ther some­
one with such an inher ited genetic
alte ration develops cancer?
• What environmental exposures
may interact with susce pt ibility
gcnes to cause cancer?
• H ow can gene tic discoveries
be tra nslated into cancer preven­
tion strategies for suscepti ble indi ­
vidua ls and into more effective
trea tments?
• Wha t ethical and psychosocial
issues affect healthy individ uals
and thei r families who may
carry cancer susceptibility gene
mutations?

SIGNING UP
Thc network will invite people at
high risk of cance r due ro family
or personal history to add their
names on a roster of po ten tial
study r articipants. These individu ­
als wi! per iodi cally receive practi­
cal informat ion on cance r genetics
and new developments in the field.
Genetic test ing and biospecimen
collection will not be part of
enroll men t in the network, but
arc likely to be pa rt of participa­
tion in a study. Parti cipation in
the network, and in any studies
conducted through it, will be
confi de ntial, and all ind ividuals
will be protected by the lates t in
informatics safeguards.

With NCI funding, the net­
work will also support pilot
stu dies on cance r genet ics and
will foster collaborative research
among the participating centers
and between them and resea rchers
outside the network. T he aim is
to encourage optimal usc of this
po tential national resource.

Interested individuals can
contact the NCI's Cancer
Information Service (C IS) at
1-800·4-CAN C ER to learn
abou t op portunities to part icipate.
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of the patient, frequently affects
the decision to he tested.

In reviewing numerous insurance
application forms, our experience is
that information regarding genetic
mutations is usually not solicited.
Thus the 3fplicant is free from the
dilemma 0 givingan appropriate
answer when questioned about
genetic testing. For those few indi­
viduals who are asked questions,
and who have learned that they
carry a mutation but do not have
cancer, the issue is more complex.
Since 1997 legislation has existed
in North Carolina that prohibits
discrimination based on genetic
information. Other protections
exist nationally under the Health
Insurance Portability and Account­
ability Act; however not all situa­
tions are covered under these laws.
Despite the laws that have been
passed. many patients with cancer
and their family members remain
suspicious of the insurance system
and refuse testing to protect
their present and future rights to
em:rloyment,health insurance.
an life insurance.

DEALING WITH RESULTS
The last regularly discussed issues
at aU stages of cancer genetic test­
ing deal with the psychology of
being a carrier of a cancer sus­
ceptibility gene and interfamily
relationships. In our experience,
many individuals come to the clin­
ic with an overestimation of their
cancer risk; when provided with
negative results, they are usually
very relieved. However. this nega­
tive result is certain only when a
definite gene mutation has been
shown to be present in the family.
Others have a negative result or
a variant of DNA sequence of
unknown significancewhen a defi­
nite mutation has not been proven.
For these patients we must reem­
phasize our inability to exclude
genetic mutations that may be
discovered in BRCA-l or 2 with
better laboratory techniques, or
in other still-to-be-discovered
cancer-causing genes. No test is
100percent accurate. We make
a commitment to those with nega­
tive results that their samples will
be re-tested in the event of new
discoveries.

For those with positive results.
we have learned that in most cases
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Table 1. Stage. of ASHssment,,

Seaslon I: 1 to 1 .5 hour.

Attendee.
Patient (with or without family)
Genetic Counselor
Physician
Social Worker (as needed)

Procedure
History
Pedigreedevelopment
Genetic education
Begin discussion of:

Who is the most appropriate
family member to undergo
genetic testing
Likelihoodof the history
representing a hereditary
predisposition syndrome
Likelihood for the clinic
attendee of havinga
positive or negative
result if tested

Risk of positive or
negative results
Possible interventions
for positive result
Discussion of informed
consent
Written informed
consent form provided

the predisposition was assumed by
the patient. For these patients, the
positive test confirms a more defi­
nite knowledge of the problem and
allows for a proactive response.
The pros and cons of different
health management strategies (pro­
phylactic mastectomy. prophylactic
oophorectomy. chemoprevention,
and increased surveillance) then can
be discussedwith the patient and
all involved family members. In the
caseof a positive result. dilemmas
can arise as families react to the
information. We aid these families
by discussingwith them the best
way to deal with this complicated
issue.Our social worker provides
invaluable assistancein this task.

We close each case by assuring

Session II: 30 minutes to 1 hour

Attend...
Patient(with or without famity)
Genetic counselor
Physician (as needed)
Social worker (as needed)

Procedure
Answer questionsgenerated by
the first session and fromthe
patient's own discussions with
his or her fam ily members
Informed consent discussed
and possibly signed
Blood sample drawn if informed
consent agreed upon and signed

Session III: 30 minutes to 1 hour

Attendee.
Patient (withor without family)
Geneticcounselor
Physician (as needed)
Socialworker (as needed)_...
Discuss results of testing
Surveillance issues if
negative result
Psychosocial issues
Potential interventions if
positive result; however.
final decisions are deferred
to the patient and his or
her own physicians

those we have counseled that we
remain available for further discus­
sion and access in the event that
new mutations are discovered or
information is learned about exist­
ing mutations. We also invite
patients to contact us if the family
history changes or if the media
report new genetic findings that
may raise questions. Some may
simply want to stay in touch to
learn about new information
regarding cancer genetics as it
becomes available.

The experience of genetic testing
can be daunting. For those individ­
uals and familieswho pursue test­
ing. our team provides education,
information. laboratory expertise,
and emotional support. <JIll


