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Family history impacts patient care:
how to recognize genetic risk

]oy Larsen Haidle, MS, CGC | Hubert H. Humphrey Cancer Center, Robbinsdale, MN

As the number of genetics tests and the demand for genetic services continue to grow, community oncologists will play an
increasingly important role in accurately documenting family histories and triaging the appropriate patients info a cancer
genetics specialty clinic. Patients with increased cancer risk, by virtue of either family history or the presence of a docu-
mented genetic mutation, are often initially identified in the community oncology setting. This is not a scenario reserved
for the large academic medical centers. Instead the question becomes: Is genetic predisposition to cancer recognized?

It is worthwhile to become well versed in cancer genetics, as genetic counseling assumes a greater part of the patient’s
care and cancer treatment plans. As genetic technology continues to advance, it will be important to identify qualified
individuals for genetic counseling services in your area and use them. High-risk individuals can be helped by increased
surveillance, chemoprevention, and risk-reduction options, which make family history assessment worth the effort.

atients and their families are be-

coming more aware of the impor-

tance that family medical histo-

ry plays in predicting their future

health. As the number of genetic

tests and the demand for genetic
services continue to grow, community oncologists
will play an increasingly important role in accurate-
ly documenting family histories and referring ap-
propriate patients to clinics that specialize in cancer
genetics.

A common problem faced by most healthcare
providers is the limited amount of time they have
to spend on each patient visit. Family history is of-
ten briefly documented, but it is difficult to factor
its significance into a visit scheduled for a differ-
ent purpose. When is the right time to elicit and
discuss a patient’s family history? At the time of
cancer diagnosis? When the patient informs you
a relative has been diagnosed with cancer? After
the patient has received chemotherapy or radia-
tion? Does the information obtained from a family
medical history factor into the patient’s treatment
plan or perhaps the initial surgical decision? What
pieces of information are important to triage pa-
tients and accurately assess their cancer risk? If a
patient is referred for genetic counseling, what will
happen during that appointment, and what infor-
mation will be collected that is clinically relevant to
the patient’s care plan?

Patients with increased cancer risk, by virtue
of either family history or the presence of a docu-
mented genetic mutation, are often initially identi-
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fied in the community oncology setting. This is not
a scenario reserved for the large academic medical
centers. Instead the question becomes: Is genetic
predisposition to cancer recognized? Here is one
family’s story:

Tumor pattern offers telltale signs

In the early 1970s, a 25-year-old man collapsed
suddenly and died, leaving behind four young
children. On autopsy, bilateral pheochromocyto-
mas and metastatic medullary thyroid cancer were
found, and death was attributed to a catecholamine
crisis. His physician recognized that this pattern of
tumors might have a hereditary basis and suggested
that other relatives could be at increased risk and
should be screened. The family was told that this
young man’s siblings should undergo screening for
the tumors, which they did on one occasion.

Twenty-five years later, his son collapsed and
died en route to the hospital. He had a long histo-
ry of bowel complaints, hypotonia, and poor coor-
dination. An autopsy was performed. He, too, was
found to have bilateral pheochromocytomas and
metastatic medullary thyroid carcinoma. The au-
topsy report described a tall man with a pectus exca-
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vatum, long fingers, full nodular lips,
and a unilateral everted eyelid and
neuroma. The pathologist suggested
that the young man had multiple en-
docrine neoplasia type 2b (MEN2b)
and recommended that his siblings
and offspring be screened. The family
was self-referred to genetic counsel-
ing 5 years later, when a sibling be-
came concerned that one of his own
children had features that resembled
those of his brother and father. A re-
view of the father’s medical records
revealed findings that were highly
suspicious for MEN2b as well.

Although the term MEN2b had
not been coined, parent-to-child
transmission of this collection of tu-
mors had been described in the litera-
ture as early as 1968.' The family had
not been told to screen the offspring
in the early 1970s. At the time, it was
not known how often or what kind of
screening would be appropriate in this
setting, as the understanding about
this disease was just beginning to
evolve. The question weighing heav-
ily on the family’s mind was—why
had the children not been screened
for the collection of health problems
that led to their father’s demise?

As a result of advances in medi-
cal genetics, DNA testing is now
available for MEN2b. DNA test-
ing of the brother’s normal tissue in
a paraffin block remaining from the
autopsy confirmed the diagnosis of
MEN2b when the common muta-
tion in the RET gene associated with
MEN2b was identified. DNA testing
could then be offered to the surviv-
ing siblings. None of them was found
to have the RET mutation, and their
children were no longer deemed to be
at risk. Although tragedy had struck
this family twice, the lessons learned
from their story are invaluable.

This family could have presented
to any community clinic. The collec-
tion of tumors in the father is charac-
teristic of what is now a well-defined
syndrome. Although rare, MEN2b

can have significant and serious med-

ical results and must be monitored
from the newborn period onward to
offer the best long-term outcome. Al-
though pheochromocytomas can oc-
cur sporadically, they are known to be
associated with a hereditary predis-
position, as is medullary thyroid can-
cer. Medullary thyroid cancer is the
least common of the thyroid cancers
and can be associated with mutations
in the RET proto-oncogene, regard-
less of family history. Therefore, tu-
mor type alone may be sufficient to
raise suspicion of hereditary predis-
position, even if there is not a family
history of other cancers. Table 1 lists
tumors known to be associated with a
hereditary predisposition and includes
many common cancers; further inves-
tigation is warranted in these cases,
regardless of the family history.?

The other key features of MEN2b
are physical characteristics. Individu-
als with MEN2b have a dispropor-
tionately tall, thin build that resem-
bles Marfan syndrome. Often, an
individual will have a pectus excava-
tum, full nodular lips, and eversion
of the eyelids. Even newborns with
MEN2b can have neuromas on the
eyelid. To the family described here,
the son resembled his father, and
family members did not suspect that
his health history was related to his
father’s condition. To the clinician,
the physical appearance and family

TABLE 1

Tumor types that should prompt
genetic referral regardless
of family history

= Medullary thyroid cancer

= Retinoblastoma

= Paraganglioma (carotid body tumor)
m Cerebellar hemangioblastoma

= Pheochromocytoma

m Adrenocortical carcinoma

= Wilms' tumor

= Male breast cancer

= More than10 colonic polyps

m Lhermitte-Duclos disease

= Acoustic neuroma
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TABLE 2

Questions to elicit a
cancer family history

All patients

= Age

= Routine medical history questions

= Biopsy history

= Personal history of benign or malignant
tumors

= Organ removal/surgery

= Reproductive history

= Environmental exposures/risk factors

= Ethnicity

Individuals with a cancer diagnosis

m Age at cancer diagnosis
= Primary cancer diagnosis
= Number of tumors

m Pathology characteristics of tumors or
hospital where treated to obtain medical
records

= Treatment plan
= If deceased, the age at death and cause

Adapted from Trepanier et al®

history should initiate additional in-
vestigation and a referral to a cancer
genetics program. Although some
cancer predisposition syndromes have
characteristic physical features, such
as dermatologic changes or charac-
teristic pigmentation patterns on the
oral mucosa, face, and hands, several
of the common cancer predisposition
syndromes, such as BRCA1/2 and he-
reditary nonpolyposis colorectal can-
cer (HNPCC), do not have associated
physical findings. Therefore, the clin-
ical impression of physical features
can provide helpful insight for further
evaluation, but normal physical fea-
tures do not necessarily rule out a he-
reditary predisposition.

Family history,
family patterns

To fully stratify patients into a risk
category, detailed personal and fam-
ily histories should be obtained. The
pedigree should span at least three
generations. Table 2 reviews the in-
formation to be collected on each
relative.> Questions should be asked
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regarding the number, age, and gen-
der of the patient’s offspring, siblings,
and maternal and paternal aunts/un-
cles and their offspring. Information
should be reviewed about the pa-
tient’s parents and maternal and pa-
ternal grandparents. This level of de-
tail will help determine the number
of at-risk relatives and provide an im-
pression of the family’s level of risk.?
Families that are small or are most-
ly male may be uninformative to as-
sess breast cancer risk. In this setting,
the family may present with a single
woman diagnosed with breast cancer
at a young age. Although a family his-
tory may be absent, the young woman
may still have a reasonable likelihood
of a BRCA1/2 mutation, and DNA
testing may still be valuable. This
level of detail will also capture most
families with a hereditary colorectal
cancer risk.

Gathering the family history is the
first step, but determining its signif-
icance is the greater challenge. The
patterns evaluated in the pedigree
include multiple people in the fam-
ily with the same or a related type of
cancer (see Table 3), early age of on-
set (usually < 50 years of age), mul-
tiple primary tumors in the same in-
dividual, bilateral tumors in paired
organs, presence of a rare tumor or a
tumor in an individual who is typi-
cally not thought to be at risk (eg,
male breast cancer or lung cancer in
an individual without known expo-
sure to environmental carcinogens),
and/or an ethnic background known
to have an increased gene carrier fre-
quency or founder mutations (Ashke-
nazi Jewish, Icelandic). The cancers
should occur in a cluster on one side
of the family, and both the maternal
and the paternal branches of the fam-
ily should be addressed. Three of any
given tumor type in a single branch
of the family, in the absence of tradi-
tional risk factors, should be consid-
ered a high-risk cluster and evaluated
by a cancer genetics specialist.

Although triage mechanisms vary
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TABLE 3

Recognizable patterns of cancer and their associated syndromes

Cancer or tumor type

Colon/uterine/ovarian

Syndrome

Hereditary nonpolyposis colorectal cancer (HNPCC)

or Llynch syndrome

Breast/thyroid

Cowden syndrome

Melanoma/pancreas

Hereditary melanoma (CDKN2A)

Breast/ovarian

Hereditary breast and ovarian cancers (HBOC)

(BRCAT or BRCA2)

Renal cell carcinoma/
central nervous system

von Hippel-lindau syndrome

Medullary thyroid cancer/
pheochromocytoma

MEN2a or MEN2

a CDKN2A = cyclin-dependent kinase inhibitor 2A

around the country, Hampel et al have
proposed a comprehensive and valu-
able set of criteria, including guide-
lines to help stratify patients into a
risk category and an explanation of
when and how to use the common
risk-assessment models to determine
cancer risk.? These characteristics are
summarized in Table 4. Patients who
meet these criteria due to a personal
history, family history, or a combined
personal/family history would benefit
from a consultation with a genetics
professional.

Genetic  counselors possess a
unique skill set that facilitates patient
education, and their understanding
of complex molecular and genetic in-
formation, combined with counsel-
ing skills, is invaluable in assessing

TABLE 4

Characteristics of hereditary
cancer predisposition

= Bilateral cancer in a paired organ
= Early age of onset (< 50 years)
= Multiple primary tumors in an individual

= Multiple people in the family with the
same or related tumors (all on one side
of the family; maternal or paternal)

= Cancer in a person not thought to be at
risk or absence of known environmental
exposures

m Presence of a rare tumor

m Ethnic background with high gene
carrier frequency or known founder
mutations

= Three of any given tumor type in one
branch of the family
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and addressing psychosocial issues.
The genetic counselor will obtain a
detailed family history, usually span-
ning three to four generations, and
verify the history in key relatives with
medical records whenever possible.®
The documentation of family his-
tory, tumor type, and age of onset is
extremely important for an accurate
risk assessment. The patient should
receive a formal risk assessment that
addresses the likelihood of develop-
ing a given cancer based on the indi-
vidual and family histories, the likeli-
hood of a gene mutation causing the
cancers within the family, and recom-
mendations for appropriate genetic
testing strategies. This complex infor-
mation must be presented in a mean-
ingful way, as it is often an emotion-
ally charged conversation, because the
information not only impacts the in-
dividual but also the family. If the pa-
tient chooses to proceed with DNA
testing, the genetic counselor should
identify a reputable laboratory, obtain
informed consent, and facilitate test-
ing on the patient’s behalf.?

All of this information should be
communicated to the primary care
physician, as the patient will often re-
turn to his or her physician for addi-
tional discussions about management
decisions and the physician’s opinions
about testing. The genetic counselor
will also interpret the test results in
the context of the family history, of-
fer enrollment of the patient into an



CONTROVERSIES IN PATIENT MANAGEMENT

Larsen Haidle

appropriate genetic research study if
clinical testing is not available, and
provide a review of the literature
summarizing the surveillance strate-
gies for a given diagnosis. The genet-
ics team will provide the consultation
and serve as an ongoing resource, as
the knowledge and utility of cancer
genetics are changing rapidly.

Cancer genetic counselors his-
torically worked at major academ-
ic centers. However, a recent survey
has shown that more cancer genetic
counselors are working in the com-
munity setting.* Several organizations
will help locate qualified genetics pro-
fessionals, including the National So-
ciety of Genetic Counselors, Gene-
Tests, the American Society of Hu-
man Genetics, and the American
College of Medical Genetics (see the
box “Resources on the Web”).

Waving the red flag

Although MEN2b is rare, the fol-
lowing two cases are much more like-
ly to present in the routine commu-
nity oncology setting. A 35-year-old
woman presents with rectal bleeding
4 years after a normal colonoscopy.
Colonoscopy was recommended to
her every 5 years because she had a
family history of colon cancer. A re-
view of the family history prior to her
own colon cancer diagnosis showed a
sister who had been diagnosed with
colon cancer at 25 years of age and a
new colon primary at 32 years. Her
father was diagnosed with colon can-
cer at the age of 46 years. Her paternal
uncle was diagnosed with colon can-
cer in his 40s and again at 60 years.

This family history meets the Am-
sterdam criteria for consideration of a
diagnosis of HNPCC or Lynch syn-
drome. The American Gastroentero-
logic Association and the American
Cancer Society guidelines are meant
for an individual at moderate cancer
risk due to a first-degree relative with
colon cancer. They are not intended
for persons at high hereditary risk.>*
This young woman’s family history

suggests that she would benefit from
high-risk surveillance, which includes
a colonoscopy every 1-2 years until
the age of 40 years and then annu-
ally after 40 years and an upper en-
doscopy, in addition to screening for
uterine and ovarian cancer. This was
a potentially preventable cancer if the
appropriate screening had been done

(Figure 1).

died 2

A 36-year-old woman was diag-
nosed with stage IV breast cancer
after years of requesting a mammo-
gram due to a strong family history
of breast cancer. She had a nonpalpa-
ble breast tumor and presented with a
lump in her neck. Mammograms had
not been ordered, under the guise that
she was not at increased risk because
the history was on her father’s side.

%)

died 2
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FIGURE 1

Pedigree of a three-generation family with a history of hereditary nonpolyposis

colorectal cancer (HNPCC). The proband (index case) is arrowed.
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FIGURE 2 Pedigree of a three-generation family with a history of breast cancer due prob-
ably to inheritance of a BRCAT or BRCA2 mutation. The proband (index case) is arrowed.
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The father’s family met the criteria
for a hereditary predisposition and
had a strong likelihood of a BRCA1
or BRCA2 mutation (Figure 2).
These cases exemplify sever-
al points. The first case reviews the
classic criteria for hereditary risk of
HNPCC and demonstrates the need
for heightened surveillance. The sec-
ond case demonstrates that heredi-
tary risk can come from either side
of the family. The father’s family his-
tory is equally important to assess in
the breast cancer setting. Contrary to
common myth, it does impact risk.

When to refer

Genetic testing would be ben-
eficial in both of these families, but
when is the right time to refer the
patient? The first patient described
here might benefit from an immedi-
ate cancer genetics referral, as surgical
decision-making may be impacted by
the results of genetic testing (in some
instances, it is possible to receive rap-
id test results). For example, if she was
tound to have HNPCC, she might
wish to consider a total abdominal
hysterectomy and bilateral salpingo-
oophorectomy (TAHBSO) at the time
of the tumor resection.

The medical management of the
woman described in the second case
may not be altered by DNA test-
ing, because she has stage IV disease.
However, she is an ideal candidate to
pursue DNA testing, as her test results
may impact the medical management
of her relatives. In some cases, a wom-
an may consider a bilateral mastecto-
my and/or risk-reducing TAHBSO
if she was found to carry a BRCA1
or BRCA2 mutation. If the results of
the testing would impact the patient’s
surgical decision, an immediate refer-
ral is recommended. If the results of
DNA testing might impact the long-
term management of the patient or
management of the patient’s relatives,
then referral when the treatment is
complete may be appropriate.

Referral in the end-of-life setting
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is a challenge for all involved, but pa-
tients are often worried about their
surviving relatives and may benefit
from the consultation by document-
ing their family history and banking
a sample of DNA for future use by

relatives.

To test or not to test?
The American Society of Clinical

Oncology issued a policy statement
on genetic testing.” Genetic testing
is appropriate when the patient has
a personal or family history sugges-
tive of a hereditary predisposition, a
test exists that can be adequately in-
terpreted, and the result of which will
impact the medical management of
the patient or the patient’s relatives.
Genetic testing is most useful when
an affected relative is tested first and a
mutation is identified. In this setting,
accurate and relatively inexpensive
DNA testing is available for at-risk
relatives to determine their degree of
risk. DNA testing is available, too, for
some conditions in which the bene-
fit gained from the testing is limited,
as medical management will not yet
differ based on the test results. Test-
ing of children should not be done for
adult-onset conditions. Genetic test-
ing of children is typically reserved
for conditions in which medical man-
agement will change prior to the age
of 18 years, such as retinoblasto-
ma, familial adenomatous polyposis,
MEN2a, MEN2b, and von Hippel-
Lindau syndrome. Several position
statements exist on the appropriate
use of genetic testing in childhood.®’
Why put so much effort into
stratifying families into risk catego-
ries of high, moderate, or average
risk? The answer is simple—it saves
lives and it saves unnecessary surveil-
lance/expense for those who are not
at increased risk of developing can-
cer based on DNA testing and those
whose cancer risk is much less than
their perceived risk. If one individu-
al is identified, then an entire family
unit can benefit from increased cancer

Resources on the Web

American Board of
Genetic Counseling
Web site: www.abgc.net

American Board of

Medical Genetics

Web site: www.genetics.faseb.org/
genetics/abmg/abmgmenu.htm

American College of
Medical Genetics

Web site: www.acmg.net

American Society of
Human Genetics
Web site: www.genetics.faseb.org/

genetics/ashg/
GeneTests

Web site: www.genetests.org

National Cancer Institute
Web site: www.nci.nih.gov/search/
geneticsservices/

National Society of
Genetic Counselors
Web site: www.nsgc.org

surveillance and/or appropriate DNA
testing to determine which members
are not at increased risk of developing
cancer. Family history is a cost-effec-
tive screening tool to help determine
the risk category. Referral to a genetic
counselor or cancer genetics program
is a cost-effective method to evaluate
the patient/family with DNA testing
and assess the surveillance needs of
the individual.!o!!

Because of the increasing availabil-
ity of information and education about
cancer genetics, primary care provid-
ers are becoming more comfortable
caring for individuals with common
genetic conditions. However, consul-
tation with and referral to a medical
geneticist continues to occur regularly
in situations where rare, complicated,
or unknown diagnoses exist. Current-
ly, high-risk breast and ovarian can-
cers (HBOC) are primarily seen in
the cancer genetics clinics for evalua-
tion. In time, HBOC will likely move

January/February 2005 = COMMUNITY ONCOLOGY 43



CONTROVERSIES IN PATIENT MANAGEMENT

Larsen Haidle

to the community oncologist for sur-
veillance and risk-reduction/manage-
ment, as HBOC will likely become
a “common” occurrence and not per-
ceived as a “rare” one.

It is worthwhile to become well
versed in cancer genetics, as genetic
screening and DNA testing will be-
come a greater part of the patient’s
care and cancer treatment plans. The
community oncologist will need to
recognize hereditary cancer patterns
and be prepared to discuss surveil-
lance for all cancers in the tumor
spectrum if the treatment plan, sur-
gical decisions, and other aspects of
a patient’s care are affected. (For ex-
ample, some patients predisposed to
cancer need to avoid radiation thera-
py; such as those with p53 mutations
and those with Gorlin syndrome.) At
this time, it is important to step back
and look at the patient and the fam-
ily medical history as a whole, in ad-
dition to focusing on the characteris-
tics of the current cancer. Long-term
planning will pay off in improving
quality of life, satisfaction with treat-
ment, and perhaps compliance with
surveillance for both the patient and
family members.

Family histories are dynamic. The
history must be reviewed at regular
intervals to identify components that
elevate the suspicion of a hereditary
cause to the cancer or components
that suggest that surveillance recom-
mendations should be reconsidered
based on new information. The fam-
ily history will help guide surveillance
for moderate-risk patients, identify

high-risk individuals, and may offer
reassurance to those at average risk.

Conclusion
The ability to identify individuals

and families at increased cancer risk is
a valuable skill set that is becoming a
necessary component of patient care.
DNA testing impacts patient care,
and the testing options are expanding
rapidly. DNA banking is a valuable re-
source for families that will allow them
to pursue testing when technology fits
their needs. The timing of the referral
to a cancer genetics specialist will vary
by provider and the patient’s situation.
As technology continues to advance,
it will be important to identify quali-
fied individuals for genetic counsel-
ing services in your area and use them.
High-risk individuals can be positive-
ly impacted by increased surveillance,
chemoprevention, and risk-reduction
options, which make family history
assessment worth the effort.
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In a future issue, Ms. Larsen Haidle
will discuss the psychosocial issues associ-

ated with genetic testing and genetic risk
assessment.
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