
etween 4 to 11 percent of the most common
cancers (e.g., breast, ovarian, pancreas, colon)
are inherited,1-4 so the discovery of hereditary
cancer genes, such as BRCA1, BRCA2,
hMLH1, hMSH2, has caused a paradigm shift
in how the healthcare industry thinks about

and treats cancer. Instead of waiting to treat a patient after
the onset of a disease, we now have the ability to identify
and manage individuals at high risk prior to the onset of
symptoms. 

As recently as the early 1990s the field of cancer genet-
ics was limited primarily to university-based institutions
where large linkage studies were performed in the hope of
discovering a genetic cause to any of the variety of docu-
mented hereditary cancer syndromes. Today the practice
of cancer genetics risk assessment is no longer limited to
large university-based hospitals, but can be provided in
community cancer centers as well. In fact, community-
based cancer programs and even some larger physician
practices face increased demand from well-informed and
Internet-savvy patients to offer cancer genetics services,
specifically, risk assessment education and testing for
inherited susceptibility cancer genes.

CLINICAL BENEFITS OF CANCER RISK
ASSESSMENT AND GENETIC TESTING
Organizations like the Association of Community Cancer
Centers (ACCC), the American Society of Clinical
Oncology (ASCO), the American Gastroenterological
Association (AGA), and many others have established
guidelines and recommendations advocating genetic
counseling and testing at the community level.5-7

Two of the most well-documented inherited cancer
syndromes are hereditary breast and ovarian cancer
(HBOC) associated with mutations in BRCA1 and
BRCA2 and hereditary non-polyposis colorectal cancer
(HNPCC) associated with mutations in hMLH1 and
hMSH2.1,8

The National Comprehensive Cancer Network
(NCCN) and others recommend earlier and more fre-
quent surveillance for individuals identified as having
HBOC or HNPCC because of the significantly higher
risk of a second cancer in these patients.9-11 For example,
patients with breast cancer due to BRCA mutations have
a 52 to 64 percent chance to develop a second breast can-
cer in their lifetime and at least a 16 percent chance to
develop ovarian cancer after breast cancer.10,11 Patients
with colon cancer due to HNPCC have a 50 percent
chance to develop a second cancer within 15 years.12 

Surveillance can include semi-annual mammograms
and/or breast MRI, transvaginal ultrasound examination,
semi-annual blood work for carcinogenic markers, and
annual colonoscopies.13-16 Risk-reduction surgery, such as
oophorectomy or prophylactic mastectomy, is another
option presented to individuals with HBOC. 

A cancer risk assessment and genetic testing program
allows these patients to be identified and placed on the
NCCN-recommended intensive management program.
This program has been shown in several studies to have
numerous patient benefits such as:
g Increased compliance with recommended screening17,18

g Reduced incidence of cancer17,19,20

g Increased detection of early-stage cancer.17,19,20

Perhaps most importantly, the NCCN-recommended
intensive management program can lengthen the lives of
this high-risk patient population.21 One recent study that
looked at the gain in life from prophylactic oophorecto-
my and mastectomy for a BRCA mutation carrier found
an estimated 4.9 year gain in life expectancy for a 30-year-
old BRCA mutation carrier undergoing these surgeries.21

This study compares favorably to the estimated 0.9 year
gain in life expectancy from adjuvant chemotherapy in a
45-year-old woman with breast cancer.22

The benefits of a cancer risk assessment program and
genetic testing extend well beyond those patients already
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diagnosed with cancer to the patient’s family members.
Once an individual with cancer is found to carry a harm-
ful mutation, his or her relatives can be tested for that spe-
cific family mutation. Genetic testing can determine
which family members are truly at high risk based on
whether they inherited the family mutation that causes
the cancer in this family. While those family members
who have inherited the mutation will need intensive sur-
veillance and maybe even prophylactic surgeries, family
members who did not inherit the mutation can follow
normal population risk-screening guidelines—despite the
family history.

A cancer genetic program will also reach a sizeable
number of people who have not yet been diagnosed with
cancer. These individuals may be referred by a healthcare
provider or may self-refer due to a family history of risk.
Of those cancer-free patients who choose to go ahead
with genetic testing, a small percentage will be found to
carry an inherited cancer susceptibility mutation.
Depending on the inherited cancer syndrome identified,
these individuals may also benefit from the appropriate
NCCN-recommended surveillance protocol. Even high-
risk patients who choose not to undergo testing or
patients who are negative for an inherited susceptibility
mutation may be candidates for earlier or more frequent
surveillance.15, 16

Beyond the clinical benefits, a cancer risk assessment
program can:
g Help differentiate a community cancer center from its

competition 
g Enhance the cancer center’s reputation within the

physician and at-large community
g Assist patients in making more informed healthcare

decisions
g Help the cancer program comply with the latest

American College of Surgeons (ACS) Commission on
Cancer 2004 Program Standards, which have added
genetic counseling and testing as a supportive service.23

DEVELOPING A CANCER RISK ASSESSMENT
PROGRAM
A hereditary cancer risk assessment program is largely a
patient education service. For the individual deciding
whether to undergo testing, a cancer risk assessment pro-
gram can provide genetic education, offer an assessment
of the individual’s own cancer risk, provide information
on the benefits and limitations of genetic testing, and
facilitate testing when appropriate. 

As a first step in program development, typically, an
oncology healthcare provider will identify patients that
may benefit from cancer risk assessment. The practition-
er’s decision is based on multiple factors, including the
patient’s history of early-onset cancer or a family history
of cancer. At this time, the patient being referred is asked
to gather family history information and fill out forms to
assist in insurance verification. 

Next, the patient meets with a physician, nurse edu-
cator, genetic counselor, or other appropriate healthcare
provider to understand his or her risk, the benefits and
limitations of genetic testing, and other essential informa-
tion that makes up informed consent, as defined by
ASCO.6 If the patient goes through with the decision to
be tested, the patient then has blood drawn for genetic
testing. Finally, the patient meets with his or her provider
to receive the results of the testing and plan further man-
agement.

Establishing a cancer genetic risk program requires
an investment of time and resources; internal and external
physician support is critical to success of the program. 

The single most important characteristic in devel-
oping a strong risk assessment program seems to be the
selection of an appropriate patient educator. Traditional-
ly, a genetic counselor (i.e., an individual with a master’s
degree in genetic counseling from an accredited genetic
counseling training program) has been identified as the
provider ideally suited and trained to fill this role. The
challenge is that the current number of genetic coun-
selors available to provide education and risk assess-
ment is too small to meet the needs of the large number
of individuals at risk of having an inherited cancer. A
professional status survey conducted by the National
Society of Genetic Counselors found that only 140
genetic counselors reported spending more than 50 per-
cent of their time working in oncology.24 

Because of the shortage of genetic counselors, many
community cancer programs are looking towards other
practitioners, such as oncology nurses, physician assis-
tants, nurse practitioners, breast health specialists,
and/or oncology social workers to act as patient educa-
tors for cancer risk assessment and genetic testing. In
these instances, patient educators should receive additional
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training and education specific to genetics and
cancer genetics. Such training may be found in
course offerings from organizations such as
ASCO, the Oncology Nursing Society (ONS),
and the American Medical Association (AMA); mono-
graphs on genetic testing presented at professional meet-
ings; university-based courses; and industry-sponsored
opportunities.

Once physician support has been established and

an appropriate patient educator is in place, a few
logistical questions must be answered. For

example, a decision must be made as to where the
patient education will take place. You must also

put in place a method for identifying cancer patients
that may benefit from the genetic risk assessment pro-
gram. How will such patients access the program?
Finally, some thought and planning must be put into
deciding how the program will be presented and mar-
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The global genetic “catalog” encoding all

of life’s amazingly diverse capabilities 

is astonishing, yet very few details 

are known.

Revenue Impact Case Study
Aurora Healthcare, Milwaukee, Wisc.

A ccording to its 2001 Annual Report, 1,024
patients were diagnosed and treated for breast
or colon cancer at one Aurora Healthcare

Hospital. Using a conservative estimate of 7 percent
mutation prevalence in breast cancer cases, it can be

reasonably assumed that approximately 73 patients
diagnosed and treated at this hospital had cancer that
was due to an inherited susceptibility (26 with inherit-
ed colon cancer and 47 with inherited breast can-
cer.)1,30 These patients would usually receive the same

management and care as the other
951 patients even though patients
with an inherited cancer are diag-
nosed at significantly younger ages
and are at up to a 64 percent risk of a
second cancer.9 

Using typical selection criteria to
identify all 73 patients diagnosed with
inherited cancer, a total of five times
the number of patients (365 patients)
will need to undergo risk assessment
and testing.25 Assuming $200 of rev-
enue from each patient undergoing
genetic testing, the cancer risk assess-
ment program will bring in approxi-
mately $73,000 in revenue for those
365 patients. (The $200 is an average
reimbursement rate for two office
visits based on Medicare’s average
allowable reimbursement of $79.82 to
$132.06.) 

Once testing has identified the 26
patients with inherited colon cancer,
more revenue will be generated from
additional colonoscopies. For our
purposes, we can assume $681 in
additional revenue for each patient or
approximately $17,706 total. 26

For the 47 patients identified
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keted to the community and referring physicians. 
While these tasks may appear daunting, resources are

available to help in the program development process. In
addition to materials available through nonprofit organi-
zations like the National Society of Genetic Counselors
(NSGC), the International Society of Nurses in Genetics
(ISONG), and/or ONS, some genetic testing laboratories
offer complimentary educational resources.

ECONOMIC IMPACT OF CANCER RISK
ASSESSMENT PROGRAMS
While the clinical benefits of providing a cancer risk
assessment and genetic testing service are obvious, com-
munity cancer programs planning to develop a cancer
risk assessment program must also understand the eco-
nomic impact of providing this service. 

The main costs associated with a cancer risk assess-
ment program are personnel related, including the patient
educator’s salary, which will depend on the percentage of
time this staff member dedicates to the program.
Typically, no equipment or software purchases are neces-
sary. Other ancillary costs include overhead charges
related to the use of office space, telephone and computer
charges, business cards, and patient education materials.
(See case study on page 24 and 25.)

On the other side of the equation is revenue that is
generated both through direct patient contact and down-
stream revenue. The downstream revenue is generated
from the different medical management options available
to patients that test positive for certain mutations. These
medical management options would not typically be rec-
ommended to patients who do not have an inherited
cause of their cancer.13-16 As stated earlier, for patients
with HBOC or HNPCC, medical management options
may include breast MRI, extra colonoscopies, prophylac-
tic oophorectomy, and/or prophylactic mastectomy.13-16

To more fully understand the economic impact of a
cancer risk assessment program, you must first identify
the population of patients at your facility, as shown in the
case study. In this example, a cancer genetic risk assess-
ment program with two genetic counselors generated a
net income of approximately $191,600.

Whether your cancer center decides to add a cancer
genetics risk assessment program or not, many patients
are expressing interest in the service and finding that the
cost of such testing is well worth the concurrent benefits.
As mentioned previously, individuals who test positive
for genetic mutations may be able to extend their life
expectancy, reduce their cancer risk through chemothera-
py and surgery, and/or educate their family members
about the likelihood of a family mutation.28 Even indi-
viduals who undergo genetic testing and come up nega-
tive for genetic mutations may be reassured about their
chance of cancer risk due to heredity and avoid intensive
and costly monitoring and prevention strategies, as well
as aggressive interventions such as risk-reducing sur-
gery.28 The bottom line: Offering cancer genetic risk
assessment services can help your patients make impor-
tant healthcare decisions. 

Christopher Ho, MS, is a genetic counselor and area
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217,000
The number of people the
American Cancer Society estimates
will be diagnosed with breast can-
cer in the United States in 2004.29

22 percent
Estimated percentage of individu-
als presenting with newly diag-
nosed breast cancer who have per-
sonal and family histories that are
indicative of hereditary risk.25

47,000
The number of breast cancer
patients who are candidates for
hereditary cancer evaluation, based
on the data at left. Similar estimates
could be made regarding patients
with inherited colon, ovarian,
and/or endometrial cancer.

Playing the Numbers

with breast cancer and BRCA mutations, revenue
related to recommended prophylactic oophorectomy
may be anticipated to be about $230,000 or
$5,000/per patient. 27

For the cancer risk assessment program in this
case study, the overall yearly net revenue from these
patients is approximately $320,706. 

The next step is to calculate the direct costs to the
facility, keeping in mind that most cancer program
administrators must at least break even with these
services.

In this case study, the cancer risk genetics assess-
ment program is staffed by two genetic counselors
with a salary of $47,593 each.24 Assuming a benefit
rate of 23 percent, the total salary of both counselors
comes to $117,078. With ancillary supplies (i.e.,
patient education materials, office supplies, continu-
ing education units) of $6,000 for each counselor, the
total directs costs to the facility are approximately
$129,078.

In this case study, the bottom line of the cancer
genetics risk assessment program shows a net income
of approximately $191,600. These revenue statistics
are taken from published estimates of net revenue
from the various procedures used in the case study.
The revenue from education includes both pre- and 
post-test education.

In this case study, the bottom line
of the cancer genetics risk 

assessment program 

shows a net income of 

approximately $191,600. 
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…individuals who test positive for genetic mutations

may be able to extend their life expectancy, 

reduce their cancer risk through chemotherapy, 

and surgery…and/or educate their family members…

                                                                                


