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Abstract There is tremendous excitement about the promise
of new genomic technologies to transform medical practice
and improve patient care. Although the full power of genetic
diagnosis has not yet been realized, paradigms of clinical
decision-making are changing. In fact, recent policy level
changes to promote genetic counseling by certified genetics
professionals (GP) such as genetic counselors and clinical
geneticists, are occurring at both the payer and state level.
However, there remain opportunities to develop policies
within the United States to: 1) enhance the access to the
limited workforce of GPs; 2) revise reimbursement schemes
such that costs to deliver these services may be recouped by
institutions with GPs; and 3) protect against the potential for
discrimination based on genetic information. Although many
of these issues predate advances in genomic technologies,
they are exacerbated by them, with increasing access and
awareness as costs of testing decrease. Consequently, evolv-
ing shifts in national policies poise GPs to serve as a hub of
information and may be instrumental in facilitating new
models to deliver genetics-based care through promoting
academic-community partnerships and interfacing with non-
GPs. As we acknowledge the potential for genomics to
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revolutionize medical practice, the expertise of GPs may be
leveraged to facilitate incorporation of this information into
mainstream medicine.

Keywords Genetic services - Service delivery - Cancer
genomics - Genetic counselors

Introduction

Since the completion of the human genome project almost a
decade ago, there have been tremendous advances in DNA
sequencing technologies. To put this into perspective, the first
human genome, completed in 2003, cost 2.7 billion dollars to
sequence and took over 10 years to complete (Human Genome
Sequencing 2004; National Human Genome Research Institute).
However, over the last few years, the cost of sequencing a human
genome has dropped to less than $10,000 US and takes a matter
of a few weeks to complete (Phimister et al. 2012). Costs are
expected to drop below $1,000 and take just days (potentially
hours) to complete, recognizing this does not factor in the time
and cost needed for interpretation and return of the results to the
patient. As a result of these new sequencing technologies (called
‘next-generation sequencing’), the paradigm for genetic testing is
expected to change (see Fig. 1). Specifically, tests through ‘gene
panels’ (i.e., tests for multiple genes simultaneously through next
generation sequencing) are becoming more common as costs are
becoming similar to or even less than testing for just one genetic
condition at a time (through use of Sanger sequencing). For
example, the ruling in June 2013 by the Supreme Court of the
United States, which concluded that genes could not be patented
(American Civil Liberties Union 2013), changed the marketplace
for inherited cancer and BRCAI and BRCA2 (BRCA) testing
virtually overnight. Prior to the ruling, Myriad Genetics, who
held the patent for BRCA, was the only commercial laboratory in
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Fig. 1 The evolving paradigm of genetic testing for inherited cancer

Full Exome/

Full Genome
Testing

the United States offering the test and it was not available as part
of a ‘gene panel’. On the day of the ruling, Ambry Genetics
launched a new hereditary breast cancer panel containing BRCA
(called “BRCAPIlus” which in addition to BRCA includes
PTEN, TP53, STKI1l and CDH]: four high penetrance genes
which predispose to breast cancer) for less than list price of
BRCA testing through Myriad and added BRCA to several
existing panels. The following day, the University of
Washington added BRCA to their existing panel of 50 genes
(called “BROCA”). Additionally, several other laboratories an-
nounced they would also offer similar tests within the year
(Karow 2013). Further adding complexity to the genetic testing
landscape is the increasing use of exome (i.e., the protein coding
regions of the gene) and whole-genome testing. In the future, it is
anticipated that ‘gene panels’ may become obsolete as sequenc-
ing costs continue to decrease and sequencing a patient’s exome
or whole-genome may become a more cost-effective option.

In anticipation of these tremendous technologic advances,
the American College of Medical Genetics and Genomics
(ACMQG) recently issued guidelines pertaining to a minimal
list of actionable genes (i.e., 57 genes related to roughly 25
genetic conditions) for which testing should be reported when
performing exome or genome sequencing (Green et al. 2013).
These genes are associated with conditions that may be unre-
lated to the indication for ordering the sequencing (thus referred
to as “incidental findings”), but knowledge of the abnormal
sequence has medical value for patient care. Mutations in these
genes have a well-recognized and causative role in the occur-
rence of disorders that can be prevented or effectively treated.
These conditions include hereditary forms of cancer, later-onset
cardiac-related syndromes, and connective tissue syndromes.

With the availability of new testing options, there will also be
changes in the delivery of genetic risk assessment services.
Specifically, the conventional clinical practice paradigm in-
volves gathering information in order to generate a differential
diagnosis, after which the appropriate test is ordered in a step-
wise manner (i.e., the need for additional testing is determined
once results are available). However, plummeting costs of testing
are resulting in many genes being tested simultaneously (either
through panels of genes focused on a particular cancer type or by
exome/genome sequencing). As a result, the need to generate an
extensive differential diagnosis and eliminate possible diagnoses

using a stepwise genetic testing approach is lessening and clin-
ical practice paradigms appear to be shifting towards a model
where a patient is “tested first” (without the need to generate an
extensive differential diagnosis based on clinical information)
following broad consent. Once results are available, additional
information is collected to help interpret the results of the testing
and to put the diagnosis into proper clinical context.

It is worth considering that although broad testing without
the need to generate a differential diagnosis may make it easier
to order comprehensive testing, it will still require proficiency
in genetics due to required familiarity with the various gene
panel options, choosing the one best suited for each patient,
result interpretation, putting the result in proper clinical context,
and making appropriate management recommendations.
Unlike many tests used in medicine, there is lack of FDA
oversight for genetic testing thus test validity and clinical utility
may differ substantially between labs. Therefore, there is
heightened importance to understand variations in laboratory
practices and the meaning of terms, such as analytical sensitiv-
ity, reported range, coverage, and variant filtering, when deter-
mining whether to perform a disease targeted gene panel,
exome, or genome analysis and which laboratory to utilize.
Not only will the quality of the result received by the ordering
clinician be impacted by the factors outlined above (i.e., ana-
lytic sensitivity, filters used, etc.), but also on the ability to
interpret the result itself. This is particularly true for conditions,
such as those associated with moderate penetrance genes,
where national best practices guidelines do not currently exist
due to paucity of data. As such, it is anticipated that provision
of care based on genetic testing results will become exponen-
tially more complex resulting in an increased need for the
involvement of GPs in patient care, an issue already recognized
as part of several best practices guidelines from numerous
professional guidelines (“ACOG Practice Bulletin No. 103:
Hereditary breast and ovarian cancer syndrome” 2009;
“National Accreditation Program for Breast Centers” 2013;
National Comprehensive Cancer Network 2013; Riley et al.
2012; Robson et al. 2010; Trepanier et al. 2004).

Additionally, this paradigm shift in genetic testing practices
will lead to changes in the approach to genetic counseling of
patients, recognizing that the optimal approach is currently un-
known (Domchek et al. 2013). One approach adopted by the
Genetic Risk Assessment Service at the Moffitt Cancer Center
includes a pre-test genetic counseling session during which the
following is discussed: (1) a brief overview of multiple syn-
dromes in general terms with discussion of specific conditions
for which the patient may be at risk based on personal and/or
family history, (2) discussion of high penetrance genes (which
generally impart a 5-10 fold risk of cancer and may impact
medical management, thus are often “medically actionable”)
versus moderate penetrance genes (which generally impart a
2-4 fold risk of cancer, thus may not impact medical manage-
ment), and (3) communication that with testing of multiple genes
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simultaneously, there is a higher chance that the patient will
receive a variant of uncertain significance (VUS) result. A
detailed discussion of specific conditions is deferred to the
post-test session, during the disclosure of genetic test results.
Thus, there currently remains a tremendous need to develop and
refine new genetic counseling strategies to deliver genetic testing
services to manage population needs particularly as use of
genomic testing technologies continues to increase.

In addition to the clinical setting, other non-clinical settings
which may benefit from inclusion of GPs is the laboratory
setting and entities involved in formation of policies at the
state or payer level. The value of genetic counselors (GCs) in
the laboratory setting was illustrated through a study reported
by ARUP laboratories (ARUP Laboratories 2011) where sub-
stantial cost savings of genetic testing was reported when GCs
reviewed indications for testing and interfaced with ordering
providers to ensure appropriate and cost-effective testing prac-
tices were followed. In fact, the GCs identified and cancelled
or changed inappropriately ordered genetic tests for an aver-
age cost savings of $36,500 per month, representing approx-
imately 30 % of all complex genetic tests ordered. Among the
most frequent mistake was an order for complete sequencing
of a gene when a familial mutation was known. In addition to
these contributions in the pre-test phase, GCs in the laboratory
setting have the opportunity to assist with interpretation and
communication of test results (particularly those that are less
straightforward, such as VUS) as well as the provision of
decision support for low/moderate penetrance genes.

Consequently, there are a multitude of settings in which
GPs can facilitate the incorporation of genomic testing ad-
vances that impact cost-effective patient care. In fact,
pertaining to the role of GCs in the formation of policies, there
are examples in which GCs have influenced statewide and
health insurance policies (Duquette et al. 2012) as well as
through development of health insurer payer policies (as fur-
ther outlined in the reimbursement section). Ultimately, there
exist many system-level factors to consider when considering
how policies may impact the delivery of genetic counseling
and testing services by GPs, as outlined in the next section.

Overview of System-Level Factors Which Impact
the Delivery of Services by GPs

There are a number of factors to consider that may impact
services delivered by GPs, including: A) access to services; B)
reimbursement for services rendered; and C) concerns regard-
ing insurance discrimination based on genetic information.

A. Access

National data indicates there are almost 3,200 GCs certified
through the American Board of Genetic Counseling, of which 2,
500 practice in the United States, translating to 8.1 genetic
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counselors per 1 million population (Benkendorf 2007). In
contrast, as of November, 2007, there were only 1,253 board-
certified clinical geneticists and the numbers have remained
stagnant as young physicians are not entering the field
(American College of Medical Genetics - Careers in Medical
Genetics; Institute of Medicine 2009). Of these, an estimated 1,
100 were actively practicing and spending on average ~45 % of
their time seeing genetics patients (Benkendorf 2007).
Extrapolating to full time equivalent (FTE) devoted to clinical
effort, this translates to 1.8 clinical geneticists per million pop-
ulation, which is low in comparison to the “ideal” ratio of 4 per
1 million people proposed by the Royal College of Physicians
(Benkendorf 2007; Institute of Medicine 2009). Furthermore,
the shortage in the GP workforce is disproportionately distrib-
uted with rural areas facing the most severe shortages as well as
in certain states, where there are wide variations in numbers
(Table 1) (Acheson et al. 2005; Vig et al. 2009).

As a means to improve access to GPs, the ACMG has
focused efforts to increase information about the profession
through development of informational material (American
College of Medical Genetics - Careers in Medical Genetics).
Similarly, to accommodate increasing demand for GPs, the
number of genetic counseling training programs in North
America has increased from 18 accredited programs in 1993
to 32 current programs in 2013 with full accreditation and
another 3 provisional programs (which are new thus have not
yet graduated any students) (Accreditation Council for Genetic
Counseling; Institute of Medicine 2009). Together these pro-
grams graduate about 3,000 students each year (American
Board of Genetic Counseling). The profession is growing
rapidly with the number of certified genetic counselors increas-
ing over 400 % since the early 1990s (Association of Genetic
Counseling Program Directors). Another means by which
access of patients to a certified GC may be enhanced is the
existence of title protection, without which anyone in that state
can refer to themselves as a GC, including those who have not
graduated from a training program accredited by the
Accreditation Council for Genetic counseling (Accreditation
Council for Genetic Counseling; American Board of Genetic
Counseling). Thus, a healthcare provider could unknowingly
refer a patient to a provider without graduate training in genetic
counseling who calls themselves a GC. In fact, licensure for
GCs continues to be adopted by an increasing number of states
(National Society of Genetic Counselors) and all fifteen states
that currently have licensure for GCs provide title protection.

The issue of access is significant as the demand for genetic
testing continues to rise due to an increased number of condi-
tions for which a genetic cause is identified coupled with
plummeting costs made possible by next-generation sequenc-
ing technologies. Moreover, the awareness of and requests for
testing for BRCA mutations has been on the rise in part due to
numerous celebrities disclosing they carry a mutation, most
notably the recent disclosure of Angelina Jolie that she carries
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Table 1 Number of genetics professionals by state, in the ten most populous states within the United States

State Population based #Clinical # geneticists per #Genetic # genetic counselors
on 2010 census Geneticists® 1 million population Counselors®® per 1 million population
California 37,253,956 180 4.8 225 6.0
Texas 25,145,561 71 2.8 78 3.1
New York 19,378,102 79 4.1 115 5.9
Florida 18,801,310 42 22 43 2.3
Illinois 12,830,632 32 25 71 5.5
Pennsylvania 12,702,379 38 3.0 103 8.1
Ohio 11,536,504 48 42 75 6.5
Michigan 9,883,640 26 2.6 58 5.9
Georgia 9,687,653 23 24 32 33

*Data compiled from providers certified in Clinical Genetics as listed on the American Board of Medical Genetics website, accessed June 15, 2012

(http://www.abmg.org/pages/searchmem.shtml)

® Data compiled from genetic counselors listed on the National Society of Genetic Counselors website, accessed June 15, 2012 (http://www.nsgc.org/

tabid/68/Default.aspx)

Note that the numbers of genetic counselors is an underestimate as only those listed on the NSGC website were included

a BRCA mutation having worldwide impact (Jolie 2013). As
such, GPs are ideally poised to help lead the integration of
new genetic and genomic knowledge and skills into clinical
practice. Thus, expansion in access to genetics expertise will
be a key component to realizing the benefits of genetics and
genomics innovations.

B. Reimbursement

Another strategy that could help increase the GP workforce
is to revise reimbursement schemes. Most Cancer Genetic
Risk Assessment (CGRA) services cost more to administer
than the direct revenue they generate (McPherson et al. 2008)
as most GCs cannot typically bill insurers independently for
services rendered. This recognition of the lack of reimburse-
ment for genetic services delivered by GCs coupled with data
to suggest that provision of genetic counseling through a
trained genetics professional can lead to increased cost effec-
tiveness and enhance quality of care (ARUP Laboratories
2011; Pal et al. 2013a, b; Plon et al. 2011; Senter et al.
2013) is beginning to influence policy shifts at the state and
payer level. In fact, one of the most successful models to
influence policy within the state has been through the
Michigan Cancer Genomics Program. This program includes
multiple partners representing national organizations, state
government and state comprehensive cancer control, state
and local cancer registrars, clinical cancer genetics providers,
payers, community partners and others. This integrated effort
is led by GCs based in the Michigan Department of Health who
have brought together a diverse group of stakeholders to pro-
vide education and awareness and influence policy-level
changes. In fact, despite the great challenges posed by the US
healthcare system due to multiple unconnected payer and pro-
vider networks, this program was successfully able to increase

the number of health plans with a written policy aligned with
the USPSTF Grade B BRCA Recommendation from 4 to 11
within a 3 year period (2008-2011) (Duquette et al. 2012). This
was accomplished through multiple methods including surveil-
lance, education, federal and state policies, partnerships, and
dissemination of information. In fact, one facet of the Michigan
Cancer Genomics program that enhanced access to GPs was a
policy adopted by a Michigan-based insurer, Priority Health.
Priority Health was one of the first insurers to require
genetic counseling by a certified GP either in person (through
traditional “face-to-face” appointments) or by telephone be-
fore genetic testing for inherited cancer predisposition may be
ordered. This policy was implemented to: 1) enhance identi-
fication of members at high risk for familial cancer syn-
dromes; 2) ensure education and adequate informed consent
for clients; and 3) ensure appropriate testing and follow-up.
Through telephone counseling, access to GPs is increased as
there is no need to travel for an in-person appointment, re-
gardless of distance to the closest in-person option to access a
GP. Part of the policy change at Priority Health included the
recognition and addition of the CPT code, 96040, to the
provider fee schedule. This code was designated for use by
certified GCs (based at institutions across the state) to bill for
in-person and telephone genetic counseling services based on
length of time of the counseling, and was reimbursed regard-
less of distance to the closest in-person GP. These genetic
counseling code fees are comparable to other ancillary
healthcare providers such as Physical/Occupational/Speech/
Respiratory therapies. The cost associated with payment of
this code was deemed to be insignificant in comparison to the
expected benefits associated with the counseling such as
decreases in inappropriate testing, reduction of patient anxiety,
and referral to appropriate screening for early detection and, in
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some cases, significant reduction of cancer incidence when
prophylactic surgeries are chosen by members. This policy
also demonstrates the expanding role of GCs as it was devel-
oped by a board-certified genetic counselor who develops this
payer’s policies on all emerging technologies (K.L, co-
author). Interestingly, the Michigan program has demonstrat-
ed that increased reimbursement and increased access has led
to an increased use of cancer genetic counseling services with
an increase from 8 CGRA clinics staffed by GPs in 2011 to 17
in 2013 (Duquette et al. 2012).

More recently, shifts in payer policies are continuing as more
insurers reimburse for genetic counseling when provided by a
certified GC or geneticist. As of September 16, 2013, Cigna
became the first major U.S. insurer to require customers who
were eligible for some types of genetic testing (hereditary breast
and ovarian cancer, Hereditary colorectal cancer, and Long QT
syndrome, a genetic arrthythmia) to be counseled by a board-
certified GC or clinical geneticist unaffiliated with Cigna prior
to undergoing testing. Recognizing that an estimated 20 % of
BRCA tests are ordered inappropriately, coupled with the real-
ization that genetic counseling costs substantially less than
many genetic tests, Cigna developed this policy to reduce
inappropriate utilization and limit some of the anxiety and
physical harm that may occur when a patient receives inappro-
priate genetic testing (Lee 2013). Although this policy provides
reimbursement for in person genetic counseling by a certified
genetic counselor, it differs from the approach taken by Priority
Health. Specifically, telephone counseling currently appears to
only be reimbursed by Cigna when it is conducted by one
commercial company (InformedDNA) (Cigna) through an ex-
clusive agreement, thus may represent a monopoly in the pro-
vision of telephone counseling services. Thus, this policy may
limit Cigna’s goals to minimize conflict of interest between GPs
and the genetic testing laboratory through requirement of the
involvement of an independent genetics professional (Cigna).
Additionally, the individual providing the telephone counseling
at this commercial company may not be familiar with support
and medical resources available in the member’s community,
which may impact follow-up and ongoing care for patients.

Other approaches to reform public and private healthcare
policy and coverage to address gaps in insurance coverage for
genetic/genomic analyses is their inclusion as a component of
preventive care, which may improve reimbursement relative
to the time required to provide adequate CGRA services.
There has been some shifts in policy in this area, but it has
been limited. For example, under the Affordable Care Act
(ACA), otherwise known as healthcare reform, most insur-
ance companies now must cover genetic counseling and test-
ing for BRCA for women at higher risk (as defined by the
United States Preventive Services Taskforce (USPSTF))
(“Genetic Risk Assessment and BRCA Mutation Testing for
Breast and Ovarian Cancer Susceptibility” 2013), at no cost to
patients (Centers for Medicare and Medicaid Services 2013).
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However, even this policy has its barriers, as genetic counsel-
ing for other hereditary cancer syndromes is not included in
the act. Additionally, this coverage only applies to a limited
population; for example, men do not fall under this provision
of the ACA as the USPSTF has not recommended testing for
them (due to a lack of studies focused on these men which is
required to generate evidence-based recommendations). Such
mandates that require coverage of genetic testing are rare.

Additional policy-level approaches include the incorporation
of genetic counseling as an essential health benefit within state
health plans which will lead to increased reimbursement. As part
of the ACA, states are responsible for determining their essential
health benefits (National Conference of State Legislatures
2012). Most states have chosen a benchmark plan that serves
as the standard of what benefits must be covered, however many
states have created supplemental mandates, such as mental
health coverage. Therefore, individuals have the ability to com-
municate with their elected representatives to express their pref-
erences for mandates in the law. Thus, it is very important that
stakeholders (which include GPs) be familiar with development
of health benefits in their state and to inform policy makers on
the reasons coverage of these services is important.

C. Discrimination based on Genetic Test Results

Fear of discrimination has previously been cited as a factor
which may hinder patients from seeking genetic testing through a
GP (National Partnership for Women and Families on behalf of
the Coalition for Genetic Fairness 2004). However in 2008,
Congress passed the Genetic Information Non-Discrimination
Act (GINA) to help alleviate public fears of discrimination.
GINA protects against discrimination based on genetic informa-
tion in individual and group health insurance as well as in certain
workplaces (Leib et al. 2008). However, there remains limited
public awareness about this law as evidenced by a 2010 phone
survey of Michigan adults, in which only 13.3 % were aware of
GINA (McClosky et al. 2011). Therefore, there is a need to
increase awareness of existing laws that provide protection
against discrimination in order to encourage more patients to
seek out information from GPs.

While educational efforts regarding legal protections
against genetic discrimination are an essential piece of in-
creasing use of GPs, gaps in existing law must also be ad-
dressed in order to help alleviate fear of individuals consider-
ing genetic testing. GINA protects against many forms of
health insurance discrimination, but does not cover Tricare
(healthcare for the military), the Indian Health Service, and the
Federal Employees Health Benefits Plans. Furthermore, pro-
tection of employees by GINA is limited to state and local
governments and private employers with 15 or more em-
ployees. Moreover, GINA covers only some federal em-
ployees (Baruch and Hudson 2008). Additionally, GINA only
provides protections in health insurance and employment and
does not cover life insurance, disability insurance, long-term
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care, or other supplemental insurances which are not strongly
regulated by the states. States are increasingly passing legis-
lation to address life and disability insurance protections
(Vorhaus 2011), but no such protections are in place at the
national level. Without adequately addressing these fears,
individuals may still opt to not seek out a GP or genetic testing
for fear of losing access to these supplemental insurances.
Currently, 24 states have laws that regulate life, long-term
care, or disability insurances. However, most of these state
laws only regulate how genetic information is used by the
companies, but they do not ban the use overall.

The most comprehensive legislation to date was passed in
California in 2012 (Senate Bill No. 559, referred to as CalGINA
(California Genetic Information Nondiscrimination Act)). By
adding genetic information as a protected class under the Unruh
Civil Rights Act, this law bans certain forms of discrimination
based on genetic information in all businesses whatsoever
(Wagner 2011). Other states are also moving to pass more
comprehensive laws regarding genetic privacy. However, these
laws currently create only a patchwork of protections across the
states. This is especially concerning because genetic informa-
tion is inherently familial. If an individual living in one state has
different privacy and anti-discrimination rights than his relative
in another state, this minimizes the effect of state laws. Thus,
patients seeking genetic testing continue to face risks of dis-
crimination in certain circumstances.

Ultimately, despite some progress towards protecting
against genetic discrimination, there remains a need to address
this issue more comprehensively. As it currently stands across
most of the country, a life, disability, or long-term care insurer
can deny an individual insurance if the company can show
actuarial justification (i.e., the demonstration that premiums
collected are reasonable and proportional to the distribution of
their expected costs among policy holders) or risk of increased
cost based on genetic information. Thus, some patients
embarking on genetic testing continue to face risks of discrim-
ination in certain circumstances, and discussion about this
issue prior to testing is required to obtain informed consent.
As we anticipate the increasing use of genetic testing across
the population due to decreasing costs and increasing aware-
ness, there is a need to address the deficiencies in existing laws
that protect against discrimination based on genetic testing
through federal legislation.

Solutions to Enhance the Reach of GPs

While recognizing that the physician referral model works
well in settings with access to trained GPs, there are many
rural areas where such professionals are not readily available
(Acheson et al. 2005; MacDonald et al. 2010; Vig et al. 2009).
Furthermore, there remain great fluctuations in the access to
GPs across states, as illustrated in Table 1 which shows the

wide variations in numbers of GPs per 1 million population
across the ten most populous states. However, innovative
approaches to delivering quality genetics services to an in-
creasing number of patients in community settings have been
demonstrated through establishing academic-community part-
nerships that focus on collaboration with non-genetics pro-
viders to offer genetic testing for hereditary cancers (Cohen
et al. 2009; MacDonald et al. 2010). These collaborative part-
nerships increase the reach of GPs and enhance the delivery of
GCRA services through leveraging the expertise of GPs for
challenging cases yet enabling patients to remain in their com-
munity, allowing them better access to resources for long-term
follow-up care. In fact, a recent study conducted through a
community hospital in Indianapolis, Indiana, reported that col-
laboration between GPs and non-GPs to provide genetic risk
assessment resulted in a 4-fold increase in the number of patients
who accessed genetic counseling as compared to the prior year
(Cohen and Mcllvried 2013). Thus, a possible efficient solution
to further increasing access to care may be expanding such
models to include reimbursable, telephone counseling conducted
by the GPs familiar with the community and its resources. As the
genetic counseling and testing landscape continues to evolve, it
will be important to assess how insurance policies which reim-
burse for telephonic counseling (such as Priority Health and
Cigna) may promote these types of partnerships.

Another example of this type of partnership is the Florida-
based Inherited Cancer Research Initiative (ICARE) through
which an infrastructure to support research, education, and
outreach initiatives focused on BRCA genetic counseling and
testing was initiated in 2010, funded through an external peer-
reviewed grant. Recognizing the limited number of GPs state-
wide (as illustrated in Table 1), a network of providers
(including both GPs and non-GPs, called ‘ICARE Partners’)
was developed who offer BRCA testing services across the
state. Education and outreach about inherited cancer predis-
position is provided to ICARE Partners by the ICARE study
team with the overarching goal of enhancing the provision of
genetic services across the state. In fact, contact has been
established with 121 healthcare providers since 2010, with
dissemination of over 10,000 brochures to date. In addition to
educational and outreach efforts, [CARE Partners refer high
risk patients to the research registry to provide the research
link. This referral mechanism, in turn, has contributed to the
tremendous growth of the registry since initiation of the grant
in summer 2010 with over 800 BRCA carriers recruited to
date.

Specific educational resources available to ICARE Partners
include access to:

1) Bi-Monthly Case Conferences: 1 h web-based teleconfer-
ences led by a board-certified clinical geneticist and ge-
netic counselors (who are part of the ICARE team) during
which brief educational updates are provided in the first
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15 min, after which 3-4 clinical cases are presented,
including reason for referral, review of the pedigree in-
cluding differential diagnosis, risk assessment, testing
options, and management plan. Each case includes dis-
cussion items and a take home message. As shown in
Fig. 2, there has been a steady increase in attendance at
case conference from unique sites since 2010.

2) Resource Guide to facilitate delivery of CGCT services:
A booklet was developed to consolidate specific items
that providers might find helpful when offering genetic
testing services, informed by questions consistently posed
to GPs by outside non-GP healthcare providers. The
booklet has 4 sections as follows: I. Guidelines for service
delivery; II. Available training opportunities in inherited
cancer predisposition; III. Materials to facilitate service
delivery; and I'V. Insurance-related concerns. This booklet
was developed in response to needs voiced by local
community-based providers who requested assistance
and shadowing experiences through the Moffitt-based
Genetic Risk Assessment Service in order to increase
their familiarity with genetic testing for hereditary cancer
predisposition. Its purpose is to provide an overview of
the aspects with which providers should be familiar, when
delivering these specialized services as well as to provide
guidance about cases in which it may be valuable to draw
upon the expertise of a GP.

3) Inherited Cancer Registry newsletter: This is a bi-annual
4-page newsletter that briefly outlines recent clinical and
research updates pertaining to risk assessment, testing
options and management of those with inherited cancer
predisposition. Also included within the newsletter is a
section on statewide clinical trials for those with inherited
cancer, as personalized treatments based on germline
mutations are often only available at a small number of
study sites. The newsletter is a means by which updated
information is disseminated to healthcare providers and
patients who participate in the research registry

16 1
14 15.4
124
10+
81 10.5
6. £)
4
2]
0
2010 2011 2012 2013
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3 conferences| |5 conferences 6 conferences > cenferences
(through September)

Fig. 2 ICARE Bi-Monthly genetics case conference attendance by
unique sites
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(Newsletters are available at the ICARE website, which
can be accessed through: www.inheritedcancer.net).

4) Access to ICARE-based experts for inquiries: A dedicat-
ed telephone line and e-mail address have been
established to provide centralized access to healthcare
providers requesting information about our services.
This infrastructure has facilitated access for providers
across the state to seek input from GPs, when faced with
complicated patients. This service is provided by a board-
certified GC whose specific role is to give a description of
resources available through our efforts as well as general
guidance pertaining to hereditary cancer predisposition to
ICARE partners.

Conclusions

Within the oncology care setting, there is great excitement as
advances in genomic medicine lead to personalized cancer
treatment (Dancey et al. 2012). These advances serve as an
example of how genomics could impact all disciplines
and contribute to the transformation of healthcare as it
becomes part of mainstream medicine. As a result of
these exciting advances in conjunction with data that
consistently demonstrate that most healthcare providers
have limited knowledge and inadequate training to make
appropriate use of genomic advances (Baars et al. 2005;
Giardiello et al. 1997; Grosse and Khoury 2006;
Wideroff et al. 2005; Wilkins-Haug et al. 2000), GPs
are poised to serve as a hub of information. Yet, there
remain several barriers to expanding their role and
reach, including: 1) a limited workforce of GPs; 2) gaps
in reimbursement schemes with resulting inability to
recoup direct costs for services rendered; and 3) con-
sumers fears of genetic discrimination due to limited
awareness of GINA coupled with gaps in anti-
discrimination laws. As such, the roles of both clinical
and nonclinical GPs must continue to evolve to meet
provider and societal needs.

Clinically, GPs are poised to expand their role by serving as
part of a multi-disciplinary team, expanding their reach
through electronic media and becoming increasingly available
for provider guidance and consultation. Nonclinically, GC
role expansion is similar but involves positions at laboratories
and entities involved in policy formation, roles which are
essential if the services offered by their clinical colleagues’
skills are to be optimized, both in terms of cost effective
practices and delivery of high quality gene-based care.
Regardless of the work setting, GPs may act as a hub of
genetic knowledge, providing information and guidance to
consumers, providers, and policy makers to ultimately reduce
barriers and increase access to genetic services.
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