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Abstract Practice changes in cancer genetic counseling

have occurred to meet the demand for cancer genetic ser-

vices. As cancer genetics continues to impact not only

prevention strategies but also treatment decisions, current

cancer genetic counseling models will need to be tailored

to accommodate emerging clinical indications. These

clinical indications include: surgical prophylactic bilateral

mastectomy candidates, PARP-inhibitor candidates,

patients with abnormal tumor screening results for Lynch

syndrome, and post-test counseling patients (after genetic

testing is ordered by another healthcare provider). A more

personalized, multidisciplinary approach to selecting the

best framework, for a given clinical indication, may

become increasingly necessary in this era of personalized

medicine.

Keywords Cancer genetics � Personalized medicine �
Treatment based genetic counseling �
Genetic counseling models

The traditional model for cancer genetic services has been

set forth by the National Society of Genetic Counselors [1,

2]. Essential elements of an initial cancer genetics consul-

tation include: personal and family medical history, psy-

chosocial assessment, risk assessment, pretest counseling,

and informed consent for genetic testing. The traditional

multistep process, also known as the three visit model,

includes the initial cancer risk assessment, predisclosure

and blood draw, and a results disclosure.

There is evidence, however, that the traditional model of

cancer genetic counseling is evolving [3, 4]. Practice

changes have occurred to better adapt to patient medical

needs. For example, Wham et al. [4] surveyed cancer

genetic counselor practices through the NSGC Familial

Cancer Risk Counseling Special Interest Group and

reported results on parameters including the number of

sessions, the mode of delivery, documentation, and results

disclosure. A total of 161 members of the National Society

of Genetic Counselors Cancer Special Interest Group

responded to the survey, yielding an overall response rate

of 29.4 %. Survey results demonstrated that although

professional guidelines currently propose a 3 visit model,

29.3 % of respondents use a 1 visit model. In the 1 visit

model, the sample is drawn in the first visit and phone

disclosure replaces the third visit, which requires two fewer

in-person visits for the patient. This study revealed that

56 % of genetic counselors felt that 30–60 min is sufficient

to cover the material needed as opposed to the traditional

90 min for the initial session.

These practice changes may be due to market forces

such as direct-to-consumer/physician marketing, the

information age, and shift in medicine toward patient

autonomy [5, 6]. Patients are presenting to their cancer

genetic counseling appointment with a higher baseline

level of knowledge and increased desire to seek genetic

information [7]. Therefore, genetic counselors may need to

spend less time on educating with patient with factual

information, which may enable them to see a larger volume

of patients. In addition, a recent study highlighted that non-

genetic health care providers may not offer appropriate
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testing strategies increasing the cost of genetic testing and

subsequent management of these patients [8]. Therefore,

there is an immediate need to increase visibility and access

to genetic providers to ensure appropriate testing and

contain costs in the current healthcare system.

Alternate service delivery models have also been

employed to accommodate increased demand to services

and more convenient access to genetic counselors. An

Alternative Service Delivery Taskforce through National

Society of Genetic Counselors is working toward defining

and characterizing current service delivery models,

including telegenetic and telephone genetic counseling. In

particular, they are increasingly being employed as a

means to accommodate patients who live a sizable distance

from their respective providers. For example, both tele-

phone counseling as well as video teleconferencing (tele-

medicine) have been shown to be a feasible alternative to

face to face counseling [9, 10]. Data from telephone

genetic counseling studies show similar effects to in person

counseling including accurate risk perception and patient

satisfaction [11, 12]. Studies examining the use of telege-

netics for cancer genetic counseling have been shown to be

feasible both in a satellite office as well as in a patients’

home [13–16].

Based on the evidenced presented, it is readily apparent

that cancer genetic counseling has begun to adapt to the

current needs of patients. Previously, cancer susceptibility

testing was predictive in nature and used to educate

patients about future cancers. [17]. Genetic testing is only

expected to increase as new genomic advances are

designed to enhance personalized cancer treatment and

prevention [18]. Consequently, cancer genetic counseling

may need to evolve even further in this age of personalized

medicine to accommodate timely decision-making

impacting patient’s ongoing medical care.

Personalized medicine is by definition a form of medi-

cine that uses information about a person’s genes, proteins,

and environment to prevent, diagnose, and treat disease

(NCI). Similar to how personalized medicine uses the

patient’s unique genetic make-up to deliver the right

therapy to the right patient, genetic counseling in cancer

may need to be tailored according to indications for

referral, thereby delivering the appropriate form of genetic

counseling to the right patient at the right time.

An example of using BRCA test results to guide man-

agement is in the setting of newly diagnosed breast cancer

patients who have the opportunity to receive genetic

information prior to making a definitive surgical decision.

Also, treating oncologists may use cancer genetic test

results to guide treatment decisions for targeted therapy

such as PARP-inhibitors. Such advances in breast cancer

treatment and prevention have paved the way for treatment

based genetic counseling [19]. Effectively, this shift in the

use of cancer genetic information may necessitate genetic

counseling sessions to become more context-focused to

more effectively meet patient’s medical management

needs.

The goal of this paper is to re-examine the existing

framework and counseling delivery methods to accom-

modate the needs of patients and providers. To illustrate, a

sampling of emerging clinical indications are presented and

critically evaluated including: treatment based genetic

counseling (i.e., surgical decision making and targeted

therapy in BRCA carriers) as well as other emerging

clinical indications (i.e., population level tumor screening

for Lynch syndrome and post-test counseling wherein

genetic testing results have already been received.

Treatment based genetic counseling

Surgical Decision Making: This emerging clinical indica-

tion is most prevalent in the BRCA setting in which

recently diagnosed breast cancer patients are being offered

BRCA testing to decide whether or not to pursue prophy-

lactic bilateral mastectomy (PBM). Data from a recent

study shows approximately 48 % of patients who carry a

BRCA1/2 mutation chose bilateral mastectomy as their

definitive surgery. In contrast, 24 % of patients with no

mutation detected opted for bilateral mastectomy [20].

From a logistical standpoint, timing of genetic coun-

seling may need to be adjusted for patients that are making

medical decisions that impact surgical management. These

patients will need expedited genetic counseling appoint-

ments. Genetic counselors can accommodate these timely

decisions. Data from a recent study show that 41.8 % of

cancer genetic counselors can see patients within a week

[4]. Further, if pre-test and post-test genetic counseling is

performed, patients are not adversely affected by this

information, given the vulnerability of patient at the time of

diagnosis [20]. However, it is clear from studies regarding

surgical decision-making that more psychological support

is often necessary. In one study, the majority of women

who had undergone or considering prophylactic mastec-

tomy felt that psychotherapeutic consultation would be

valuable in both decision-making and post-surgical adap-

tation [21]. Therefore, inclusion of a clinical psychologist

or trained social worker need to be considered as part of the

genetic counseling process. Also, it may be useful for the

genetic counselor to have more intensive training in iden-

tifying red flags that would constitute the need for more

immediate referral to these services before genetic testing

is made available. The red flags can include but not limited

to depression, anxiety, misunderstanding of risk reduction

attributed to prophylactic mastectomy such as the differ-

ence between local and systemic control [22].
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Certain institutions have established protocols for those

who plan to undergo prophylactic mastectomy based on

genetic test results or significant family history of breast

cancer. However, no standardized protocols have been

established. Ideally, the genetic counselor would work in

collaboration with the psychologist as well as the breast

surgeon (who is often the referring physician). Inclusion of

the breast surgeon’s perspective prior to the appointment

can be an integral part of the genetic counseling process and

clarify medical management issues before adding genetic

test results to the decision making process. Decision points

need to be addressed in addition to traditional counseling

such as timing of genetic testing and its possible impact on

surgical management as well as radiation therapy decisions

[23–25]. The surgical community has offered algorithms

that include the benefits of bilateral mastectomy in patients

with and without a BRCA mutation [23]. These algorithms

include genetic counseling after a new diagnosis of breast

cancer regarding how genetic testing can impact surgical

management but also recognizing that deviations can occur

based on an individual’s distress surrounding the diagnosis.

Involvement of the breast surgeon either by phone or in

person depending on surgeon availability can be useful to

determine the need for intensive psychological support

during the actual genetic counseling session. As Silva out-

lines in his proposed algorithm, a multidisciplinary, col-

laborative form of genetic counseling will need to be

adopted. Other healthcare providers including surgeons,

primary care specialists, and medical oncologists are also

increasingly involved with some aspect of genetic coun-

seling or testing, as supported by their professional guide-

lines [26, 27]. However, the genetics community will need

to incorporate data from multicenter randomized clinical

trials regarding psychosocial and behavioral outcomes of

rapid genetic testing before formal implementation of these

proposed algorithms [28].

Incorporation of decision aids have demonstrated utility

as an adjunct to genetic counseling in the setting of surgical

decision making [29–31]. Wakefield and colleagues con-

ducted a randomized trial using in depth booklet 40 page

booklet that discussed the psychological implications of

genetic testing for BRCA1/2 that could be reviewed at

home prior to the genetic counseling appointment. Patients

who had the decision aid felt more informed about genetic

testing, had clearer values, and had higher knowledge

levels compared to women who received the control

pamphlet [31]. Web-based decision aids have also been

developed specifically for BRCA carriers to help them

make timely surgical decisions [32]. Collectively, these

data highlight the importance of a multidisciplinary

approach to PBM indications for cancer genetic counseling

and the value of psychological support, involvement of the

breast surgeon, and the use of adjunct decision aids. The

list of clinical indications for treatment based genetic

counseling and the corresponding tailored genetic coun-

seling approach are described in Table 1.

Targeted Therapy: Another form of treatment based

genetic counseling is the use of Poly (adenosine diphos-

phate-ribose) polymerase (PARP) inhibitors for targeted

therapy for breast cancer [33, 34]. PARP inhibitors can be

used in patients with germ-line BRCA mutations as targeted

therapy [35]. The mechanism of PARP inhibitors relies on

the fact that, in BRCA germ-line mutation carriers, when

the second allele is lost, it inhibits the cancer cell’s ability

to repair double stranded breaks through homologous

recombination. Therefore, by default, it relies on the base

excision repair requiring PARP. By inhibiting PARP,

BRCA-associated cancer cells only are targeted during

therapy for breast and ovarian cancer [36]. PARP inhibitors

have been promising based on data from phase I,II trials

with a 40 % objective response rate as single agents in

BRCA-associated breast and ovarian cancers with accept-

able toxicity [35, 37]. Recent data from phase III trials in

the setting of triple negative breast cancer have not been as

promising [38]. Therefore, future studies are needed to

address the use of PARP inhibitors for treatment of BRCA-

associated cancers.

Triple negative phenotype (estrogen receptor negative

(ER-)/progesterone receptor negative (PR-)/Her2neu-) for

breast cancer has been associated with BRCA mutation

status, especially with BRCA1 mutations [39, 40]. Since a

significant proportion of triple negative breast cancers have

been shown to be caused by a BRCA mutation, the current

NCCN guidelines (v.2011) now list triple negative breast

cancer less than age 60 as an indication for genetic testing

for BRCA1/2.

Therefore, a tailored counseling approach to triple

negative breast cancer is now a necessity for cancer genetic

practice as it is a frequent reason for referral. A possible

approach could be an abbreviated initial counseling session

and the genetic counselor serves as a liaison between the

treating oncologist and patient to provide a more thorough

post-test counseling. More correspondence with the treat-

ing physician is necessary than in the typical referral sit-

uation. Use of alternative service delivery models, such as

phone or web-based counseling, may be a feasible

approach for triple negative breast cancer/PARP inhibitor

candidates. This approach can bring together the multi-

disciplinary team of professionals as well as the patient

(Table 1).

Emerging clinical indications

Population Screening for Colon and Endometrial Cancers

for Lynch Syndrome: Microsatellite instability (MSI) and

The evolution of personalized cancer genetic 541

123



immunohistochemistry (IHC) testing for all colon and

endometrial cancer has emerged to better identify families

at risk for Lynch syndrome [41–44]. Hampel et al. [45]

proposed routine screening of all colorectal cancers due to

inability of current clinical criteria to capture all potential

Lynch syndrome cases and at risk family members. It has

been implemented in many academic and community

hospitals. This MSI/IHC screening test is being done

without formal pre-test genetic counseling similar to first

and second trimester prenatal screening and newborn

screening. Therefore, this model is not new in the realm of

genetic counseling. If there is an abnormal result, then a

formal genetic consultation is advisable.

MSI/IHC screening is increasingly ordered by a colo-

rectal surgeon or medical oncologist and automatically

performed through an in-house or contracted laboratory.

Studies have also suggested MSI/IHC be performed on all

colorectal tumors to determine prognosis and response to

fluorouracil based therapy [46]. As treatment decisions

may be impacted, this testing may become more routine in

clinical practice. The current process could benefit from

utilizing alternative media adjuncts to supplement clinical

encounters, such as standardized written materials, web-

sites, or interactive CD ROM to replace formal pre-test

counseling and enhance post-test counseling. CD-ROM’s

has been successfully used in clinical trials compared to

usual care and has been shown to be effective at increasing

knowledge as well as decreasing anxiety when used to help

educate patients for MSI/IHC testing [47]. These non-tra-

ditional means may become more important as serving as

adjuncts to clinical care so patients have some context with

which to provide informed consent for MSI/IHC testing as

outlined in Table 2. These tools can also help prepare the

patient for the implications of an abnormal screening result

and follow-up genetic counseling.

Post-test Counseling Using a Collaborative Triage

Method: The final clinical indication which is becoming

more common is post test counseling for hereditary breast

ovarian cancer and Lynch syndromes, which has also been

termed ‘‘rescue’’ counseling. These referrals are, in part,

due to direct to consumer web based testing and physicians

performing testing independently [48–50]. Therefore, a

collaborative approach may be more fitting in these cases

such that physicians who are doing their own testing still

maintain a relationship with a genetic counselor. This

approach allows for more effective triage of difficult cases

that are more well suited for a genetics professional [51]

(Table 2).

Using a collaborative approach to triaging is critical so

that patients are not arriving to their post- test or rescue

genetic counseling appointment with undue distress, which

requires more intensive psychological intervention [51].

This triaging would require more careful evaluation of the

needs of different providers, especially primary care pro-

viders, who will be the likely gatekeepers of genetic

information. Studies have shown that risk assessment and

Table 1 Treatment focused genetic counseling indications

Clinical

Indication

Factor(s) necessitating change GC role/HCP role GC Method GC Service

delivery

Prophylactic

mastectomy

Personalized medicine and

targeted therapy

GC liaison between

patient and treating

med oncologist

Targeted pre-test counseling session and

thorough post test counseling (with

medical oncologist input)

In person,

phone, web-

based

PARP-Inhibitor/

Triple negative

breast cancer

Patient awareness and advocacy;

Direct to physician marketing of

genetic based tests

GC liaison between

patient and breast

surgeon

Extensive pre-test counseling (ideally with

psychologist/social work consultation)

and post test counseling

In person with

decision aid

adjuncts

Table 2 Other emerging genetic counseling indications

Clinical

Indication

Factor(s) necessitating

change

GC role/HCP role GC Method GC Service delivery

Abnormal

MSI/IHC

results

Population screening

efforts

Prognostic information/

treatment decisions

Ordering MD: surgeon/med

oncologist; GC referred only

abnormal results and/or

suggestive family history

Similar to abnormal prenatal screening

results with initial counseling by MD/

staff followed by extensive post-test

counseling/follow-up by GC

In person or phone

(alternate media

strategies for pre-

test counseling)

Post-test

BRCA and

Lynch

syndrome

testing

Patient awareness and

advocacy; Direct to

physician marketing of

genetic based tests

GC establishing collaborative

approach for triaging difficult

cases

Extensive post-test counseling largely

dependent on test result and

interpretation (psychologist/social work

consultation as needed)

In person
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referral patterns providers may be different depending of

the comfort level of the testing provider [52]. Therefore

this variations need to be accounted for to make for an

effective collaborative triaging approach.

The collaborative approach to post test counseling cases,

may involve more emphasis on psychological measures by

the genetic counselor, depending upon the context with

which the genetic test results were disclosed. Hence, use of

a psychological professional may be required to address

psychosocial issues in addition to medical implications for

the patient and family members. In addition, these sessions

will tend to focus on clarification of the patient’s risk level

based on the genetic test result so patients are making

medical decisions that are reflective of their true level of

risk, thereby containing healthcare costs [8]. At the present

time, data from Plon et al. reveal that physicians recom-

mended more intensive screening for women with a variant

of uncertain significance compared to a similar family

without testing, which could increase healthcare costs

unnecessarily. It will be increasingly important in this era

of healthcare reform to utilize the collaborative approach to

cancer genetic testing to better accommodate the demand

for cancer genetic services in a more systematic, cost-

effective manner.

In summary, it is evident that one size does not fit all.

Cancer genetic counseling models may have to change to

a more personalized, context specific approach, utilizing

alternate service delivery models as needed. Although it

may be unrealistic to characterize every situation, a

library of key paradigms may be a useful reference for

genetic counselors, as well as other health care providers,

that may be involved in counseling. Once these paradigms

are established, successful ways of triaging these indica-

tions to an appropriate, evidence-based genetic counseling

service delivery model becomes ever more important. In

the same light that oncology nurses can serve as patient

navigators guiding the patient through their cancer jour-

ney, there may be a critical need for research in genetic

counseling ‘‘navigation’’ to assess which genetic coun-

seling delivery model is most appropriate for a given

clinical situation, and which providers need to be involved

in the counseling process as genetic permeates into

mainstream medicine. At that end, a more personalized

approach to cancer genetic counseling may emerge that

has increasing application in this era of personalized

medicine.

Acknowledgments The authors would like to thank Kristen Shan-

non, MS, CGC, Jessica Heinzmann, MS, CGC and Justin Leighton,

MS, for their review and feedback on this manuscript. C. W. is

supported by the National Cancer Institute (K07 CA131103) and a

Peter T. Paul career development professorship from Boston

University.

References

1. Berliner JL, Fay AM (2007) Risk assessment and genetic coun-

seling for hereditary breast and ovarian cancer: recommendations

of the National Society of Genetic Counselors. J Genet Couns

16(3):241–260

2. Trepanier AM (2008) 2007 National Society of Genetic Coun-

selors presidential address: embracing change to race forward.

J Genet Couns 17(1):2–5

3. Cavalli P (2009) Genetic counseling: a medical approach. Genet

Test

4. Wham D, Vu T, Chan-Smutko G, Kobelka C, Urbauer D, Heald

B (2010) Assessment of clinical practices among cancer genetic

counselors. Fam Cancer 9(3):459–468

5. Balint J, Shelton W (1996) Regaining the initiative. Forging a

new model of the patient-physician relationship. JAMA 275(11):

887–891

6. Laine C, Davidoff F (1996) Patient-centered medicine. A pro-

fessional evolution. JAMA 275(2):152–156

7. Altman RB (2009) Direct-to-consumer genetic testing: failure is

not an option. Clin Pharmacol Ther 86(1):15–17

8. Plon SE, Cooper HP, Parks B et al (2011) Genetic testing and

cancer risk management recommendations by physicians for at-

risk relatives. Genet Med 13(2):148–154

9. Peshkin BN, Demarco TA, Graves KD et al (2008) Telephone

genetic counseling for high-risk women undergoing BRCA1 and

BRCA2 testing: rationale and development of a randomized

controlled trial. Genet Test 12(1):37–52

10. Abrams DJ, Geier MR (2006) A comparison of patient satisfac-

tion with telehealth and on-site consultations: a pilot study for

prenatal genetic counseling. J Genet Couns 15(3):199–205

11. Helmes AW, Culver JO, Bowen DJ (2006) Results of a ran-

domized study of telephone versus in-person breast cancer risk

counseling. Patient Educ Couns 64(1–3):96–103

12. Sutphen R, Davila B, Shappell H et al (2010) Real world expe-

rience with cancer genetic counseling via telephone. Fam Cancer

9(4):681–689

13. Mackay J, Taylor A (2006) Moving genetics into clinical cancer

care: examples from BRCA gene testing and telemedicine. Breast

15(Suppl 2):S65–S70

14. Meropol NJ, Daly MB, Vig HS et al (2011) Delivery of Internet-

based cancer genetic counselling services to patients’ homes: a

feasibility study. J Telemed Telecare 17(1):36–40

15. Gray J, Brain K, Iredale R, Alderman J, France E, Hughes H

(2000) A pilot study of telegenetics. J Telemed Telecare

6(4):245–247

16. Coelho JJ, Arnold A, Nayler J, Tischkowitz M, MacKay J (2005)

An assessment of the efficacy of cancer genetic counselling using

real-time videoconferencing technology (telemedicine) compared

to face-to-face consultations. Eur J Cancer 41(15):2257–2261

17. Zon RT, Goss E, Vogel VG et al (2009) American Society of

Clinical Oncology policy statement: the role of the oncologist in

cancer prevention and risk assessment. J Clin Oncol 27(6):

986–993

18. Evans JP, Dale DC, Fomous C (2010) Preparing for a consumer-

driven genomic age. N Engl J Med 363(12):1099–1103

19. Meiser B, Tucker K, Friedlander M et al (2008) Genetic coun-

selling and testing for inherited gene mutations in newly diag-

nosed patients with breast cancer: a review of the existing

literature and a proposed research agenda. Breast Cancer Res

10(6):216

20. Schwartz MD, Lerman C, Brogan B et al (2004) Impact of

BRCA1/BRCA2 counseling and testing on newly diagnosed

breast cancer patients. J Clin Oncol 22(10):1823–1829

The evolution of personalized cancer genetic 543

123



21. Patenaude AF, Orozco S, Li X et al (2008) Support needs and

acceptability of psychological and peer consultation: attitudes of

108 women who had undergone or were considering prophylactic

mastectomy. Psychooncology 17(8):831–843

22. Julian-Reynier C, Bouhnik AD, Mouret-Fourme E et al (2010)

Time to prophylactic surgery in BRCA1/2 carriers depends on

psychological and other characteristics. Genet Med 12(12):

801–807

23. Silva E (2008) Genetic counseling and clinical management of

newly diagnosed breast cancer patients at genetic risk for BRCA

germline mutations: perspective of a surgical oncologist. Fam

Cancer 7(1):91–95

24. Silva E, Lynch H (2006) Genetic counseling and management of

newly diagnosed breast cancer patients at genetic risk for BRCA

germline mutations. Breast J 12(3):280–281 (author reply 2–4)

25. Stolier AJ, Fuhrman GM, Mauterer L, Bolton JS, Superneau DW

(2004) Initial experience with surgical treatment planning in the

newly diagnosed breast cancer patient at high risk for BRCA-1 or

BRCA-2 mutation. Breast J 10(6):475–80

26. American Society of Clinical Oncology policy statement update

(2003) Genetic testing for cancer susceptibility. J Clin Oncol

21(12):2397–2406

27. ACOG Practice Bulletin No (2009) 103: Hereditary breast and

ovarian cancer syndrome. Obstet Gynecol 113(4):957–966

28. Wevers MR, Ausems MG, Verhoef S et al (2011) Behavioral and

psychosocial effects of rapid genetic counseling and testing in

newly diagnosed breast cancer patients: design of a multicenter

randomized clinical trial. BMC Cancer 11:6

29. O’Connor AM, Stacey D, Rovner D et al (2001) Decision aids for

people facing health treatment or screening decisions. Cochrane

Database Syst Rev 3:CD001431

30. Lobb EA, Butow PN, Moore A et al (2006) Development of a

communication aid to facilitate risk communication in consulta-

tions with unaffected women from high risk breast cancer fami-

lies: a pilot study. J Genet Couns 15(5):393–405

31. Wakefield CE, Meiser B, Homewood J et al (2008) A randomized

trial of a breast/ovarian cancer genetic testing decision aid used as

a communication aid during genetic counseling. Psychooncology

17(8):844–854

32. Culver JO, Macdonald DJ, Thornton AA et al (2011) Develop-

ment and evaluation of a decision aid for BRCA carriers with

breast cancer. J Genet Couns 20(3):294–307

33. Amir E, Seruga B, Serrano R, Ocana A (2010) Targeting DNA

repair in breast cancer: a clinical and translational update. Cancer

Treat Rev 36(7):557–565

34. Farmer H, McCabe N, Lord CJ et al (2005) Targeting the DNA

repair defect in BRCA mutant cells as a therapeutic strategy.

Nature 434(7035):917–921

35. Yap TA, Carden CP, Kaye SB (2009) Beyond chemotherapy:

targeted therapies in ovarian cancer. Nat Rev Cancer 9(3):

167–181

36. Bast RC Jr, Mills GB (2010) Personalizing therapy for ovarian

cancer: BRCAness and beyond. J Clin Oncol 28(22):3545–3548

37. Fong PC, Boss DS, Yap TA et al (2009) Inhibition of poly(ADP-

ribose) polymerase in tumors from BRCA mutation carriers.

N Engl J Med 361(2):123–134

38. O’Shaughnessy J. SL, Danso MA et al (2011) A randomized

phase III study of iniparib (BSI-201) in combination with gem-

citabine/carboplatin in metastatic triple-negative breast cancer

(TNBC). American Society of Clinical Oncology annual meeting,

Chicago, IL

39. Gonzalez-Angulo AM, Timms KM, Liu S et al (2011) Incidence

and outcome of BRCA mutations in unselected patients with

triple receptor-negative breast cancer. Clin Cancer Res 17(5):

1082–1089

40. Young SR, Pilarski RT, Donenberg T et al (2009) The prevalence

of BRCA1 mutations among young women with triple-negative

breast cancer. BMC Cancer 9:86

41. Hampel H, Frankel W, Panescu J et al (2006) Screening for lynch

syndrome (hereditary nonpolyposis colorectal cancer) among

endometrial cancer patients. Cancer Res 66(15):7810–7817

42. Hampel H, Frankel WL, Martin E et al (2008) Feasibility of

screening for lynch syndrome among patients with colorectal

cancer. J Clin Oncol 26(35):5783–5788

43. Hampel H, Frankel WL, Martin E et al (2005) Screening for the

lynch syndrome (hereditary nonpolyposis colorectal cancer).

N Engl J Med 352(18):1851–1860

44. Recommendations from the EGAPP Working Group (2009)

Genetic testing strategies in newly diagnosed individuals with

colorectal cancer aimed at reducing morbidity and mortality from

lynch syndrome in relatives. Genet Med 11(1):35–41

45. South CD, Yearsley M, Martin E, Arnold M, Frankel W, Hampel

H (2009) Immunohistochemistry staining for the mismatch repair

proteins in the clinical care of patients with colorectal cancer.

Genet Med 11(11):812–817

46. de la Chapelle A, Hampel H (2004) Clinical relevance of

microsatellite instability in colorectal cancer. J Clin Oncol

28(20):3380–3387

47. Manne SL, Meropol NJ, Weinberg DS et al (2010) Facilitating

informed decisions regarding microsatellite instability testing

among high-risk individuals diagnosed with colorectal cancer.

J Clin Oncol 28(8):1366–1372

48. Acheson LS, Stange KC, Zyzanski S (2005) Clinical genetics

issues encountered by family physicians. Genet Med 7(7):

501–508

49. Friedman LC, Cooper HP, Webb JA, Weinberg AD, Plon SE

(2003) Primary care physicians’ attitudes and practices regarding

cancer genetics: a comparison of 2001 with 1996 survey results.

J Cancer Educ 18(2):91–4

50. Wideroff L, Freedman AN, Olson L et al (2003) Physician use of

genetic testing for cancer susceptibility: results of a national

survey. Cancer Epidemiol Biomarkers Prev 12(4):295–303

51. Cohen SA, McIlvried D, Schnieders J (2009) A collaborative

approach to genetic testing: a community hospital’s experience.

J Genet Couns 18(6):530–533

52. Vig HS, Armstrong J, Egleston BL et al (2009) Cancer genetic

risk assessment and referral patterns in primary care. Genet Test

Mol Biomarkers 13(6):735–741

544 H. S. Vig, C. Wang

123


	The evolution of personalized cancer genetic counseling in the era of personalized medicine
	Abstract
	Treatment based genetic counseling
	Emerging clinical indications
	Acknowledgments
	References


