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Learning Objectives

After today’s lecture, the participant 

should be able to:

1. Understand role of primary care clinicians in 

cancer genetics and prevention

2. Understand components of genetic 

counseling



Models of Genetic Counseling and Testing

Point A: 

Screening Sites

Imaging, OB, GI, GU, PCP

Point B: 

Genetic Specialists



Main Genetic Counseling Implementation Models
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Referral Model

Screening Site screens patients but then refers high risk 

interested patients to an appointment with a genetic 

specialist

Point of Care Scheduling

Screening Site screens patients and all high risk interested 

patients make an appointment with a genetic specialist 

before they leave

Point of Care Counseling

Screening Site screens patients and all high risk interested 

patients get counseled immediately
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New USPSTF 

Guidelines 

Released August 

2019



USPSTF
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▪The USPSTF recommends that primary care 
clinicians assess women with a personal or family 
history of breast, ovarian, tubal, or peritoneal cancer 
or who have an ancestry associated 
with BRCA1/2 gene mutations with an appropriate 
brief familial risk assessment tool. 

▪Women with a positive result on the risk assessment 
tool should receive genetic counseling and, if 
indicated after counseling, genetic testing. 

(B recommendation) 



USPSTF
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▪The USPSTF recommends against routine 
risk assessment, genetic counseling, or 
genetic testing for women whose personal or 
family history or ancestry is not associated 
with potentially harmful BRCA1/2 gene 
mutations.                           

(D recommendation)



Not Just BRCA 1 / 2 anymore…

▪ Next-generation sequencing (NGS) technology allows 

rapid analysis of sets of genes at low/similar costs

▪ “When more than one gene can explain an inherited 

cancer syndrome. Then multi-gene testing can be more 

efficient and/or cost-effective than single-gene testing.”
NCCN 3.2019 Colorectal Guidelines

https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf

▪ Common Cancer Panels
High Penetrance Genes

Moderate Penetrance Genes

***Increased risks of VUS & not-clearly actionable genes
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https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf
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https://www.nccn.org/professionals/physicia

n_gls/pdf/genetics_bop.pdf

https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf
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https://www.nccn.org/professionals/physici

an_gls/pdf/genetics_colon.pdf

https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf


Why is this important for patients?
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ACCESS
BY 

THE
NUMBERS
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4,000 GCs in entire US

~700 work in Cancer Genetics

(1:500,000 Americans)

250,000 practicing PCPs

130,000 PAs

24% in primary care ~31,000 PAs

192,000 NPs

49% in primary care ~94,080 NPs



Steps for Proper Genetic Counseling
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1) Identification of candidates for testing

2) Patient education

3) Benefits and harms of genetic testing

4) Interpretation of results after testing

5) Discussion of management options



Step 1:  ID
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▪Familial risk assessment tools
1. Ontario Family History Assessment Tool (Table 1)

2. Manchester Scoring System (Table 2)

3. Referral Screening Tool (Table 3)

4. Pedigree Assessment Tool (Table 4)

5. 7-Question Family History Screening Tool (Table 5)

6. International Breast Cancer Intervention Study 
instrument (Tyrer-Cuzick) (Table 6)

7. BRCAPRO (statistical model/associated software)

https://jamanetwork.com/journals/jama/fullarticle/2748515

https://jamanetwork.com/journals/jama/fullarticle/2748515


Step 1: ID
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Each tool weights risks 
differently, but in general, 
looks at:

❑ YOUNG 

❑ RARE 

❑ MULTIPLE CANCERS



Pass Waiting Room Time…
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Ontario Family History Tool

Date of download:  11/13/2019

Copyright 2019 American Medical Association. 

All Rights Reserved.

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive 

Services Task Force Recommendation Statement

JAMA. 2019;322(7):652-665. doi:10.1001/jama.2019.10987



Manchester Scoring System

Date of download:  11/13/2019

Copyright 2019 American Medical Association. 

All Rights Reserved.

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive 

Services Task Force Recommendation Statement

JAMA. 2019;322(7):652-665. doi:10.1001/jama.2019.10987



Referral Screening Tool

Date of download:  11/13/2019

Copyright 2019 American Medical Association. 

All Rights Reserved.

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive 

Services Task Force Recommendation Statement

JAMA. 2019;322(7):652-665. doi:10.1001/jama.2019.10987



Pedigree Assessment Tool

Date of download:  11/13/2019

Copyright 2019 American Medical Association. 

All Rights Reserved.

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive 

Services Task Force Recommendation Statement

JAMA. 2019;322(7):652-665. doi:10.1001/jama.2019.10987



7-Question Family History Tool

Date of download:  11/13/2019

Copyright 2019 American Medical Association. 

All Rights Reserved.

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive 

Services Task Force Recommendation Statement

JAMA. 2019;322(7):652-665. doi:10.1001/jama.2019.10987

**Same side 

of family



International Breast Cancer Intervention Study Model

Date of download:  11/13/2019

Copyright 2019 American Medical Association. 

All Rights Reserved.

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive 

Services Task Force Recommendation Statement

JAMA. 2019;322(7):652-665. doi:10.1001/jama.2019.10987
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https://www.nccn.org/

https://www.nccn.org/


25

https://www.nccn.org/

https://www.nccn.org/
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https://www.nccn.org/

https://www.nccn.org/


Simple Pocket Checklists Help…

What is Hereditary Breast and Ovarian Cancer?

A diagnosis of Hereditary Breast and Ovarian Cancer Syndrome (HBOC) is considered when there 
are multiple cases of breast cancer and/or ovarian cancer on the same side of the family. The 
chance that a family has HBOC increases in any of these situations:

❑ 1 or more women are diagnosed at age 45 or younger

❑ 1 or more women are diagnosed with breast cancer before age 50 with an additional family 
history of cancer, such as prostate cancer, melanoma, and pancreatic cancer

❑ There are breast and/or ovarian cancers in multiple generations on the same side of the family, 
such as having both a grandmother and an aunt on the father’s side both diagnosed with these 
cancers

❑ A woman is diagnosed with a second breast cancer in the same or the other breast or has both 
breast and ovarian cancer

❑ A male relative is diagnosed with breast cancer

❑ There is a history of breast cancer, ovarian cancer, prostate cancer, and/or pancreatic cancer 
on the same side of the family

❑ Having Ashkenazi Jewish ancestry
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https://www.cancer.net/cancer-

types/hereditary-breast-and-ovarian-cancer

https://www.cancer.net/node/31322
https://www.cancer.net/node/31343
https://www.cancer.net/node/31382
https://www.cancer.net/node/31265
https://www.cancer.net/node/31388
https://www.cancer.net/cancer-types/breast-cancer-men


Copyrights apply

"3-2-1 rule" 
(3 affected members, 2 generations, 1 under age 50) 



www.ems-trials.org/riskevaluator/

Free Online Calculation Tool

http://www.ems-trials.org/riskevaluator/


www.ems-trials.org/riskevaluator/

Free Online Calculation Tool

http://www.ems-trials.org/riskevaluator/


www.ems-trials.org/riskevaluator/

Free Online Calculation Tool

http://www.ems-trials.org/riskevaluator/


Steps for Proper Genetic Counseling
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1) Identification of candidates for testing

2) Patient education

3) Benefits and harms of genetic testing

4) Interpretation of results after testing

5) Discussion of management options
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STEP 2: 
PATIENT 
EDUCATION

https://www.invitae.com/en/individuals/?wvideo=j0gnqn9fx2
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Important to be able to explain mechanisms: 
Tumor Suppressor Genes
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Steps for Proper Genetic Counseling
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1) Identification of candidates for testing

2) Patient education

3) Benefits and harms of genetic testing

4) Interpretation of results after testing

5) Discussion of management options



▪ PERSONALIZED MEDICINE
▪ Increased surveillance can identify cancer 

at its earliest, most treatable stage. 

▪ Risk-reducing surgery and/or 
chemoprevention can significantly 
decrease the chance of future cancers.

▪ FAMILY BENEFITS
▪ Relatives at high risk can undergo 

enhanced surveillance, while those 
without the family variant may be able to 
avoid unnecessary procedures (and 
unnecessary worry).

▪ TREATMENT OPTIONS
▪ Rapid genetic test results can inform quick 

surgical decisions without disrupting 
treatment timelines. 

▪ Genetic information may qualify patients for 
participation in clinical trials or research 
studies.

▪ INCONCLUSIVE RESULTS

▪ HIPAA
▪ Privacy protections

▪ GINA
▪ 2008 Genetic Information Nondiscrimination 

Act (GINA) protects against discrimination by 
health insurance plans based on an individual’s 
genetic information.

▪ ACA
▪ Prohibits health plans from turning people 

down or charging them more because they 
have a pre-existing condition.

▪ Family Planning & Family Stress
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Step 3: Risks & Benefits



Steps for Proper Genetic Counseling
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1) Identification of candidates for testing

2) Patient education

3) Benefits and harms of genetic testing

4) Interpretation of results after testing

5) Discussion of management options



1) Negative genetic test for a disease may not completely rule out 

that disease. 

▪ If known mutation in family, this can be more informative.

▪ If affected relatives were not tested, there is still familial risk.

2) Positive result may mean that patient is predisposed to developing 

a disease, though the actual degree of which may vary and is often less 
than 100% (penetrance). 

3) Variant of uncertain significance   
(VUS) is currently uncertain for impact on health, more research is 

needed and it should be resolved over time.
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Step 4: Interpretation of Results



Result Sample #1: 

40



Result Sample #2: 
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Result Sample #3: 
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Result Sample #3: 
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Researchers identify genomic variants associated 
with complex diseases by comparing the 
genomes of individuals with and without those 
diseases.

The enormous amount of genomic data now 
available enables researchers to calculate 
which variants tend to be found more frequently in 
groups of people with a given disease. There can 
be hundreds or even thousands of variants per 
disease.

A polygenic risk score can only explain 
the relative risk for a disease. 

The data used for generating a polygenic risk 
score comes from large scale genomic studies. 
These studies find genomic variants by 
comparing groups with a certain disease to a 
group without the disease.

Genetics is Rapidly Evolving:
Polygenic Risk Scores 
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https://www.genome.gov/Health/Genomics-and-

Medicine/Polygenic-risk-scores#three

https://www.genome.gov/Health/Genomics-and-Medicine/Polygenic-risk-scores#three


Steps for Proper Genetic Counseling
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1) Identification of candidates for testing

2) Patient education

3) Benefits and harms of genetic testing

4) Interpretation of results after testing

5) Discussion of management options



Interdisciplinary Teams for Positive Pts & 
High Risk Calculations
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https://www.nccn.org/

https://www.nccn.org/
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https://www.nccn.org/

https://www.nccn.org/
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https://www.nccn.org/

https://www.nccn.org/


▪ACMG
▪ The American College of Medical 

Genetics and the American Society 
of Clinical Oncology recommend 
testing for BRCA1/2 mutations only 
when an individual has personal 
or family cancer history 
suggestive of inherited cancer 
susceptibility, the test can be 
adequately interpreted, and the 
results will aid in management.

▪ASBrS
▪ The American Society of Breast 

Surgeons recommends that 
genetic testing be made available 
to all patients with a personal 
history of breast cancer.

▪ACOG
▪ The American College of 

Obstetricians and Gynecologists
recommends performing a 
hereditary cancer risk 
assessment and subsequent 
referral to a specialist in cancer 
genetics if necessary.

▪SGO
▪ The Society for Gynecologic 

Oncology recommends that 
individuals with a likelihood of 
inherited predisposition to cancer 
based on personal or family 
history should be offered genetic 
counseling.

page 50



Summary
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https://uspreventiveservicestaskforce.org/home/getfilebytoken/y3mQMyN2Y8mxKvPPXjM6kV

https://uspreventiveservicestaskforce.org/home/getfilebytoken/y3mQMyN2Y8mxKvPPXjM6kV


Thank You

53


