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Agenda

ÅReview Cancer Genetics Basics

ÅReview Hereditary Cancer Syndromes

ÅDiscuss the Obstetrician-Gynecologist and Family History-Based Risk 
Assessment

ÅDiscuss Who to Refer and How to Make a Referral 

ÅWhat Happens in Cancer Genetics Consultations and Counseling?

ÅWhat Happens in Genetic Test Selection and Result Interpretation?

ÅConsider Long-Term Clinical Management Issues
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Disclaimer: The following material is an example only and not meant to be prescriptive. ACOG accepts no liability for the content or for the
consequences of any actions taken on the basis of the information provided.



Learning Objectives

1. To provide an overview of relevant hereditary cancer syndromes

2. To encourage ob-gyns to obtain a thorough family history 

3. To educate ob-gyns about available risk assessment strategies for the 
detection of patients at risk for hereditary cancer syndromes as set forth in 
current guidelines

4. To inform ob-gyns about the spectrum of available genetic tests, the content 
of genetics consultations, and the meaning and implications of genetic test 
results

5. To guide ob-gyns about when to refer to a genetics professional, gynecologic 
oncologist, and/or other specialists as needed
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Role of the OB-GYN
ÅThe Ob-gyn is a crucial primary care provider

ÅOften the only provider for women

ÅOngoing contact and care for women

ÅCaptive audience

ÅOb-gyns may coordinate care  and have close collaborations 
with other specialists, including: Genetics Professionals, 
Gynecologic Oncologists, Breast Surgeons, and other 
specialists, as indicated

ÅOb-gyns often oversee the implementation of a personalized 
cancer-risk management plan

ÅProphylactic surgery decisions and sequelae

ÅAppropriate preventive and screening modalities

ÅOb-gyns may be involved in reproductive counseling and 
decisions related to findings

ÅOb-gyns may be involved in treatment decisions and protocols 
for patients diagnosed with cancer

Obstetrician-

Gynecologist

Gynecologic

Oncologist/

Breast Surgeon

Genetics

Professional

Patient

Have an essential role in 
identifying patients who 
warrant cancer risk assessment

Have an essential role in long-
term management of patients at 
increased risk for cancer
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Agenda

ÅReview Cancer Genetics Basics
ÅInheritance
ÅPenetrance and Expressivity
ÅNew Mutations and Recessive Disease
ÅGenetic Changes and Cancer

ÅReview Hereditary Cancer Syndromes

ÅDiscuss the Obstetrician-Gynecologist and Family History-Based Risk 
Assessment

ÅDiscuss Who to Refer and How to Make a Referral 
ÅWhat Happens in Cancer Genetics Consultations and Counseling?
ÅWhat Happens in Genetic Test Selection and Result Interpretation?

ÅConsider Long-Term Clinical Management Issues
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Inheritance

Å2 copies of each autosomal gene 
(one copy from each parent)

ÅAutosomal dominant: only needs 
one altered copy to have a 
predisposition to cancer

ÅAutosomal recessive: both copies 
of thegene need to be altered to 
have a predisposition to cancer

ÅX-linked: gene present on the X 
chromosome, may present 
differently in males vs. females

Cancer Genetics Basics

https://ghr.nlm.nih.gov/primer/inheritance/inheritancepatternsMost cancer syndromes are inherited 
in an autosomal dominant manner, 
but some are recessive
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Penetrance:

Incomplete Ą not all individuals will show the effect(s) 
of the mutation(s)

Complete Ą all individuals will show the effects of the 
mutation(s)

Cancer susceptibility genes vary in their penetrance 

Cancer Genetics Basics

https://www.cancer.gov/images/cdr/live/CDR779042.jpg

Expressivity: 

Variance in severity, type, and number of 
symptoms of the disease among affected 
patients

Cancer susceptibility genes often have quite 
variable expressivity with regard to symptom 
types and presentations

Note variety in ages of onset
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Some hereditary cancers are due to NEW 
MUTATIONS ƛƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƎŜǊƳƭƛƴŜΦ ¢ƘŜ 
predisposition to cancer was not inherited, the 
parents are not at increased risk, but the 
patient can pass the mutation on to offspring.

Cancer Genetics Basics

Some hereditary cancer genes can cause different 
and more severerecessive hereditary syndromes 
when a person inherits a mutation in the same
gene from both parents.

New p53 gene 
mutation, causing 

Li-FraumeniSyndrome

*

Inherited BOTH MSH6 
mutations, leading to 

Constitutional 
Mismatch Repair 

Deficiency: high risk of 
multiple childhood and 

adult cancers

*
Inherited the p53 

gene mutation

NO p53 mutation 
in this 

generation
MSH6 mutation, 
leading  to Lynch 

Syndrome

MSH6 mutation, 
leading  to Lynch 

Syndrome

MSH6 mutation, 
leading to Lynch 

Syndrome

MSH6 mutation, 
leading  to Lynch 

Syndrome

Inherited 
NEITHER 
MSH6 

mutation

* *

* * **
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Genetic Changes and Cancer

SPORADIC CANCER FORMATION

HEREDITARY CANCER FORMATION

ÅCancer begins with a genetic change in 
a cell, and is thus always relatedto 
genetics, BUT, not often inherited.

ÅMost changes are random events 
(sporadic) that occur in SOMATIC cells 
ǘƘǊƻǳƎƘƻǳǘ ǎƻƳŜƻƴŜΩǎ ƭƛŦŜǘƛƳŜΣ ōǳǘ 
SOME are in the germline and SOME 
are inherited.
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ÅPeople born with a tumor suppressor 
ƎŜƴŜ Ƴǳǘŀǘƛƻƴ ŀǊŜ ŀƭǊŜŀŘȅ άƻƴŜ ǎǘŜǇ 
ŎƭƻǎŜǊέ ǘƻ ŘŜǾŜƭƻǇƛƴƎ ŀ ǘǳƳƻǊΣ ōǳǘ Ƴŀȅ 
never develop a tumor.

ÅGenetic profiles of tumors are 
different than germline genetic 
testing because you do not know if 
the genetic changes in the tumor are 
acquired or inherited.



Summary: Cancer Genetics Basics

ÅMost cancer syndromes are inherited in an autosomal dominant manner, but 
some are recessive.

ÅOther complex inheritance patterns and risks also exist.

ÅCancer susceptibility syndromes vary in their penetrance and expressivity.

ÅPeople born with a tumor suppressor gene mutation are άƻƴŜ ǎǘŜǇ ŎƭƻǎŜǊέ ǘƻ 
developing a tumor, but may never develop a tumor.
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Agenda
ÅReview Cancer Genetics Basics

ÅReview Hereditary Cancer Syndromes
ÅBRCA1and BRCA2

ÅLynch Syndrome

ÅHereditary Diffuse Gastric Cancer

ÅLi-FraumeniSyndrome

ÅOther Cancer Risk Genes

ÅDiscuss the Obstetrician-Gynecologist and Family History-Based Risk 
Assessment

ÅDiscuss Who to Refer and How to Make a Referral 

ÅWhat Happens in Cancer Genetics Consultations and Counseling?

ÅWhat Happens in Genetic Test Selection and Result Interpretation?

ÅConsider Long-Term Clinical Management Issues
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Hereditary Cancer Syndromes

ÅMany germline mutations are known to confer an increased risk for various types of cancer. 

ÅEach gene is associated with a specific spectrum of organs at risk and degree of cancer risk.

ÅSome cancer syndromes can be caused by more than one gene and the person may have 
different risks depending on which gene is identified.
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Structure and Binding Partners of BRCA1

Source:Katy S. Orr and KienanI. Savage (2015). The BRCA1 and BRCA2Breast and Ovarian Cancer Susceptibility Genes τImplications for DNA Damage Response, DNA Repair and Cancer Therapy, Advances in DNA Repair, Prof. Clark Chen (Ed.), InTech, DOI: 
10.5772/59996. Available from: http://www.intechopen.com/books/advances-in-dna-repair/the-brca1-and-brca2-breast-and-ovarian-cancer-susceptibility-genes-implications-for-dna-damage-respo



Affected with cancer

9286

73 68 Ovary, 
dx 59, d. 62Pancreas,  

dx 50, d. 61

Breast,  dx 45
49

71

Genetic testing reveals 
a BRCA1mutation in 
the cousin67 65

93 8984

Lessons: Paternal history is of equal importance 
AND pick the best family member to test
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42

BRCA1
mutation

45



Å BRCA1mutations in about 1/300 people; BRCA2in 1/800 

Å Many (but not all) BRCA1breast cancers are triple negative (ER/PR/her2-neu-negative) ; other pathologies  in BRCA2

Å Increased frequency in Ashkenazi Jewish, Icelandic, Mexican Hispanic, and other ethnic groups

Å Recessive disease risk in BRCA2= FanconiAnemia

Hereditary Cancer Syndromes: BRCA1and BRCA2

CANCER TYPE
GENERAL 

POPULATION RISK
BRCA1

MUTATION RISK
BRCA2

MUTATION RISK

Breast 12% 46-72% 38-69%

Second breast 25% 40-47% 26-47%

Ovarian/fallopian tube/primaryperitoneal 1-2% 34-44% 12-20%

Male breast 0.1% Increased 7%

Prostate 16% Increased 20-30%

Pancreatic 0.9% 3-4% 2-5%

Melanoma 1.6% Unestablished Increased
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Sources:
Graeser et al. (2009) Contralateral breast cancer risk in BRCA1 and BRCA2 mutation carriers. J ClinOncol, 27(35), 5887-92; Chen & Parmigiani(2007) Meta-Analysis of BRCA1 and BRCA2 Penetrance. J ClinOncol, 25(11), 1329-33; Liede, 
Karlan& Narod(2004) Cancer risk for male carriers of germline mutations in BRCA1 and BRCA2. J ClinOncol, 22(4), 735-425; Consortium TB. (1999) Cancer risks in BRCA2 mutations carriers. J Natl Cancer Inst, 91 (5), 1310-6; 
Kuchenbaeckeret al (2017) Risks of Breast, Ovarian, and Contralateral Breast Cancer for BRCA1 and BRCA2 Mutation Carriers. JAMA 317(23):2402-2416; NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION: 
Genetic/Familial High-Risk Assessment: Breast and Ovarian v1.2018; 



KEY:

Endometrial Cancer

Colorectal Cancer

Endo. Ca Dx50

d. 53 yr

71 yr

4 colon adenomasCRC 
dx 48

66 yr

50 yr

Lobular(?) Breast dx 45

GI cancer?? d.45

LYNCH SYNDROME

Lessons: Check both sides+ note precancerous & 
relevant features, including pathology

Adenomatous polyps

Breast Cancer
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Hereditary Diffuse Gastric Cancer

ά!ōŘƻƳƛƴŀƭ .ƭŜŜŘƛƴƎ ƻǊ /ŀƴŎŜǊΚΚέ
Gastric? Colon? dx 40, d. 41

20 yr

68 yr 70 yr

2 colon adenomas



Hereditary Cancer Syndromes: Lynch Syndrome

Cancer Type

General 

Population 

Risk

Risk w/ MLH1 

or MSH2 

mutation

Risk w/MSH6 

mutation

Risk w/ 

PMS2 

mutation

Colon 4.5% 52-82% 10-22% 15-20%

Endometrial 2.7% 25-60% 16-26% 15%

Gastric <1% 6-13% <3% 6% 

combined 

risk for 

these 

cancers

Ovarian 1.6% 11-24% 1%

Urinary tract <1% 1-4% <1%

Small bowel, 

Brain/CNS, 

hepatobiliary tract 

<1% each 1-7% each not reported

Sebaceous 

neoplasms

<1% 1-9% not reported not 

reported

Pancreas <1% 1-6% not reported not 

reported
Table adapted from NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION: 
Genetic/Familial High-Risk Assessment: Colorectal v3.2017
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ÅAKA: Hereditary Non-Polyposis 
Colorectal Cancer (HNPCC)

ÅMutation in MLH1, MSH2, PMS2, MSH6, 
or EPCAMgene

ÅRecessive disease risk = CMMRD/ 
BMMRD (Constitutional/Biallelic
Mismatch Repair Deficiency)

ÅTumor screening is appropriate for all 
colorectal and endometrial cancers 
(microsatellite instability (MSI) and/or 
immunohistochemistry (IHC) testing)

ÅVarious criteria and risk models exist to 
identify individuals at risk 
ÅNew guidelines in NCCN, v3.2017

ÅBethesda Guidelines

ÅAmsterdam Criteria
http://www.nchpeg.org/documents/crc/11-
0456%20Fact%20sheets%20(Revised%20Bethesda%20guidelines).pdf

http://www.nchpeg.org/documents/crc/11-
0456%20Fact%20sheets%20(Amsterdam%20II%20criteria).pdf

http://www.nchpeg.org/documents/crc/11-0456 Fact sheets (Revised Bethesda guidelines).pdf
http://www.nchpeg.org/documents/crc/11-0456 Fact sheets (Amsterdam II criteria).pdf


ÅClinical diagnostic criteria from International Gastric Cancer Linkage Consortium: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2991043/

ÅCDH1gene mutations in 25-50% of those who meet HDGC criteria 

ÅHigh risk screening still needed for those who meet criteria but do not have an 
identifiable  mutation

ÅIncreased cancer risks:

Hereditary Cancer Syndromes: 
Hereditary Diffuse Gastric Cancer (HDGC)

*NOTE: Although there are case reports of colorectal and appendicealsignet ring cell carcinomas (SRCCs) in CDH1 mutation carriers, there is currently no evidence to suggest that 
ǘƘŜ Ǌƛǎƪ ƻŦ ŎƻƭƻǊŜŎǘŀƭ ŎŀƴŎŜǊ ƛƴ /5Iм Ƴǳǘŀǘƛƻƴ ŎŀǊǊƛŜǊǎ ƛǎ ǎƛƎƴƛŬŎŀƴǘƭȅ ŜƭŜǾŀǘŜŘ ŀƴŘ ǘƘŜǊŜ ŀǊŜ ƛƴǎǳŦŬŎƛŜƴǘ Řŀǘŀ ǘƻ inform recommendations on colorectal cancer screening. Some 
families with specific findings may warrant increased screening. See most recent IGCLC guidelines for further information.

Sources: van der Post RS, VogelaarIP, CarneiroF, et al. J Med Genet 2015;52:361ς374; NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION: Genetic/Familial High-Risk Assessment: Breast and Ovarian, v1.2018; NCCN GUIDELINES 
for Gastric Cancer, v5.2017

PAY ATTENTION TO 
PATHOLOGY. IT CAN 
GIVE YOU CLUES!!

Cancer Type Risk

DIFFUSE  Gastric Cancer 67% (men)-
83% (women)

LOBULAR Breast Cancer 39-52%

SIGNET RING Colorectal Cancer?* unclear
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2991043/


Breast, плΩǎ
ŘΦ плΩǎ

Brain tumor, 20
d. 25

Breast, 29

Soft tissue 
sarcoma, 9 Leukemia, 4

Affected with cancer

52

Li-FraumeniSyndrome

Lesson: Look for certain constellationsof tumors
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55

35 33

d. 68
Heart disease



ÅTP53 gene

ÅRare: 1/5,000 - 1/20,000

Å7-20% new mutation rate (there may be no family history)

ÅDiagnostic Criteria: Classic LFS Criteria and Chompretcriteria (see NCCN guidelines)

ÅAssociated with many different tumors, early age of onset, multiple primary cancers

ÅOverall 21-49% risk of cancer by age 30, and a lifetime risk of up to 68-100% (higher in women

Hereditary Cancer Syndromes: Li-FraumeniSyndrome

Sources: Gene Reviews: Li FraumeniSyndrome http:// www.ncbi.nlm.nih.gov/books/NBK1311/; NCCN GUIDELINES FOR DETECTION, 
PREVENTION, & RISK REDUCTION: Genetic/Familial High-Risk Assessment: Breast and Ovarian v1.2018; RuijsMW et al. TP53 germline 
mutation testing in 180 families suspected of Li-Fraumenisyndrome: mutation detection rate and relative frequency of cancers in 
different familial phenotypes. J Med Genet. 2010 Jun;47(6):421-8. 

Soft tissue sarcoma

Breast cancer (all women with breast cancer < age 31 should be 

offered testing for LFS)

Brain tumors

Adrenocortical carcinoma

ALSO: Choroid plexus tumor, leukemia, lung cancer, gastrointestinal 
cancers, genitourinary cancers, neuroblastoma/other childhood 
cancers, skin, thyroid

Tumor Type Relative Risk (95% CI)

Bone 107 (49-203)

Connective 
Tissue

61 (33-102)

Brain 35 (19-60)

Pancreas 7.3 (2-19)

Breast 6.4 (4.3-9.3)

Colon 2.8 (1-6)

Liver 1.8 (2.1-64)

Core 
tumors 
account 
for 70% 
of LFS 
cancers
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http://www.ncbi.nlm.nih.gov/books/NBK1311/


ÅIn addition to those described, there are many other known genes that cause increased cancer risks, and 
more genes are being discovered (see NCCN guidelines)

ÅOur understanding of the spectrum of cancer types and the magnitude of cancer risk for each gene 
continues to evolve and change as we learn more

ÅSome genes have unique features such as other non-cancerous clinical findings, recessive disease risk, and 
common genetic variants 

***REFER TO THE APPENDIX FOR COMPREHENSIVE SUMMARY TABLES THAT DESCRIBE THE 
CLINICAL FEATURES OF THESE GENES***

άhǘƘŜǊέ IŜǊŜŘƛǘŀǊȅ /ŀƴŎŜǊ tǊŜŘƛǎǇƻǎƛǘƛƻƴ DŜƴŜǎ
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Breast Cancer Risk
Å BRCA1 andBRCA2
Å TP53
Å CDH1
Å PTEN
Å ATM
Å CHEK2
Å PALB2
Å STK11
Å NBN
Å NF1
Å aŀƴȅ ƳƻǊŜ Χ

GynCancer Risk
Å BRCA1and BRCA2
Å Lynch Syndrome
Å PTEN
Å PALB2
Å STK11
Å FH
Å BRIP1
Å RAD51C/RAD51D
Å RB1
Å SMARCA4
Å DICER1
Å aŀƴȅ ƳƻǊŜ Χ

Other Common Risk Genes 
You May Encounter
Å APC
Å MUTYH
Å aŀƴȅ ƳƻǊŜ Χ



70
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75

45 39

d. 68
Heart disease

άhǘƘŜǊέ IŜǊŜŘƛǘŀǊȅ /ŀƴŎŜǊ tǊŜŘƛǎǇƻǎƛǘƛƻƴ DŜƴŜǎ 
and Clinical Clues

ÅHLRCC: Hereditary leiomyomatosisand renal 
cell cancer (HLRCC)

ÅBenign tumors containing smooth muscle 
tissue (leiomyomas) in the skin and, in 
females, also in the uterus(fibroids). 

ÅWomen with HLRCC tend to have numerous 
large fibroids that appear earlier than in the 
general population. Make sure pathology 
from myomectomy goes to a cancer center 
for analysis

ÅIncreased risk for renal cell (kidney) cancer. 

ÅCaused by FH gene: fumarate hydratase

ÅReproductive risk for autosomal recessive 
FH deficiency

d. 55
Cancer, type??

Dx50
Kidney Cancer

Hysterectomy at 22
Uterine Fibroids
Benign skin bumps

Hysterectomy at 28
Uterine Fibroids

Sources: Hereditary leiomyomatosisand renal cell cancer syndrome: An update 
and review. J Am AcadDermatol. 2017 Jul;77(1):149-158. Epub2017 Mar 14; Alam
et al. Clinical features of multiple cutaneous and uterine leiomyomatosis: an 
underdiagnosed tumor syndrome. Arch Dermatol, 141 (2005), pp. 199-206; Schultz, 
KA et al PTEN, DICER1, FH, and Their Associated Tumor Susceptibility Syndromes: 
Clinical Features, Genetics, and Surveillance Recommendations in Childhood. 
Clinical Cancer Research June 2017 Volume 23, Issue 12

https://ghr.nlm.nih.gov/art/large/female-reproductive-system-2.jpeg?ow
https://www.ncbi.nlm.nih.gov/pubmed/28314682
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75

55

d. 68
Stroke

άhǘƘŜǊέ IŜǊŜŘƛǘŀǊȅ /ŀƴŎŜǊ tǊŜŘƛǎǇƻǎƛǘƛƻƴ DŜƴŜǎ 
and Clinical Clues

d. 65
Cancer, type??

{ƛƳƛƭŀǊ 9ȄŀƳǇƭŜǎ ƻŦ ά/ƭƛƴƛŎŀƭ /ƭǳŜǎέ (see cancer risks for 
these genes in appendix):

ÅPTEN gene: Skin findings , macrocephaly, autism, 
intellectual disability, thyroid lesions, vascular 
anomalies and other features + breast & gyncancers

ÅRB1 gene: History of Retinoblastoma and now is having 
pelvic pain and bleeding - think about risk for RB1-
related uterine leiomyosarcoma

ÅPathology shows small cell carcinoma of the 
ovary, hypercalcemic type (SCCOHT)

ÅSCCOHT accounts for ~1% of ovarian cancers 
with median age of onset at 24 years

ÅEstimated ~43% of SCCOHT due to germline 
mutations, mostly in the SMARCA4 gene 

ŘΦ άhǾŀǊƛŀƴ /ŀέ
25

25

d. 73
Cancer, type??

d. 28
childbirth

Cancer Surveillance in GorlinSyndrome and RhabdoidTumor Predisposition Syndrome William D. Foulkes1, JunneKamihara2, D. Gareth R. Evans3, 
Laurence Brugieres4, Franck Bourdeaut5, Jan J. Molenaar6, Michael F.Walsh7, Garrett M. Brodeur8, and Lisa Diller CCR Pediatric Oncology Series
2017;23:e62-e67. ClinCancer Res

SMARCA4 +
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50
38

άhǘƘŜǊέ IŜǊŜŘƛǘŀǊȅ /ŀƴŎŜǊ tǊŜŘƛǎǇƻǎƛǘƛƻƴ DŜƴŜǎ 
and Specific Variants

ÅCHEK2 

Å I157T(2.6% in the Finnish pop) modestbreast & colon 
cancer risk

Å1100delC (0.7% in N. European pop) truncating 
mutation, increased breast & colon risk

ÅS428F, possible risk for breast & colon, conflicting risk 
reports, even among labs!!

Similar Examples of Common Variants

ÅAPC I1307K: 6-10% frequency in Ashkenazi Jewish 
population, confers 2X colon risk in AJ population, but 
unclear risk in other groups

ÅMUTYH

Å2 common N. European mutations

ÅHomozygous (2 mutations): increased colon risk vs 1 
mutation (unclear risk)

Breast Ca dx 48
d. 52

FINNISH
ANCESTRY

ENGLISH
ANCESTRY

Sources: NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION: Genetic/Familial High-Risk Assessment: Breast and 
Ovarian v1.2018; NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION: Genetic/Familial High-Risk Assessment: 
Colorectal v3.2017; CHEK2 I157T: PMIDs: 22799331, 22901170, 23713947, 15492928, 15087378, and 25798211; CHEK2 S428F: PMIDs: 
15649950 and 22419737; CHEK2 1100delC: PMIDs: 18172190, 25431674, and 27296296; MUTYH mutations: PMIDs: 11818965 and 
17489848; APCI1307K: PMIDs 23576677, 9288102, and 23896379; MUTYH variants: PMIDs 11818965 and 17489848

CHEK2 I157T

d.78



Hereditary Cancer Predisposition Genes

For more information about these, and other cancer risk genes:

ÅAsk your genetics professional

ÅNCCN Genetic/Familial High-Risk Assessment: Breast and Ovarian 
v1.2018 

ÅNCCN Genetic/Familial High-Risk Assessment: Colorectal v3.2017

ÅGene reviews

ÅCurrent literature
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Summary: Hereditary Cancer Syndromes

ÅMany germline mutations are known to confer an increased risk for cancer. 

ÅEach gene is associated with a specific spectrum of organs at risk and degree of 
cancer risk.

ÅMore and more genes and syndromes are being discovered.

ÅA variety of resources exist to learn more about the common and more rare 
cancer syndromes.
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Agenda

ÅReview Cancer Genetics Basics

ÅReview Hereditary Cancer Syndromes

ÅDiscuss the Obstetrician-Gynecologist and Family History-Based Risk 
Assessment
ÅRecommendations from the Guidelines
ÅLiability Issues
ÅFamily History Collection and Features

ÅDiscuss Who to Refer and How to Make a Referral 
ÅWhat Happens in Cancer Genetics Consultations and Counseling?
ÅWhat Happens in Genetic Test Selection and Result Interpretation?

ÅConsider Long-Term Clinical Management Issues
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ά! ƘŜǊŜŘƛǘŀǊȅ ŎŀƴŎŜǊ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ǘƘŜ ƪŜȅ ǘƻ ƛŘŜƴǘƛŦȅƛƴƎ 
patients and families who may be at increased risk of developing 
certain types of cancer.  This assessment should be performed by 

the obstetrician-ƎȅƴŜŎƻƭƻƎƛǎǘǎΧŀƴŘ ǎƘƻǳƭŘ ōŜ ǳǇŘŀǘŜŘ ǊŜƎǳƭŀǊƭȅΦέ 
(ACOG, 2015)

USPSTF:   BRCA-related Cancer: Risk Assessment, Genetic Counseling & Genetic 

Testing(2013)

SGO:         Risk assessment for inherited gynecologic cancer predispositions(2007) 

Genetic Testing for Ovarian Cancer(clinical practice statement, 2014)

ASBS:       BRCA Genetic Testing for Patients With and Without Breast Cancer(2012)

NCCN:      Genetic/Familial High Risk: Colorectal(v3.2017)

Genetic/Familial High Risk Assessment, Breast/Ovarian (v1.2018)

EGAPP:    Genetic Testing Strategies(2009)

GuidelinesAgree: Ob/GynsShould Gather a Family History

ACOG:  Ethical Issues in Genetic Testing(CO #410, 2008) 

Family History as a Risk Assessment Tool(CO #478, 2011)

Hereditary Cancer Syndromes and Risk Assessment(CO #634, 2015)

Hereditary Breast & Ovarian Cancer Syndrome (PB #182, 2017)

Counseling about Genetic Testing & Communication of Genetic Test Results(CO #693, 2017)

Cascade Testing: Testing Women for Known Hereditary Genetic Mutations Associated with     

Cancer (CO #727, 2018)

ACMG/NSGC:Referral Indications for Cancer Predisposition Assessment(2014)

ASCO:   Genetic and Genomic Testing for Cancer Susceptibility(policy, 2015)

Hereditary Colorectal Cancer Syndromes(clinical practice guideline, 2014) Please consult individual organizations 
for any updates to these guidelines after 
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https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/brca-related-cancer-risk-assessment-genetic-counseling-and-genetic-testing
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https://www.sgo.org/wp-content/uploads/2012/09/Statement-on-Risk-Assessments-for-Inherited-Gyn-Ca-Predispositions.pdf
https://www.sgo.org/clinical-practice/guidelines/genetic-testing-for-ovarian-cancer/
https://www.breastsurgeons.org/new_layout/about/statements/PDF_Statements/BRCA_Testing.pdf
https://www.nccn.org/about/news/ebulletin/ebulletindetail.aspx?ebulletinid=294
https://www.nccn.org/store/login/login.aspx?ReturnURL=https://www.nccn.org/professionals/physician_gls/pdf/genetics_screening.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19125126
http://www.acog.org/Resources-And-Publications/Committee-Opinions/Committee-on-Ethics/Ethical-Issues-in-Genetic-Testing
http://www.acog.org/Resources-And-Publications/Committee-Opinions/Committee-on-Genetics/Family-History-as-a-Risk-Assessment-Tool
http://www.acog.org/Resources-And-Publications/Committee-Opinions/Committee-on-Genetics/Hereditary-Cancer-Syndromes-and-Risk-Assessment
https://www.acog.org/Clinical-Guidance-and-Publications/Practice-Bulletins/Committee-on-Practice-Bulletins-Gynecology/Hereditary-Breast-and-Ovarian-Cancer-Syndrome
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Genetics/Counseling-About-Genetic-Testing-and-Communication-of-Genetic-Test-Results
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Gynecologic-Practice/Cascade-Testing-Testing-Women-for-Known-Hereditary-Genetic-Mutations-Associated-With-Cancer
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Gynecologic-Practice/Cascade-Testing-Testing-Women-for-Known-Hereditary-Genetic-Mutations-Associated-With-Cancer
https://www.acmg.net/docs/ACMG_Practice_Guideline_Referral_Indications_for_cancer_predisposition.pdf
http://jco.ascopubs.org/content/early/2015/08/31/JCO.2015.63.0996.full
https://www.ncbi.nlm.nih.gov/pubmed/25452455


Liability Exposure: Failure to RecognizeHereditary Risk

Å All women should have a family history 
evaluation and the threat of liability should 
be a serious consideration.

Å ~170 judgments involving allegations of 
malpractice related to cancer genetics

Å Failure to diagnose cancer in a timely manner 
is the second-most expensive type of claim

FAILURE TO: 

Å Recognize family history and personal risk 
factors for hereditary cancer

Å Recommend genetics consultation and 
possible testing

Å Implement appropriate medical management

Source: Gary E. Marchant, PhD, JD and Rachel A. Lindor, JD. Genetics in Medicine,  Volume 15; Number 12, 
December 2013.

JUDGMENTS AGAINST OB-GYNs
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Award Basis of Case What Happened

$5 million Failure to inform 
patient she was at 
increased risk for 
ovarian cancer 
because of family 
historyand failure to 
remove ovaries during 
hysterectomy

Å Patient had a strong family 
history of breast cancer; had 
bilateral prophylactic 
mastectomies due to fear of 
genetic predisposition for breast
cancer

Å Patient later had a 
hysterectomy, but the doctor 
left her ovaries.

Å One year after surgery, was 
diagnosed with late-stage 
ovarian cancer

$700K Failure todiagnose 
breast cancer

5ƻŎǘƻǊ ŘƛŘ ƴƻǘ ǘŀƪŜ ǇŀǘƛŜƴǘΩǎ ŀƎŜ 
and family history of breast cancer 
into consideration



Cancer Family History as a Screening Tool

Guidelines support the need for a detailed and updatedfamily history as part of the 
ǇŀǘƛŜƴǘΩǎ ob-gyn medical record. (see ACOG Committee Opinion #478, #634)

ÅFamily history is an essential part of overall health history, and should include:
Å 3 generation family history noting diagnoses and age of onset
Å Male relatives with cancer 
Å Paternal family history (equally as important)
Å Genetic testing that has been performed
Å Distinguish primary vs. metastatic cancer
Å Ethnicity of all 4 grandparents
Å Notation of precursor lesions
Å Notation of relevant prophylactic surgeries

ÅOb-gyns should have a low threshold for recommending consultation with genetics professionals 
for unusual histories or outcomes

ÅUpdate the history with any new cases of cancer or other hereditary disorders at each visit
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Examples of Notable Family History Features
** This is NOT an exhaustive list of features that warrant referral

Feature Example

Unusually early age of cancer onset Breast, colon, or uterine cancer < age 50

Multiple primary cancers in a single individual Colorectal and uterine cancer in one person

Bilateral cancer in paired organs or multifocal disease Bilateral breast cancer,multifocal renal cancer

Clustering of the same type of cancer or related cancers in 
close relatives 

Mother with breast cancer with a daughter with ovarian cancer

Cancers occurring in multiple generations of a family Grandmother, father and daughter with colon cancer

Rare tumors Retinoblastoma, adrenocortical carcinoma, ovarian granulosa 
cell tumor, ocular melanoma, duodenal cancer

Unusual presentation of cancer Male breastcancer

Uncommon tumor histology Lobular breast cancer, diffuse gastric cancer

Rare cancers associated with birth defects Wilms tumor and genitourinary abnormalities

Non-cancerous skin growths or skeletal abnormalities Keratoacanthoma, trichilemmoma

Geographic or ethnic populations known to havea higher 
prevalence of deleterious mutations

Ashkenazi Jewish heritage and BRCA1/BRCA2mutations
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Summary: Ob-Gyns and Family History

ÅOb-gyns should collect, and regularly update, a detailed family history.

ÅThere is liability exposure related to the failure to ask about, and recognize, 
hereditary risk.

ÅOb-gyns should have an understanding of the key information to collect and 
the notable family history findings.
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Agenda

ÅReview Cancer Genetics Basics

ÅReview Hereditary Cancer Syndromes

ÅDiscuss the Obstetrician-Gynecologist and Family History-Based Risk 
Assessment

ÅDiscuss Who to Refer and How to Make a Referral 
ÅTools and Referral Criteria
ÅFinding a Genetics Provider
ÅOther Providers and Cancer Genetic Testing

ÅWhat Happens in Cancer Genetics Consultations and Counseling?
ÅWhat Happens in Genetic Test Selection and Result Interpretation?

ÅConsider Long-Term Clinical Management Issues
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ÅThere are many checklists available to determine who warrants referral; some are more 
comprehensive than others
ÅSome may focus only on breast cancer, some may have BRCA1 and BRCA2and Lynch 

criteria only, and some may include many genes/syndromes

ÅSome practices develop their own checklists. Ask your genetics professionals for assistance 
with an office-based tool

ÅSome are completed by patients, some by providers

ÅMany guidelines have been published about which patients should be referred

Office-Based Assessment Tools

Created by ACOG District II in 2017 / Updated February 2018



Published Assessment Tools: Referral Criteria

ÅFor a detailed list of indication for referral by diverse tumor types, see: ACMG/NSGC Practice 
Guideline, 2014: Referral Indications for Cancer Predisposition Assessment

https:// www.acmg.net/docs/ACMG_Practice_Guideline_Referral_Indications_for_cancer_predisposition.pdf

ÅNCCN Genetic/Familial High Risk Assessment: Breast and Ovarian v1.2018 includes: BRCA1and 
BRCA2, Cowden Syndrome, Li-FraumeniSyndrome, HDGC, other genes

https:// www.nccn.org/professionals/physician_gls/f_guidelines.asp#detection

ÅNCCN Guidelines Genetic/Familial High Risk Assessment: Colorectal Cancer v3.2017 includes: 
Lynch syndrome, Polyposis syndromes (APC, MUTYH, Juvenile Polyposis, Serrated Polyposis), 
PeutzJegherssyndrome, other genes

https:// www.nccn.org/professionals/physician_gls/f_guidelines.asp#detection

ÅAs previously outlined, some syndromes have established clinical diagnostic criteria: Lynch 
Syndrome, HDGC, Li-FraumeniSyndrome, Cowden Syndrome- see Gene Reviews

https://www.ncbi.nlm.nih.gov/books/NBK1116/
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https://www.acmg.net/docs/ACMG_Practice_Guideline_Referral_Indications_for_cancer_predisposition.pdf
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ÅWhen previous genetic testing was negative or uninformative: new testing options may be 
available (~20% ƻŦ ŘŜǘŜŎǘŀōƭŜ Ƴǳǘŀǘƛƻƴǎ ŀǊŜ ƛƴ άƴŜǿέ ƎŜƴŜǎύ

ÅFor patients with negative family histories: this does NOT rule out the possibility of a hereditary 
syndrome

ÅCould be due to reduced penetrance, early death, prophylactic surgery, small family size, 
adoption, non-paternity, new mutations in the patient, few female relatives, lack of family 
communication, random chance

ÅMedical and insurance guidelines make exceptions for some of these circumstances if 
ǇŀǘƛŜƴǘǎ ŀǊŜ ǎǳǎǇƛŎƛƻǳǎ ōǳǘ ŘƻƴΩǘ ƳŜŜǘ ŘŜŦƛƴŜŘ ŎǊƛǘŜǊƛŀ

ÅFor patients who were previously assessed low risk: assessments can change over time with new 
diagnoses, updated family information, examination of medical records 

ÅPeople often misreport type of cancer, age of diagnosis

ÅKeep updating; ask patient to do some family research

Special Assessment/Referral Issues

Source: The Genetic Basis of Ovarian Cancer: Identifying Hereditary Ovarian Cancer Using a 25-Gene Panel. Presented at SGO 2015.
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Guidelines Support Referral

Guidelines support the referral of patients who are assessed to be at increased risk 
for a hereditary cancer syndrome to a provider with expertise in cancer genetics:

ÅACOG Committee Opinion #634, 2015: άLŦ ŀ ΧǊƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǎǳƎƎŜǎǘǎ ŀƴ 
increased risk of a hereditary cancer syndrome, referral to a specialist in cancer 
genetics or a health care provider with expertise in genetics is recommended for 
expanded gathering of family history information, risk assessment, education and 
ŎƻǳƴǎŜƭƛƴƎΣ ǿƘƛŎƘ Ƴŀȅ ƭŜŀŘ ǘƻ ƎŜƴŜǘƛŎ ǘŜǎǘƛƴƎΦέ 

ÅNCCN Guidelines v1.2018:  άΧƳǳƭǘƛƎŜƴŜ ǘŜǎǘƛƴƎ ƛǎ ƛŘŜŀƭƭȅ ƻŦŦŜǊŜŘ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ 
professional genetic expertise for pre- and post-ǘŜǎǘ ŎƻǳƴǎŜƭƛƴƎΦέ
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Locate a Genetics Professional

ÅFind a clinical geneticist or genetic counselor in your area:

ÅNYS Cancer Genetics Providers: 
http://www.health.ny.gov/diseases/cancer/genetics/genetic_counselors.htm

ÅAmerican College of Medical Genetics: https://www.acmg.net/

ÅNational Society of Genetic Counselors: http:// www.nsgc.org/page/find-a-gc-search

ÅNYS provides grant awards to genetic centers across the state. Health insurance is billed if the patient has 
it, but all services are available whether or not the patient is able to pay for them. 

(518) 474-7148 or https://www.health.ny.gov/publications/0548/genetic_services_program.htm

ÅOther options when there is no local genetics professional:

ÅA growing number of genetics providers are beginning to offer telegeneticsoptions

ÅSome clinical testing laboratories offer telegeneticcounseling services for their tests

ÅNYMAC, a genetics network that covers NYS, can help locate telegeneticsproviders: 
http:// www.wadsworth.org/programs/newborn/nymac

ÅNSGC and ACMG listings can also identify telegeneticsservice options
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Other Providers Who Offer Genetic Testing
ÅMust have training, experience, and expertise in cancer genetics

ÅMust be able to provide all of the elements of genetic counseling, including cancer risk assessment, 
genetics education, review of testing options and limitations, psychosocial counseling, and comprehensive 
interpretation of test results

ÅMust stay up to date with genetics and testing and feel comfortable in choosing the appropriate test, 
obtaining informed consent, verifying insurance reimbursement, understand regulatory issues (including 
GINA*, NYS consent and laboratory approval) and have the capability to refer to a genetics professional for 
complex cases and results

ÅProviders may include:

ÅVarious physicians, including obstetrician-gynecologists and gynecologic, medical or surgical 
oncologists, breast surgeons

ÅOther health professionals with training and experience in cancer genetics: Advanced Practice Nurse in 
Genetics (APNG), Oncology Nurse

ÅSome insurance companies require a provider with certain credentials to see the patient before 
testing will be authorized
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DocumentedLiability Exposure When 
Non-Genetics Professionals Offer Genetic Testing
Å Failure to obtain a comprehensivefamily history

Å Failure to select the appropriate testing

Å Failure to refer to a genetic counselor or geneticist

Å Misinterpretation of test results (false reassurance when negative; misunderstanding of variants of 
uncertain significance)

Å Inappropriate medical management (e.g., unnecessary prophylactic surgery)
Å Recent lawsuit against an ob-gyn accused of erroneouslytelling a patient her genetic test results indicated an MLH1Lynch 

Syndrome mutation, and recommending a prophylactic hysterectomy and prophylactic mastectomy. The patient underwent 
BOTH surgeries and then discovered her genetic test result was negative.  
(http:// media.oregonlive.com/pacific-northwest-news/other/mastectomy.suit.pdf)

Å Failure to identify at-risk family members based on test results (cascade testing)

Å Failure to obtain appropriate consent (e.g., for large panels with much uncertainty)

Å Obligation to follow up with patients on variant status changes from the laboratory

Å Failure to comply with regulations and laws (e.g., NYS consent and lab approval regulations)

Sources: Lindor RA, Marchant GE. Malpractice Claims in Genetics, ASCO 2012; DC Bonadies, KL Brierley, RE Barnett, etal: Adverse events in cancer genetic testing: The third case series 
Cancer J 20:246ς253,2014
KL Brierley, E Blouch, W Cogswell, etal: Adverse events in cancer genetic testing: Medical, ethical, legal, and financial implications Cancer J 18:303ς309,2012; Brierley KLet al, Errors in 
delivery of cancer genetics services: implications for practice. Conn Med. Aug;74(7):413-23 2010
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Summary: Making a Referral

ÅOffice-based tools are available to identify patients who warrant a referral.

ÅVarious published referral criteria exist.

ÅPatients with previous testing, negative family histories, and those previously 
assessed to be at low risk may still warrant referral.

ÅGuidelines recommend referral to a specialist in cancer genetics or a health 
care provider with expertise in genetics. 

ÅLiability exposure should be considered by any provider who offers genetic 
testing.
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Agenda

ÅReview Cancer Genetics Basics

ÅReview Hereditary Cancer Syndromes

ÅDiscuss the Obstetrician-Gynecologist and Family History-Based Risk 
Assessment

ÅDiscuss Who to Refer and How to Make a Referral 
ÅWhat Happens in Cancer Genetics Consultations and Counseling?
ÅContent and Process
ÅOutcomes
ÅInformed Consent

ÅWhat Happens in Genetic Test Selection and Result Interpretation?

ÅConsider Long-Term Clinical Management Issues
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Pre-Test Cancer Genetic Consultation and Counseling

ÅGenetic counseling helps people understand and adapt to the medical, psychological, and familial 
implications of genetic contributions to disease

ÅEntails much more than just consent for a test, and does not always lead to genetic testing

ÅFor some patients, there is no medically appropriate genetic testing

ÅSome eligiblepatients choosenot to pursue genetic testing for personal/family/financial reasons

ÅWith a full clinical and family history, the provider gives a comprehensive assessment of:

ÅThe likelihood that a family has a mutationAND 

Å¢ƘŜ ǇŀǘƛŜƴǘΩǎ Ǌƛǎƪ ŦƻǊ ŀ ǾŀǊƛŜǘȅ ƻŦ cancersbased on their personal and family risk factors

ÅThe provider facilitates informed decisions about testing by ŜȄǇƭƻǊƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƴŜŜŘǎ ŀƴŘ 
motivations and making patients aware of the possible outcomes of testing, their likelihood, meaning, 
and possible impact on clinical management beforemaking a decision to undergo testing.

Created by ACOG District II in 2017 / Updated February 2018

Source: Task Force. RestaR. et al. J Genet Couns. 2006 Apr;15(2):77-83. A new definition of Genetic Counseling: National Society of Genetic Counselors' 
Task Force report.



Pre-Test Cancer Genetic Consultation and Counseling

Sources:Lerman C, er al. J Natl Cancer Inst. 1997; 89: 148-175.; MassodE. Nature. 1996; 379: 389-392.; EsplenMJ et al. Am J Med Genet. 2001; 103: 9-15.; LermanC, CroyalR. 
Oncology. 1996; 10: 191-99.; LermanC, er al. J Natl Cancer Inst. 1995; 87: 286-92.; MassodE. Nature. 1996; 379: 389-392.

ASSESS

Å Personal & family medical history (including support to engage family members 
to get family history information or records)

Å ¢ƘŜ ǇŀǘƛŜƴǘΩǎ Ǌƛǎƪ ǇŜǊŎŜǇǘƛƻƴ
Å Psychosocial issues: anxiety, coercion, family  illness experience,and 

communication

EDUCATE
Å Basic genetics & inheritance
Å Cancer genetics and risk

DISCUSS

Å Risks, benefits, & limitations of testing
Å Test procedure
Å Alternatives to testing
Å Management options
Å Concerns about discrimination and privacy

ANTICIPATORY GUIDANCE Å ²ŀƭƪ ǇŀǘƛŜƴǘǎ ǘƘǊƻǳƎƘ άǿƘŀǘ ƛŦέ ǎŎŜƴŀǊƛƻǎ

CONSIDERATION OF MOTIVATION 
FOR TESTING

Å Why does the patient want to be tested? 
Å What does she hope to accomplish?

FACILITATE INFORMED DECISION MAKING 
AND CONSENT 

Å With regard to testing
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Informed Consent Requirements

NYS law: Section 79-1 of the New York State Civil Rights Law requires a SIGNED, WRITTEN, 
informed consent prior to any genetic testing. This includes (among other things):

ÅA description of the test being performed, the condition in question, the meaning of test 
results, and the reason for testing

ÅInformation about who will receive a copy of the test results 

ÅStatement that the patient may wish to obtain genetic counseling prior to testing

ÅNotification that the sample will be destroyed within 60 days unless otherwise indicated

ÅNotification that results may be released to a health insurance company for the purpose 
of processing a claim

Consent is a process, not a piece of paper.

Source: https://www.genome.gov/27552194/
http://codes.findlaw.com/ny/civil-rights-law/cvr-sect-79-l.html
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Cancer Genetic Consultations and Counseling  
Should Determine:

²IhΧ Is the best person in the family to test (ideally,test a person who has had cancer)?

²I!¢Χ Is the appropriate test to do? (IF ANY)

²I9bΧ Should testing be done? (STATtests, DNA banking)

²I9w9Χ
Should testingbe done? (lab selection is guided by numerousfactors, incapproval by 
b¸{ΩǎClinical Lab Evaluation Program: https://www.wadsworth.org/regulatory/clep)

²I¸Χ

What is the medical reason for testing?
²Ƙŀǘ ƛǎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƳƻǘƛǾŀǘƛƻƴ ŦƻǊ ǘŜǎǘƛƴƎΚ 
How will the results benefit them? 
What will they do if they test positive? 
Who else in the family will this impact?

Ih²Χ Will the test and results communication be coordinated logistically andfinancially? 
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Summary: Consultation and Counseling

Formal Genetics Consultation and Counseling:

ÅMay not lead to genetic testing.

ÅWill outline the who, what, when, where, why, and how of genetic testing.

ÅWill facilitate the processof the patient making appropriately informed 
decisions, consistent with their goals and values.
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Agenda

ÅReview Cancer Genetics Basics

ÅReview Hereditary Cancer Syndromes

ÅDiscuss the Obstetrician-Gynecologist and Family History-Based Risk Assessment

ÅDiscuss Who to Refer and How to Make a Referral 
ÅWhat Happens in Cancer Genetics Consultations and Counseling?
ÅWhat Happens in Genetic Test Selection and Result Interpretation?
ÅOverview of Genetic Tests
ÅGenetic Variants
ÅInterpreting Results, Next Steps, and Management
ÅPositive
ÅVariant
ÅNegative
ÅComplex Results

ÅConsider Long-Term Clinical Management Issues
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Genetic Testing

ÅHereditary cancer genetic testing is a diagnostic tool. It is not a screeningtest. 

ÅNew technology allows testing of many genes at once for a relatively low cost 
(multi-gene panels) - new opportunities ANDnew complexities.

ÅThere are MANYƭŀōǎΥ ŜŀŎƘ ǿƛǘƘ ǘƘŜƛǊ ƻǿƴ άƳŜƴǳέ ƻŦ ǘŜǎǘǎΣ ǇǊƛŎŜǎΣ logistics for 
ordering and billing, and policies (incNYS test approval).

ÅTest selection is guided by various medical, legal, financial, and logistical factors.

ÅTest result interpretation is complex and patient-specific.

ÅFamilies who had previous single gene/syndrome genetic testing are often 
ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ άǳǇŘŀǘŜŘέ ǘŜǎǘƛƴƎ ǿƛǘƘ ŀ Ƴǳƭǘƛ-gene panel.
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Genetic Testing Options
ÅSingle-site mutation test (for a known family mutation)
ÅThere are circumstances when, even in the setting of a known family 

mutation, more comprehensive tests are indicated.

ÅEthnicity-specific mutation panel 

(e.g., Ashkenazi Jewish BRCA1/BRCA2 panel)

ÅSingle gene or syndrome test (e.g., CDH1 only)

ÅSmall panels, mid-size panels, big panels
ÅSome focused on certain types of cancer, some pan-cancer panels
ÅSome limited to genes with management guidelines and some 

include genes with unestablished cancer risks and lacking 
management guidelines: must choose carefully

ÅRarely: whole exome, whole genome

ÅWide variation in comprehensiveness and cost of different tests

ÅInsurance authorization is often necessary
Professional organizations such as the NCCN and SGO have begun to recommend that 
multi-gene panels only be ordered in consultation with a genetics professional due to 

their intrinsic complexity.

Whole Exome/Genome

Multi -Gene Panels

Single Gene/Syndrome

Ethnic Panel

Single 
Site
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Åά±ŀǊƛŀƴǘ ƻŦ ǳƴŎŜǊǘŀƛƴ ǎƛƎƴƛŦƛŎŀƴŎŜέ ό±¦{ύ ƛǎ a genetic change that has not been definitively classified as 
to whether it can cause a cancer predisposition

ÅVERY common: ~2-10% on single gene tests; ~40% chance of a VUS on mid-size panels, ~10% chance of 
>1 VUS on panels, the bigger the panel, the more likely  there will be a VUS

ÅEach lab performs their own interpretation of pathogenicity of variants; labs may disagree

ÅResources exist to help clarify variant status: ClinVardatabase (https://www.ncbi.nlm.nih.gov/clinvar/), 
predictive models, literature, colleagues 

ÅSometimes family studies are offered through the lab to try to clarify meaning

ÅRegistries for patients with variants of uncertain significance:

ÅPROMPT Study: http://promptstudy.info/

ÅGenomeConnect: https://www.genomeconnect.org/

ÅOver time, many variants are re-classified

ÅThe lab sends an updated report to the ordering provider

ÅThe ordering provider will be responsible for re-contacting patients

DŜƴŜǘƛŎ ά±ŀǊƛŀƴǘǎέ
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Genetic Variant Classification
Class Description

Probability of 
pathogenicity

Clinical testing
Surveillance 

recommendations
Research testing for

family members

5
Definitely 

pathogenic
> 0.99

Testat risk relatives for 
variant

Full high risk 
surveillance guidelines

Not indicated

4
Likely 

pathogenic
0.95-0.99

Testat risk relatives for 
variant

Full high risk 
surveillance guidelines

May be helpful to
further classify variant

3 Uncertain 0.05- 0.949
Do not use for predictive 

testing in relatives
Based onfamily history 
(and other risk factors)

May be helpful to
further classify variant

2 Likely benign 0.001-0.049
Do not use for predictive 

testing in relatives
¢ǊŜŀǘ ŀǎ άƴƻ Ƴǳǘŀǘƛƻƴ 

ŘŜǘŜŎǘŜŘέ

May be helpful to
further classify variant

1 Benign <0.001
Do not use for predictive 

testing in relatives

¢ǊŜŀǘ ŀǎ άƴƻ Ƴǳǘŀǘƛƻƴ 
ŘŜǘŜŎǘŜŘέ

Not indicated

Source: Adapted from: IARC Unclassified Genetic Variants Working Group: Hum Mutat. 2008 Nov; 29(11): 1282ς1291; Standards and guidelines for the interpretation of 
sequence variants: a joint consensus recommendation of the American College of Medical Genetics and Genomics and the Association for Molecular Pathology, Genetics in 
Medicine 2015(17): 405ς423
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Post-TestGenetics Consultation and Counseling

Sources: OlopladeO, Cummings S. Principles & Practice of Oncology Update. 1996; 10:1-13.; Schneider K.  Counseling about Caner: Strategies for Genetic Counseling. 2nd ed. 
New York: John Wiley & Sons; 2001. 

REVIEW Å The meaning of test result in the context of patient and family history

DISCUSSÅ Findings and limitations of the testing
Å tŀǘƛŜƴǘΩǎ ǇŜǊǎƻƴŀƭƛȊŜŘ ŎŀƴŎŜǊ Ǌƛǎƪ ƛƴ ƭƛƎƘǘ ƻŦ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀƴŘ ǊŜƭŜǾŀƴǘ Ǌƛǎƪ ŦŀŎǘƻǊǎ
Å Medical management recommendations and options
Å tŀǘƛŜƴǘΩǎ Ǉƭŀƴǎ ŦƻǊ ǎƘŀǊƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ǿƛǘƘ ŦŀƳƛƭȅ

ASSESS Å And explore patient response to the results

PROVIDEÅ Anticipatory guidance about what to expect next
Å Directionabout how to access more information now or in the future
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Test Result Post-Test Consultation and Counseling Next Steps

POSITIVE 

(mutation
identified)

**Also include: 
variant suspected 
or likely deleterious

Conclusive: 
Known 
cancer risks

Å Discussionof cancer risks
Å Reproductive risks
Å CŀƳƛƭȅ ƳŜƳōŜǊǎΩ Ǌƛǎƪǎ
Å Options for preventionand early 

detection
Å Impact on prognosis and treatment 

(eg: BRCA1/BRCA2 and PARP inhibitors,type 
of surgery recommended)

ÅClinical management plan
ÅCommunicating resultsand 

identifying at-risk family 
members (CASCADE testing)

**see next slide for details

Positive Results: Interpretation and Management

If testing was ordered by another provider, always refer these patients to a 
genetics professional.
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Positive Results: Management 
(depends on gene and the organs at risk)

Clinical management plan 
may include:

Å Early/increased surveillance (e.g. mammogram, colonoscopy, ultrasound, MRI)
Å Lifestylechanges (e.g., sunavoidance, diet, exercise)
Å Chemoprevention (e.g., oral contraceptives, Tamoxifen)
Å Prophylactic surgery (e.g., oophorectomy, mastectomy, colectomy)
Å Tailored cancer treatment strategies (eg: PARP inhibitors, type of surgery)

Refer to published guidelines 
for detailed management 
protocols

Å NCCN guidelinesoutline managementfor somesyndromes/genes,e.g., BRCA1and BRCA2, 
Lynch, Li-Fraumeni, FAP, Cowden, PeutzJeghers

Å NCCN may not fully address all the cancer risks and management needs for othercancer risk 
genes,e.g., ATM, CHEK2, PALB2, BRIP1, RAD51C/D, FH, NF1
Å Geneticsconsultation is prudent for such cases
Å Other publishedresources may exist

Refer to other specialists As needed for surveillance, surgery, etc.

Cascade testing  for at-risk 
family members

Å ¦ƴƛǉǳŜ ǎƛǘǳŀǘƛƻƴΥ ƛǘΩǎ ƴƻǘ Ƨǳǎǘŀōƻǳǘ ¸h¦w ǇŀǘƛŜƴǘΣ ƛǘΩǎ ŀōƻǳǘ ǘƘŜ ŦŀƳƛƭȅ
Å Assist in identifying family members at increased risk, facilitating family communication of 

resultsand linking other family members to genetics professionals
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Test Result Post-Test Consultation and Counseling Next Steps

Variant of 
uncertain 
significance

(with no 
known family 
mutation)

Inconclusive Å Explain that cancer risk associated with the 
variant is not yet known

Å Do not use the variant for clinical 
ƳŀƴŀƎŜƳŜƴǘΣ ƛƴǎǘŜŀŘΧΦ

Å Provide individualized risk assessment based 
on personal and family risk factors 

Å Consider family variant studies

Å Consider testing other affected 
family members for mutations

Å Refer patients to studies and 
registries

Å Keep a database of patients 
with variants incase they need 
to be re-contacted

Å Personalized clinical
management plan (**see next 
slide for details)

VUS Results: Interpretation and Management

If testing was ordered by another provider, always refer these patients to a 
genetics professional.
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VUS Results: Management
Use personalized cancer risk estimates based on relevant risk factors using models and epidemiologic data

THESE patients may qualify for and/or warrant enhanced screening based on these assessments:
ÅBreast MRI and enhanced surveillance if breast cancer risk >20% (see NCCN guideline)
ÅMore frequent colonoscopy, dermatological exam, or other organ screening in some patients
Åάмл-year ǊǳƭŜΥέ ǎǘŀǊǘ cancer screening 10 years before the earliest diagnosis of that cancer in their 

family
ÅSome clinical diagnostic and management guidelines call for people meeting certain criteria to have 

specific enhanced screening whether or not they have an identifiable mutation (e.g., HDGC)

VUS with NO KNOWN mutation 
in the family

ÅManage according to their personalized cancer risk estimate
ÅSome risk models can incorporate personal andfamily history 

ANDpatient test results into remaining cancer risk 
predictions
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Negative Results: Interpretation
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Noknown mutation in family: 
Breast Ca risk= 33.2%(pre-test)

32.3%(post-test)

d. 70 d.52

Breast cancer 55 Breast cancer 50

37

Cancer 
Panel Test 
is Negative

INCONCLUSIVE:
Patient must be managed based on family 
history and personal risk factors; 
often warrants enhanced screening;
testing still indicated for affected relatives

Family with known mutation (BRCA1)
Breast Ca risk= 43.5%(pre-test)

14.7%(post-test)

d. 52

Breast cancer 55

BRCA1+

Breast cancer 50

BRCA1+

37

BRCA1-
NEGATIVE: Patient is negative for 

the familial genetic alteration, and the 
hereditary risks associated with that
(*but could still have other genetic and 
non-genetic cancer risk factors ). 
Often follows population screening 
guidelines.

d. 70



Test Result Post-TestConsultation and Counseling Next Steps

Negative
(known family 
mutation)

Conclusive
(oftentimes, 
based on 
current 
knowledge)

Å Risk of sporadic cancerand adherence to 
population screening guidelinesUNLESS:
Å other family/personalrisk factors are 

present
Å if the family mutation is a risk modifier 

and residual cancer risk is expected (e.g., 
CHEK2)

Å Provide individualized riskassessment based 
on personal and relevant family risk factors 

Personalizedclinical
management plan
**see next slide for details

Negative
(No known family
mutation)

Inconclusive Å Risk of unidentified or undetected mutation OR 
mutation in other family members 

Å Provide individualized riskassessment based 
on personal and family risk factors 

Å Consider testing other 
family members for 
mutations

Å Personalized clinical
management plan 
(**next slide for details)

If testing was ordered by another provider, many of these patients can still 
benefit from post-test consultations with genetics professionals.
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Negative Results: Interpretation and Management




