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Agenda

AReview Cancer Genetics Basics
AReview Hereditary Cancer Syndromes

ADiscuss th®bstetricianGynecologist and Family HisteBasedRisk
Assessment
ADiscuss Whto Refer andHowto Make a Referral
AWhat Happens in Cancer Genetics Consultations and Courseling
AWhat Happens in Genetic Test Selection and Result Interpretation?

A Consider Londerm Clinical Management Issues

DisclaimerThe following material is an example only and not meant to be prescriptive. ACOG accepts no liability for the contéet or for &
consequences of any actions taken on the basis of the information provided. ACCBG
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Learning Objectives

1. To provide an overview of relevant hereditary cancer syndromes
2. Toencourage olgyns toobtaina thorough family history

3. Toeducateob-gynsabout available risk assessment strategies for the
detection ofpatients at risk for hereditary cancer syndronassset forth in
currentguidelines

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

5. To guide obgyns about wheto refer to agenetics professionagjynecologic
oncologistand/or other specialists as needed
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Role ofthe OBGYN

A The Obgyn is a crucial primamgare providgr

A Often the only provider for women Have an essential role in Obstetrician
A Ongoing contact and care for women identifying patients who Gynecologist
A Captive audience warrant cancer risk assessment

A Ob-gyns may coordinate care and hatesecollaborations
with other specialists, including: Genetics Professionals,
Gynecologic Oncologists, Breast Surgeons, and other
specialistsas indicated

A Ob-gyns oftenoverseethe implementation of a personalized
cancerrisk managemenplan
A Prophylactic surgerglecisions and sequelae
A Appropriate preventive and screenimgodalities

A Ob-gyns may be involved ieproductivecounseling and
decisions related téindings

A Ob-gyns may be involved in treatment decisions and protod
for patients diagnosed withancer

Genetics Gynecologic

Professional Oncologist/

Breast Surgeon

Have an essential role in long

- term management of patients at

0ls

Created by ACOG District Il in 2017 / Updated February 2018 -

increased risk for cancer
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Agenda

AReview Cancer Genetics Basics
A Inheritance

A Penetrance and Expressivity
A New Mutations and Recessive Disease
A Genetic Changes and Cancer

AReview Hereditary Cancer Syndromes

ADiscuss th®bstetricianGynecologist and Family HisteBasedRisk
Assessment

ADiscuss Whto Refer andHowto Make a Referral
AWhat Happens in Cancer Genetics Consultations and Courseling
AWhat Happens in Genetic Test Selection and Result Interpretation?

AConsider Longerm Clinical Management Issues
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Cancer Genetics Basics

Inheritance

A 2 copies of eaclautosomal gene
(one copy from eacharent)

A Autosomaldominant: only needs
onealtered copyto havea
predisposition tocancer

A Autosomalrecessiveboth copies
of the gene need to be altered to
have a predisposition to cancer

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

Most cancer syndromes are inherited
In an autosomal dominant manner,

but some are recessive
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Autosomal Recessive

Parents

Autosomal Dominant

Parents

Children

Children

Affected Affected

m U.S. National Library of Medicine

m) U.S. National Library of Medicine

https://ghr.nm.nih.gov/primer/inheritance/inheritancepatterns
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Cancer Genetics Basics

Penetrance: Expressivity:

IncompleteA not all individuals will show theffect(s) Variance in severity, type, and number of
of the mutation(s) symptoms of the disease among affected
CompleteA all individuals will show the effects of the patients

mutation(s) Cancersusceptibilitygenes often have quite

variable expressivity with regard to symptom

Cancer susceptibility genes vary in their penetrance _
types and presentations

Breast, dx 60

Contralateral
Qreast, dx 65

Breast,  Breast, \ /" BRCA15] Colon
dx 50 dx 50 dx37 Note variety in ages of onse

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

District I

Created by ACOG District Il in 2017 / Updatedruary 2018



Cancer Genetics Basics

Some hereditary cancers are dueM&\W
MUTATIONS Y G KS LI 0ASYGQa
predisposition to cancer was naotherited the
parents are not at increased risk, but the
patient can pass the mutation on to offspring.

@

NO p53 mutation
in this
generation

o

Inherited the p53
gene mutation

New p53 gene
mutation, causing
LFFraumeniSyndrome
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Some hereditary cancer genes can catiserent
ans NOvef svyr@&dessivekhgreditary syndromes
when a person inherits a mutation in tlsame
gene fromboth parents.

*x %

MSH6 mutation, MSH6 mutation,

leading to Lynch |eading to Lynch
Syndrome Syndrome

\ \ \ \
* - Q *

MSH6 mutation, Inherited BOTH MSH6 Inherited

MSH6 mutation,

leading to Lynch mutations, leadingto  NEITHER leading to Lynch
Syndrome Constitutional MSHG6 Syndrome
Mismatch Repair mutation
Deficiency: high risk of &
multiple childhood and ACOG

adult cancers
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Genetic Changes and Cancer

A Cancer begins with a genetic change in

acell, and is thus alwayslatedto .
genetics, BUT, not often inherited. @ SPORADIC CANCER FORMATION

A Most changes are random events

(sporadic) that occur iIBOMATIC cells Months M Months
UKNRdzIK2dzi az2vySzy - e y

SOME are in the germline and SOME
are inherited

() HEREDITARY CANCER FORMATION

A Peopleborn with a tumor suppressor

3SyS vdzit a2y | NBRHEE . NS
Ot 2aSNE G2 RS@St 2 | S tonts” 1] 3¢ Monts |
never develop a tumor to years U years

A Genetic profiles otumors are
different than germline genetic
testing because you do not know if
the genetic changes in the tumor are
acquired or inherited.
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Summary: Cancer Genetics Basics

AMost cancer syndromes are inherited in an autosomal dominant manner, but
some arerecessive.

A Othercomplex inheritance patterns and riskisoexist.
A Cancer susceptibility syndromes vary in their penetranceexpiessivity.

APeopleborn with a tumor suppressor gene mutation @&y S a0 SLJ Of 2
developing a tumor, but may never developuanor.
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Agenda

AReview Cancer Genetics Basics

AReview Hereditary Cancer Syndromes
A BRCABNdBRCA2
A Lynch Syndrome

A Hereditary Diffuse Gastric Cancer
A LiFraumeniSyndrome
A Other Cancer Risk Genes

ADiscuss the ObstetriciaBynecologist and Family HisteBased Risk
Assessment
ADiscuss Whto Refer andHowto Make a Referral
AWhat Happens in Cancer Genetics Consultations and Courseling
AWhat Happens in Genetic Test Selection and Result Interpretation?

AConsider Longerm Clinical Management Issues AC%
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Hereditary Cancer Syndromes

A Many germline mutations are known to confer an increased risk for various types of cancer.
A Each gene is associated with a specific spectrum of organs at risk and degree of cancer risk

A Some cancer syndromes can be caused by more than one gene and the person may have
different risks depending on which gene is identified.

Structure and Binding Partners &RCA1

EXON 11

SourceKatyS. Orr andienanl. Savage (2015). TBRCAand BRCABreast and Ovarian Cancer Susceptibility Genésiplications for DNA Damage Response, DNA Repair and Cancer Therapy, AdNéeRepair, Prof. Clark Chen (EdT)ech DOI:
10.5772/59996. Available from: http://www.intechopen.com/books/advanaesinarepair/the-brcal-and-brca2breastand-ovariancarncer-susceptibilitygenesimplicationsfor-dna-damagerespo
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LessonsPaternal history is of equamportance
ANDpick the best family member to test

() é é (O
86 84 92 93 39
5 Cenetic testing reveals

> é é O TQ a BRCAInutation in
67

5 , 65 the cousin
ancreas,
dx 50, d. 61 S e Affected with cancer

49 <>45 é —

Breast, dx5 42
BRCA1 5
mutation ACOG
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Hereditary Cancer SyndromeBRCABnd BRCA?2

A BRCAMMutations in about 1/300 peoplé@RCAM 1/800

A Many (but not allBRCAbreast cancers are triple negative (ER/PR/heeR-negative) ; other pathologies BRCA2
A Increased frequency in Ashkenazi Jewish, Icelandic, Mexican Hispanic, and other ethnic groups

A Recessive disease riskBRCAZ FanconiAnemia

Breast 46-72% 38-69%

Second breast 40-47% 26-47%

Ovarian/fallopian tube/primaryeritoneal 34-44% 12-20%

Male breast Increased 7%
Prostate Increased 20-30%

Pancreatic 3-4% 2-5%

Melanoma Unestablished Increased

Sources:

Graeseret al. (2009) Contralateral breast cancer risk in BRCA1 and BRCA2 mutation c&iiie@ncb| 27(35)5887-92; Cher& Parmigian{2007) MetaAnalysis of BRCA1 and BRCA2 Penetra@|@nco| 25(11)132933;Liede

Karlan& Narod(2004) Cancer risk for male carriers of germline mutations in BRCA1 and BRI 2ndo| 22(4),735-425; ConsortiunTB. (1999) Cancer risks in BRCA2 mutations carriers. J Natl Cancer Inst390-6),

Kuchenbaeckeet al (2017Risks of Breast, Ovarian, and Contralateral Breast Cancer for BRCA1 and BRCA2@4uteisnJAMA 317(234022416;NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION:

Genetic/Familial HigiRisk Assessment: Breast and Ovarian v1.2018; ACOG
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Lessons: Chedboth sides+ noteprecanceroust. -~
relevant features, including pathology

LYNCH SYNDROME Hereditary Diffuse Gastric Cancer
/ d. 53yr , Gl cancer?? d.45
Endo. Cx50
66 yr 68 yr
m
Lobular(?) Breast dx 45
CRC 4 colon adenomas )
dx 48
KEY:
EndometrialCancer ; s 50yr
B ColorectalCancer 61 6R2YAYE T .t S8R MYcbn &bHoak Y 0S|
Gastrlc’7 Colon@x 40, d. 41

B Adenomatous polyps

Breast Cancer O <
S 20yr Age
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Hereditary Cancer Syndromes: Lynch Syndrome

A AKA: HereditarjNon-Polyposis
Colorectal Cancer (HNPCC)

A Mutation inMLH1 MSH2, PMS2ISHS6,
or EPCAMyene

A Recessive disease risiCMMRD/
BMMRD (ConstitutionaBiallelic
Mismatch Repair Deficiency)

A Tumor screenings appropriate for all
colorectal and endometrial cancers
(microsatelliteinstability (MShand/or
Immunohistochemistry{IHQ testing)

A Various criteria and risk models exist tosebaceous

identify individuals at risk
A New guidelines in NCCN, v3.2017
A Bethesda Guidelines

A Amsterdam Criteria
http://www.nchpeg.org/documents/crc/11

0456%20Fact%20sheets%20(Revised%20Bethesda%20quidsdin

http://www.nchpeqg.org/documents/crc/11
0456%20Fact%20sheets%20(Amsterdam%2011%20cripeifia).

Created by ACOG District Il in 2017 / Updated February 2018

General Riskw/ MLH1 : Riskw/
Cancer Type Population or MSH2 Risk W/MSHG PMS2
Risk mutation mutation mutation
Colon 4.5% 52-82% 10-22% 15-20%
Endometrial 2.7% 25-60% 16-26% 15%
Gastric <1% 6-13% <3% 6%
Ovarian 1.6% 11-24% 1% combined
Urinary tract <1% 1-4% <1% risk for
Small bowel, <1% each | 1-7%each | notreported these
Brain/CNS, cancers
hepatobiliarytract
<1% 1-9% not reported not
neoplasms reported
Pancreas <1% 1-6% not reported not
reported
Tableadapted rrom NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION:
ESg;.enetic/FamiIiaHighRisk Assessmentolorectal v3.2017
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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
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Hereditary Cancer Syndromes:
Hereditary Diffuse Gastric Cancer (HDGC)

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

ACDHIgene mutations in 250% of those who meet HDGC criteria
AHigh risk screeninstill neededfor those who meet criteria but do not have an
identifiable mutation

Alncreased cancer risks:

PAY ATTENTION TO DIFFUSE Gastric Cancer 67% (men)
83% (women)

PATHOLOGY. IT CAN
GIVE YOU CLUES!!

LOBULAR Breast Cancer 39-52%
SIGNET RINGlorectal Cancer?* unclear

*NOTE Although there are case reports of colorectal apgendiceasignet ring cell carcinomas (SRCCs) in CDH1 mutatfiders, theras currently no evidence to suggest that
GKS NRAa]l 2F O02f 2NBOGIE OFYyOSNIAY /51 M Ydzil A 2 jhfor® rebaminehdbdionsh éolordckabcsnkedOreeiigbnie St SO G SR | YR

families with specific findings may warrant increased screening. See most recent IGCLC guidelines for further information.

Sourcesvander Post RS/ogelaaiP,CarneiroF, et al. J Med Genet 2015;52:8874; NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION: GeneReskassiissiMight: Breast a@varian, v1.2018ICCN GUIDELINES

for Gastric Cancer, v5.2017 ﬁ
ACOG

District I

Created by ACOG District Il in 2017 / Updated February 2018


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2991043/

| esson Look for certainconstellationsof tumors

d. 68

Heart disease

Breastn nQa
r| nQa

O .

52

é \ S

35 Breast 29

Soft tissue 6 é

sarcoma9
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/ (D LiFraumeniSyndrome

Brain tumor,20
d. 25 Affected with cancer

33

Leukemia4d
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Hereditary Cancer Syndromes:EraumeniSyndrome
A TP53gene
A Rare: 1/5,000 1/20,000
A 7-20% new mutation rate (there may be no family history)
A Diagnostic Criteria: Classic LFS CriteriaCirampretcriteria (see NCCN guidelines)
A Associated with many different tumors, early age of onset, multiple primary cancers
A Overall21-49% risk of cancer by age 30, and a lifetime risk of up #0884 (higher in womeén

Core Soft tissue sarcoma Tumor Type Relative Risk (95% ClI)
tumors reast cancer (all women with breast cancer < age 31 shoutd. be S L0 (B0,
: Connective
account offered testing for LFS) Tissue 61 (33102)
for 70% _
of LES Brain tumors Brain 35 (1960)
cancers Adrenocortical carcinoma FEIEEER 7.3 (219)
: . . . Breast 6.4 (4.39.3
ALSO: Choroid plexus tumor, leukemia, lung cancer, gastrointestinal ( )
cancers, genitourinary cancers, neuroblastoma/other childhood el 2
cancers, skin, thyroid Liver 1.8 (2.164)

SourcesGeneReviews: LirraumeniSyndromenttp :// www.ncbi.nlm.nih.gov/books/NBK131;INCCNGUIDELINES FOR DETECTION,

PREVENTION, & RISK REDUCGKDNEtic/FamiliaHighRisk Assessment: Breast @darian v1.2018RuijsMW et al. TP53 germline

mutation testing in 180 families suspected oFraumensyndrome: mutation detection rate and relative frequency of cancers in

different familialphenotypes. Med Genet. 2010 Jun;47(6):431 ACOG
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http://www.ncbi.nlm.nih.gov/books/NBK1311/

GhGKSNE | SNBRAGINE /1Y

A In addition to those described, there are many other known genes that cause increased cancer risks, a
more genes are beingiscovered (see NCCN guidelines)

A Our 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

A Some genes have unique features such as otheraamterous clinical findings, recessive disease risk, ant
common genetic variants

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

Breast Cancer Risk GynCancer Risk Other Common Risk Genes

A BRCABNdBRCA2 A BRCABNdBRCA2 You May Encounter

A TP53 A Lynch Syndrome A APC

A CDH1 A PTEN A MUTYH

A PTEN A PALB2 Aalyeé Y2NB X

A ATM A STK11

A CHEK2 A FH

A PALB2 A BRIP1

A STK11 A RAD51C/RAD51D

A NBN A RB1

A NF1 A SMARCA4

Aalye Yz2zNB X A DICER1 ]
Aalye Y2NB X ACOG
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GhUKSNE | SNBRAUFNE [ Y
and Clinical Clues

A HLRCereditaryleiomyomatosisand renal

cell cancerfILRCC)
’ A Benigntumors containing smooth muscle
d. 68 d. 55 tissue (leiomyomas) in the skin and, in
Heart disease Cancer, type?? females,also in theuterus (fibroids).
| é A Womenwith HLRCC tend to have numerot
(} 70 large fibroids that appear earlier than in th
Dx50 75 1g:grgr;nerr?]llpopuIatlon Make sure pathology
Kidney Cancer yomectomy goes to a cancer centel
| for analysis
@ é ] A Increased risk for renakell (kidney) cancer
45 Hysterectomy at 28 —— Q 39 A Caused by FH genfumaratehydratase
Uterine Fibroids A Reproductive risk for autosomal recessive
FH deficiency
é é Hysterectomy at 22 i revews Amitadbeimatol 2007 3077114358 Epob2037 Mar 14miam
et al. Clinical features of multiple cutaneous and uterla®myomatosisan

Uterl ne Fl br0|ds underdiagnosed tumor syndrome. ArErermato| 141 (2005), pp. 19206;Schultz
KA et aPTEN, DICERL1, Ridd Their Associated Tumor Susceptibility Syndromes: ACOG

Ben Ig n Skln bu m pS Clinical Featu,res, Gene”tics, and Surveillance Recommendations in Childhood.
Created by ACOG District Il in 2017 / Updatedruary 2018 Clinical Cancer Research June 2017 Volume 23,18sue
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https://ghr.nlm.nih.gov/art/large/female-reproductive-system-2.jpeg?ow
https://www.ncbi.nlm.nih.gov/pubmed/28314682

GhUKSNE | SNBRAUFNE [ Iy
and Clinical Clues

A Pathology showsmall cell carcinoma of the

' ovary, hypercalcemic type (SCCQHT
A SCCOHT accourits ~1% of ovarian cancers
d. 68 d. 65 with median age of onset at 3/ars
Stroke Cancer, type’P? _ :
A Estimated ~4% of SCCOHilie togermline
8@ é . mutations,mostly in theSMARCA4dene
d. 2 {AYAf L N 9ELI YLX S@Eeeaficerdigks fary
childbirth 70 75 d. 73 these genes in appendix):
Cancer, type?? - _
| ‘ A PTEN geneSkin findings macrocephaly, autism,
— intellectual disability, thyroid lesions, vascular
/ Q anomalies and othefeatures + breast &yncancers
95 R® dah NRA | A RB1 geneHistory of Rtinoblastomaand now is having
25 pelvic pain and bleedingthink about risk foRB%
related uterine leiomyosarcoma
25 SI\/IARCA4 +
Cancer Surveillance @orlin Syndrome andRhabdoidTumor Predisposition Syndrome William D. FoulkdsfineKamihara2, D. Gareth R. Evans3, ACOG

Laurence Brugeres4, Franck Bourdeaut5, Jan J. Molenaar6, Michael F.Walsh7, Garrett M. Brodeur8, and Lisa Diller CCR Pediatric ®scology Ser

Created by ACOG District Il in 2017 / Upddfebruary 2018  2017:23:e6267.ClinCancer Res o



dh i KSNE

| SNBRA UL NE
and Specific Variants

[ |y

ENGLISH
ANCESTRY

FINNISH
@ ANCESTRY

A CHEK?2

A 1157T(2.6% in the Finnish pop)odestbreast & colon
cancer risk

A 1100delQ0.7% inN. European pogyuncating
mutation, increased breast & colon risk

A S428Fpossible risk for breast & colon, conflicting risk

O

OD C

reports, even among labs!!

Similar Examples of Common Variants

80

| CHEK2 1157

m—)

50 Breast Ca dx 48
d. 52

SourcesNCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION: GenefRifkahsiiabsfigint: Breast and

Ovarian v1.2018; NCCN GUIDELINES FOR DETECTION, PREVENTION, & RISK REDUCTION: Gereig{Feandzs ki

Colorectal v3.2017; CHEK2 1157T: PM2R899331, 2290117@3713947, 154929285087378and 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

Created by ACOG District Il in 2017 / Updatedruary 2018
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d.78 A apc 11307K6-10%frequency inAshkenazi Jewish
population, confers 2X colon risk in AJ population, but
unclear risk in other groups

A MUTYH
A 2 common N. Europeamutations

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

3
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Hereditary Cancer Predisposition Genes

For more information aboutthese, and other cancer risk genes:

A Ask your genetics professional

A NCCNGenetic/Familial HiglRisk Assessment: Breast and Ovarian
v1.2018

A NCCN Genetic/Familial Higfisk Assessment: Colorectal v3.2017

A Gene reviews
A Current literature

4
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Summary: Hereditary Cancer Syndromes

AMany germline mutations are known to confer an increasedfdskancer

AEach gene is associated with a specific spectrum of organs at risk and degree o
cancer risk

AMore and more genes and syndromes are being discovered.

AA variety of resources exist to learn more about the common and more rare
cancer syndromes

Created by ACOG District Il in 2017 / Updatedruary 2018



Agenda

AReview Cancer Genetics Basics
AReview Hereditary Canc8yndromes

ADiscuss thébstetricianGynecologist and Family HistofasedRisk
Assessment

A Recommendations from the Guidelines
A Liability Issues
A Family History Collection and Features

ADiscuss Whto Refer andHowto Make a Referral
AWhat Happens in Cancer Genetics Consultations and Courseling
AWhat Happens in Genetic Test Selection and Result Interpretation?

AConsider Londerm Clinical Management Issues

Created by ACOG District Il in 2017 / Upddetruary 2018
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GuidelinesAgree: ObGynsShould Gather a Family History

! KSNBRAGFNE OF yOSNI NAal | aa
patients and families who may be at increased risk of developing
certain types of cancer. This assessment shou ormed by
the obstetriciand @ y SO2f 23 A a i a K Ddzt

(ACOG, 2015)

ACOG:Ethical Issues in Genetic Test{@ #410, 2008) USPSTFBRCAelated Cancer: Risk Assessment, Genetic Counseling & Genetit
Family History as a Risk Assessment (flo0I#478, 2011)

Hereditary Cancer Syndromes and Risk Assessf@én#634, 2015)

Testing(2013)

SGO Riskassessment for inherited gynecologic cangexdispositiong2007)

Hereditary Breast & Ovarian Cancer Syndr¢Rig #182, 2017) GeneticTesting for Ovaria@ancei(clinical practice statement, 2014)

e - o - -

Counseling about Genetic Testing & Communication of Genetic Test RE#693, 2017

ASBS BRCAGenetic Testing for Patients With and Without Bre@anhce(2012)
Cascade Testing: Testing Women for Known Hereditary Genetic Mutations Associated l"’ithNCCN Genetic/FamiliaHigh RiskColorecta(v3.2017)

Cancel(CO #727, 2018)
ACMG/NSGQReferral Indications for Cancer Predisposition Assess(@6i¢4)

Genetic/FamiliaHighRisk Assessment, Breast/Ovar(ah.2018)

EGAPP: Geneticlesting Strateqie2009)

ASCO: Genetic and Genomic Testing for Cancer Susceptifpbticy, 2015)

Hereditary Colorectal Cancer Syndron(elinical practice guideline, 2014) Please consult individual organizations

for any updates to these guidelinester ACOG
February 2018. District
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https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/brca-related-cancer-risk-assessment-genetic-counseling-and-genetic-testing
https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/brca-related-cancer-risk-assessment-genetic-counseling-and-genetic-testing
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 tRecognizeHereditary Risk

JUDGMENTS AGAINS T-@¥BNs

A All women should have a family history

evaluation andthe threat of liability should [EulilleliR ==Y T-ReNlsi{el1y A Patient had a strong family
be a seriousonsideration. patient she was at history of breast cancer; had
: : : : increased risk for bilateral prophylactic

A ~17OJUdg_mentS mVOIVmg allegatlon_s i ovarian cancer mastectomies due to fear of

malpractice related to cancer genetics because of family genetic predisposition for breas
A Failure todiagnosecancer in a timely manng historyand failure to ~  cancer

is the secondnost expensive type aflaim remove ovaries during A Patient later had a

hysterectomy hysterectomy, but the doctor

FAILURE TO: left her ovaries.

A Recognize family history and personal risk A gne yeafdaﬂ‘?tfhsluzgffy, was
factors for hereditary cancer lagnosed with latestage

A _ _ ovarian cancer
Recommend genetics consultation and Failure todiagnose 52 OG 2 NJ RAR y 2 {

possible teSting breast cancer and family history of breast cancer
A Implement appropriate medical managemsg into consideration

Source Gary E. Marchant, PhD, JD and Rachel A. Lidl@enetics in Medicay Volumel5; Number 12,

|
December 2013. ACOG
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Cancer Family History as a Screening Tool

Guidelinessupport the need for adetailed and updated family history as part of the
LI O A &oygyn hedical record(see ACOG Comteie Opinion #478, #634)

A Family history is aaessentialpart of overall healthhistory, and should include:
3 generation family history noting diagnoses amgk of onset
Malerelatives with cancer

Paternalfamily history équally as important)

CGenetictesting that has beeperformed

Distinguish primary vs. metastatic cancer

Ethnicity of all 4 grandparents

Notation of precursor lesions

Notation of relevant prophylactic surgeries

A Ob-gyns should have low threshold forecommending consultatiowith genetics professionals
for unusual histories ooutcomes

A Update the historywith any new cases of cancer or other hereditdisorders at each visit

T> T

oo T T o To I
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Examples of Notable Family History Features

** Thisis NOT an exhaustive list of features that warrant referral

Unusually early age of cancer onset
Multiple primary cancers in a single individual
Bilateral cancer in paired organs or multifocal disease

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

Cancers occurring in multiple generations of a family
Rare tumors

Unusual presentation of cancer

Uncommon tumor histology

Rare cancers associated with birth defects
Non-cancerous skin growths or skeletal abnormalities

Geographic or ethnic populations known to havaigher
prevalence of deleterious mutations

Created by ACOG District Il in 2017 / Upddetdruary 2018

Breast, colon, or uterine cancer < age 50

Colorectal and uterine cancer in one person

Bilateral breast cancemultifocal renal cancer

Mother with breast cancer with a daughter with ovarian cang

Grandmother, father and daughter with colon cancer

Retinoblastoma, adrenocortical carcinoma, ovarian granulos
cell tumor, ocular melanoma, duodenal cancer

Male breastcancer

Lobular breast cancer, diffuse gastric cancer

Wilms tumor and genitourinary abnormalities
Keratoacanthomatrichilemmoma

Ashkenazi Jewish heritage aBRCA1/BRCARutations

|
ACOG
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Summary: ObGyns and Family History

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

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

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

4
ARG

Created by ACOG District Il in 2017 / Updatedruary 2018

31



Agenda

AReview Cancer Genetics Basics
AReview Hereditary Cancer Syndromes

ADiscuss th®bstetricianGynecologist and Family HisteBaseoRisk
Assessment

ADiscuss Whdo Refer andHowto Make a Referral
A Tools and Referral Criteria

A Finding a Genetics Provider
A Other Providers and Cancer Genetic Testing

AWhat Happens in Cancer Genetics Consultations and Courseling
AWhat Happens in Genetic Test Selection and Result Interpretation?

AConsider Londerm Clinical Management Issues

Created by ACOG District Il in 2017 / Upddtetruary2018
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Office-Based Assessment Tools

A There are many checklists available to determine who warnafésral; some are more
comprehensive thawothers
A Somemay focus only on breastincer, some may ha®RCA1 and BRCa&@d Lynch
criteria only, and some may include many genes/syndromes

A Somepractices develop their owohecklistsAsk your genetics professionals for assistan
with an officebased tool

A Someare completed bypatients, some byroviders

A Manyguidelines have been published about which patients shoulcefeered

4
ARG
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Published Assessment Tools: Referral Criteria

A For a detailed list of indication for referday diverse tumor typessee: ACMG/NSGC Practice

Guideline, 2014: Referral Indications for Cancer Predispogissessment
https://www.acmg.net/docs/ACMG Practice Guideline Referral Indications for cancer predispositio
recommended
A NCCN Genetic/Familial High Risk Assessment: Breast and Ovarian v1.2018 iBBGdesnd
BRCAZ2Cowden Syndrome,-EraumeniSyndrome, HDGC, other genes

https:// www.nccn.org/professionals/physician qgls/f quidelines.asp#detection

A NCCN Guidelingsenetic/Familial High Risk Assessm@mtorectal Cancer v3.2017 includes:

Lynch syndrome, Polyposis syndromes (APC, MUTYH, Juvenile Polyposis, Serrated Polyposis),
PeutzJeghersyndrome, other genes

https:// www.nccn.org/professionals/physician qgls/f quidelines.asp#detection

A Aspreviously outlined, some syndromes have established clinical diagedgtica: Lynch
Syndrome, HDGC;[EraumeniSyndrome, Cowden Syndrorsee Gene Reviews

https://www.ncbi.nlm.nih.qgov/books/NBK1116

3
ACOG
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https://www.acmg.net/docs/ACMG_Practice_Guideline_Referral_Indications_for_cancer_predisposition.pdf
https://www.nccn.org/professionals/physician_gls/f_guidelines.asp#detection
https://www.nccn.org/professionals/physician_gls/f_guidelines.asp#detection
https://www.ncbi.nlm.nih.gov/books/NBK1116/
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Special Assessment/Referral Issues

A Whenprevious genetic testingvas negative or uninformative: new testing options may be
available(~20%2 ¥ RSGSOGlF o0t S Ydzill GA2ya NS Ay aySgé

A For patients wittegative family historiesthis does NOT rule out the possibility of a hereditary
syndrome

A Could be due to reduced penetrance, early death, prophylactic surgery, famélif size,
adoption, nonpaternity, newmutations in thepatient, fewfemalerelatives, laclof family
communication, random chance

A Medicaland insurance guidelinasake exceptions for some of thesgcumstances if L
LI GASYG&a IFNB &adzaLIAOA2dza o6dzi R2y QU YSSG RST

A For patients who werereviously assessed low riseassessments can change over time with new
diagnoses, updated family information, examination of medical records

A People often misreport type of cancer, age of diagnosis
A Keep updating; ask patient to do some family research

Source TheGenetic Basis of Ovarian Cancer: Identifying Hereditary Ovarian Cancer UsiGg@e2Banel. Presented at SET15. ACOG

District I

Created by ACOG District Il in 2017 / Upddtetruary2018



36

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:

AACOG Committee Opinion #634, 2016 L F | XNRAR &1 | a4aSaays
Increased risk of a hereditary cancer syndromésrral to a specialist in cancer
genetics or a health care provider with expertise in geneigsecommended for
expanded gathering of family history information, risk assessment, education and
O2dzyaSft Ay3asE gKAOK YIé fSIR (2 3ISYSuUA:C

ANCCN Guidelines v1.201&: X Ydzf GA3ISYS GSaudAy3d Aa AR
professional genetic expertistor preeand postl Sa i O2dzy a St Ay 3 P&

<)
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| ocate a Genetics Professional

A Find a dinical geneticist or geneticcounselor inyour area:

A NYSCancer Genetics Providers:
http://www.health.ny.gov/diseases/cancer/genetics/genetic counselors.htm

A American College dfledical Geneticsittps://www.acmg.nef
A NationalSociety ofGenetic Counselorsitp:// www.nsgc.org/page/fineb-gesearch

A NYSrovides grant awards to genetic centarsross the state. Healihsurance is billed if the patient has
it, but all services are available whether or not the patient is able to pay for them.

(518) 4747148or https://www.health.ny.gov/publications/0548/genetic_services program.htm

A Other options when there is no local genetics professional:
A A growing number of genetics providers are beginning to ¢éfiegeneticsoptions
A Someclinical testing laboratories offéelegeneticcounselingservices fotheir tests

A NYMAC, a genetics network that covers NYS, can help ketegeneticsproviders:
http:// www.wadsworth.org/programs/newborn/nymac

A NSGC and ACMG listings can also idetetigeneticsservice options

<)
ARG
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http://www.health.ny.gov/diseases/cancer/genetics/genetic_counselors.htm
https://www.acmg.net/
http://www.nsgc.org/page/find-a-gc-search
https://www.health.ny.gov/publications/0548/genetic_services_program.htm
http://www.wadsworth.org/programs/newborn/nymac
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Other Providers Who Offer Genetic Testing

A Must have training, experience, and expertise in cancer genetics

A Must be able to providell of the elements of genetic counseling, including cancer risk assessment,
genetics education, review of testing options and limitations, psychosomimiselingand comprehensive
Interpretation of test results

A Must stay up to date with genetics and testing and feel comfortable in choosing the appropriate test,
obtaining informed consent, verifying insurance reimbursement, understagdlatory issues (including
GINA, NYS consent and laboratory approwaid have the capability to refer to a genetics professional for
complex cases and results

A Providers may include:

A Various physicians, including obstetricigynecologists and gynecologic, medical or surgical
oncologists, breast surgeons

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

A Some insurance companies require a provider with certain credentials to see the patient before
testing will beauthorized

* GINA¢ Genetic Information Nondiscrimination Act of 2008, protects against genetic discrimination regarding employment and
health insurance, but does not include losigrm care or life insurance. ACOG

Created by ACOG District Il in 2017 / Upddtetruary2018
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DocumentedLiability Exposure When
Non-GeneticsProfessionals Offer Genetic Testing

Failure to obtaira comprehensivefamily history
Failure to select thappropriatetesting
Failure to refer taa genetic counselor or geneticist

Misinterpretation of testresults(falsereassurance when negative; misunderstanding of variants of
uncertain significance)

Inappropriate medicainanagemente.g., unnecessary prophylactic surgery)

A Recent lawsuit against ab-gynaccused orroneousiytelling a patient her genetic test results indicateddhH1Lynch
Syndrome mutation, and recommending a prophylactic hysterectomy and prophyilaasiectomy.The patient underwent

BOTH surgeries and then discovered her genetic test result was negative.
(http:// media.oregonlive.com/pacificorthwestnews/other/mastectomy.suit.pdf)

Failure to identifyat-risk family members based on test resyltsscade testiny

Failure to obtain appropriate conse(#.g., for large panels with much uncertainty)
Obligation to follow up with patients on variant status changes from the laboratory
Failure to comply with regulations and layesg.,NYS consent and ladpproval regulations)

o o To Io P>

o o To I»

Sources LindorRA, Marchant GBMalpractice Claims in Genetjg8SCQ012; D@BonadiesKL Brierley, RE Barneadtal: Adverse events in cancer genetic testing: The third case series

Cancer 20:246;253,2014

KL Brierley, Blouch W Cogswelketal: Adverse events in cancer genetic testing: Medical, ethical, legal, and financial implications G&8r@%,309,2012; Brierley Két al, Errors in

delivery of cancer genetics services: implicationgpfactice. Conn Med. Aug;74(#13-23 2010 ACOG
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Summary: Making a Referral

A Officebased tools are available to identify patients who warrant a referral.
AVarious published referral criteria exist.

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

AGuidelines recommengbferralto a specialist in cancer genetics or a health
care provider with expertise igenetics.

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

AReview Cancer Genetics Basics
AReview Hereditary Cancer Syndromes

ADiscuss th®bstetricianGynecologist and Family HisteBaseoRisk
Assessment

ADiscuss Whto Refer andHowto Make a Referral

AWhat Happens in Cancer Genetics Consultations and Coungegli
A Content and Process

A Outcomes
A Informed Consent

AWhat Happens in Genetic Test Selection and Result Interpretation?
AConsider Londerm Clinical Management Issues

Created by ACOG District Il in 2017 / Upddtetruary2018
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Pre-Test Cancer Genetic Consultation and Counselil

A Genetic counseling helps people understand and adapt tathdical, psychological, and familial
Implicationsof genetic contributions talisease

A Entailsmuch more than justonsentfor a test, anddoes notalways lead to genetic testing
A For some patients, there is no medically appropriate genesting
A Someeligible patientschoosenot to pursue genetic testing fgrersonal/family/financial reasons

A With a full clinical and family historhe providergives a comprehensive assessment of:
A The likelihood that a family hasnautation AND
At KS LI GASY( Qi cahbBesbpsedad NdirlperddralNiidSainidy rigkct®rs

A The provider facilitatesformed decisions about testing YE L 2 NAy 3 G KS LI GA Sy
motivations and makingatients aware of the possible outcomes of testing, their likelihood, meaning,
and possible impact on clinicaanagemenbeforemaking a decision to undergesting.

Source Task-orce.RestaR. et al. J Gen&ouns 2006 Apr;15(2):783. A new definition of Genetic Counseling: National Society of Genetic Counselors'

Task Force report AC%G
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Pre-Test Cancer Genetic Consultation and Counseli
Personal & family medical history (including support to engage family memb
to get family history information or records)
ASSESS ¢CKS LI 0ASY(dQa NR&a]l LISNOSLIIAZY
Psychosocial issues: anxiety, coercion, family illness experamte,
communication

Basic genetics & inheritance

EDUCATE Cancer genetics and risk

Risks, benefits, & limitations of testing
Test procedure

Alternatives to testing

Management options

Concerns about discrimination and privacy

21 f1 LI GASYGa GKNRAdAK daoKIFG ATFE

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

DISCUSS

ANTICIPATORY GUIDANCE

CONSIDERATION OF MOTIVATION
FOR TESTING

FACILITATE INFORMED DECISION MAKIIXG
AND CONSENT

A
A
A
A
A
A
A
A
A
A

With regard to testing

Sourced erman Cer al. J Natl Cancer Inst997; 89: 148 75.;MassodE.Nature.1996; 379: 38892, EsplenvJ et alAm J Med GeneR001; 1039-15.; LermanC,CroyalR. -3&
Oncology 1996; 10191-99.; LermanC,er al. J Natl Cancer Inst995; 87286-92.; MassodE.Nature.1996; 379: 38892 ACOG
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Informed Consent Requirements

NYSdaw: Section 791 of the New York State Civil Rights Law requiaeSIGNEDNRITTEN
Informed consent prior to any genetic testing. Thiscludes (among other things):

A A description of the test beingerformed, the condition in question, the meaning of test
results,and the reason for testing

A Information about who will receive a copy of the test results
A Statement that the patient may wish to obtain genetic counseling prior to testing
A Notification that the sample will be destroyed within 60 days unless otherinidieated

A Notification thatresults may be released to a health insurance company for the purpos:
of processing alaim

Consent Is a process, not a piecepabper.

Sourcehttps://www.genome.gov/27552194
http://codes.findlaw.com/ny/civirights-law/cvr-sect 79-.html
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https://www.genome.gov/27552194/
http://codes.findlaw.com/ny/civil-rights-law/cvr-sect-79-l.html

Cancer Genetic Consultations and Counseling

21 hX

Should Determine

Is the best person in the family to test (ideatfst a person who has had cancer)?

2 | I ¢ X Isthe appropriate test to do2K ANY
2 | 9 b X Should testing be done? (STas$ts, DNA banking)

hould testindpe done? lab selection is guided by numerofagtors,inc approval by
. {Clrdécal Lab Evaluation Programips://www.wadsworth.org/regulatory/clep

21 9w9

What is the medical reason for testing?

2 K0 A& OGKS LI GASYGQa Y2U0AQlGA2y T2
How will the results benefit them?

What will they do if they test positive?

Who else in the family will this impact?

Will the test and results communication be coordinated logisticallyfarahcially?

Created by ACOG District Il in 2017 / Upddtetruary2018
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Summary: Consultation and Counseling

Formal Genetics Consultation and Counseling:

AMay not lead to genetic testing.
AWill outline the who, what, when, where, why, and how of genetic testing.

AWill facilitate theprocesof the patient making appropriately informed
decisions, consistent with their goals and values.

4
ARG
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Agenda

A Review Cancer Genetics Basics
A Review Hereditary Cancer Syndromes
A Discuss th@®bstetricianGynecologist and Family HisteBasedRisk Assessment

A Discuss Whto Refer andHowto Make a Referral
A What Happens in Cancer Genetics Consultations and Cour?seling

A'What Happens in Genetic Test Selection and Result Interpretation?
A Overview of Genetic Tests
A Genetic Variants
A Interpreting Results, Next Steps, and Management
A Positive
A Variant
A Negative
A Complex Results

A Consider Londerm Clinical Management Issues

Created by ACOG District Il in 2017 / Upddtetruary2018
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GeneticTesting

AHereditary cancer genetic testing is a diagnostad. It isnot a screeningtest.

ANew technology allows testing of many genes at once for a relatively low cost
(multi-genepanels)- new opportunitiesANDnew complexities.

AThereareVIANYf 60 AY S| OK ¢6A 0K (KSA Mbifidigf &
ordering andbilling, and policiesic NYS test approval).

ATest selection is guided by various medical, legal, financial, and logistical fact
ATest result interpretation is complex apatient-specific.

AFamilies who had previous single gene/syndrome genetlc testing are often
OF YRARF GS&a F2NJ ddzLJRderepdrél. 0 SauAy3I &,

4
ARG
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GeneticTestingOptions

A Singlesite mutation test(for a known family mutation)
A There are circumstances when, even in the setting of a known family
mutation, more comprehensive tests are indicated
A Ethnicityspecific mutation panel Multi-Gene Panels
(e.g., Ashkenazi Jewish BRCA1/BRCAZ2 panel) Single Gene/Syndrome
A Single gene or syndrome te&.g., CDH1 only)

A Small panels, midize panels, big panels
A Some focused on certain types of cancer, someqancer panels

A Some limited to genes with management guidelines and some
includegenes with unestablished cancer risks daking
management guidelinesnust choose carefully

A Rarely: wholeexome, wholegenome
A Wide variation in comprehensiveness and cost of different tests

A Insurance authorization is often necessary
Professionabrganizations suclas the NCCN and SGO have begun to recommend that
multi-gene panels only be ordered in consultation with a genetics professional due to
their intrinsiccomplexity. ACOG

District I

Ethnic Panel

Single

Site

Created by ACOG District Il in 2017 / Upddtetruary2018

49



50
DSYSUAO azxzl NRARI yUa
Aa+xF NAIYyG 27F dzy OS Nlalgéngtic éhangeyfatthas Qoegh @esnstiveld ctass(fied ash &
to whether it can cause a cancer predisposition

A VERY:ommon:~2-10% on single gene tests; ~40% chance of a VUS esizaiganels, ~10% chance of
>1 VUS on panel)e bigger the panel, the more likely there will be a VUS

A Eachlab performs their own interpretation of pathogenicity of variants; labs may disagree

A Resources exist to help clarify variant stat@8nVardatabase [(ttps://www.ncbi.nlm.nih.gov/clinvar),
predictive models, literature, colleagues

A Sometimes family studies are offered through the lab to try to clan&aning

A Registries for patients with variants of uncertain significance:
A PROMPT Studiattp://promptstudy.info/
A GenomeConnechttps://www.genomeconnect.orf

A Over time, many variants are-classified
A The lab sends an updated report to thedering provider
A The ordering provider will be responsible for-oentacting patients

<)
ARG
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Genetic Variant Classification

Definitely > 0.99 Testat risk relatives for Full high risk

: : : o Not indicated
pathogenic variant surveillance guidelines

Likely Testat risk relatives for Full high risk May be helpful to
: 0.950.99 : : 0 : )
pathogenic variant surveillance guidelines further classify variant

May be helpful to

Do not use for predictive Based orfamily history further classify variant

Uncertain  0.050.949 testing in relatives (and other risk factors)

Do not use for predictive ¢ NB I (i yturther (?ag;:tsftl/;r?an

Likely benign 0.001-0.049 testing in relatives RSGSO(GSRE

: Do not use for predictive ¢ | | a yz Nz)(t?r%'iclétgdf\ 2
Benign L )
testing in relatives

Source Adapted from: IAROnclassified Genetic Variants Worki@goup HumMutat. 2008 Nov; 29(11): 1282291;Standardsnd guidelines for the interpretation of
sequence variants: a joint consensus recommendation of the American College of Medical Genetics and Genomics and tloa fssddolacularPathology Geneticdn
Medicine2015(17): 406423
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PostTestGenetics Consultation and Counseling

REVIEW A The meaning of test result in the context of patient and family history
DISCUSS A Findings and limitations of the testing A
t FGASYOQa LISNEB2YFE AT SR OF yOSNJ NA a
Medical management recommendations and options
t FGASYdQa L Fya F2N aKFNAy3I GKS N

ASSESS A And explore patient response to the results

PROVIDE A Anticipatory guidance about what to expect next
A Directionabout how to access more information now or in the future

SourcesOlopladeO, Cummings Principles & Practice of Oncology Upddt@96; 10:1413.; Schneider KCounseling about Caner: Strategies for Genetic Couns2Hiregl. ﬁ
New York: John Wiley & Sons; 2001. ACOG
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Positive Results: Interpretation and Management

POSITIVE Conclusive: A Discussiomf cancer risks A Clinical management plan
Known A Reproductive risks A Communicating resultand
(mutation cancerriske A CF YAt & YSYO0SNAQ Nientifying atriskfamily

identified) A Options for preventiorand early members (CASCADE testir

detection
**Also include: A Impact on prognosis and treatment **see next slide for details
variant suspected (eg BRCA1/BRCA2 and PARP inhibityps,

or likely deleterious of surgery recommendgd

‘ 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:

A Early/increased surveillan¢e.g. mammogram, colonoscopy, ultrasound, MRI)
A Lifestylechangesé.g, sunavoidancediet, exercisg

A Chemoprevention (e.g., oral contraceptives, Tamoxifen)

A Prophylactic surgery (e.g., oophorectomy, mastectomy, colectomy)

A Tailored cancetreatment strategieség. PARP inhibitors, type of surgery)

A

Refer to published guideline NCCN guidelinesutline managementor somesyndromes/genes.g.,BRCABNd BRCA2
for detailed management Lynch, LFraumenj FAP, CowdeReutzJeghers
protocols A NCCN may not fully address all the cancer risks and management needs focastberrisk
genesge.g.,ATM, CHEK2, PALB2, BRIP1, RAD51C/D, FH, NF1
A Geneticsconsultation is prudent for such cases
A Other publishedesources may exist

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

Cascade testing forgisk A ! YAljdzS aAiddzrbazegzy ABQw YRGAS8YzAE AlGQa |
family members A Assist in identifying family members at increased risk, facilitating family communication
resultsand Inking other family members to genetics professionals

|
ACOG
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VUS Results: Interpretatioand Management

Variant of Inconclusive A Explain that cancer risk associated with theA Consider family variant studies
uncertain variant is not yet known

L A Consider testing other affectec
significance

family members for mutations

A Do not use the variant for clinical
, YIyIF3SYSyiasz AyaaSIR A giRefer patients to studies and

(with no registries

known family

_ A Provide individualized risk assessment bas A Keep a database of patients
mutation)

on personal and family risk factors with variants incase they need
to be recontacted

A Personalized clinical
management plarif**see next
slide for details)

‘ If testing was ordered by another provider, always refer these patients to a

genetics professional. 3
ACOG
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VUS Results: Management

Usepersonalized cancer risk estimates based on relevant risk factors using models@ddmiologic data

56

VUS withiNO KNOWNnutation
In the family

A Manage according to their personalized cancer risk estima
A Some risk models can incorporate personal gaxdily history
ANDpatient test results into remaining cancer risk

e

predictions

THESE patientmay qualify for and/or warrant enhanced screening based on thessessments:

A BreastMRI and enhanced surveillanifdreast cancer risk >20(see NCCN guideline)
A More frequenthlonoscopy, dermatological exam, or other organ screemrspme patients
A a myearNXzt S YcanceisaréehaglO years before the earliest diagnosis of that cancer in their

family

A Some clinical diagnostic and management guidelines call for people meeting certain criteria to hav
specific enhanced screening whether not they have an identifiable mutation (e.iDGC)

Created by ACOG District Il in 2017 / Upddtetruary2018
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Negative Results: Interpretation

No known mutation in family:
Breast Ca risk= 33.2%(pest)

32.3%(postest)

~d. 70 ‘ d.52

Breast cancer 55 Breast cancer 50

INCONCLUSIVE:

Patient must be managed based on faniily

history and personal risk factors;
often warrants enhanced screening;
testing still indicated for affected relatives

Created by ACOG District Il in 2017 / Upddtetruary2018
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Cancer
Panel Test
IS Negative

Family withknown mutation BRCAL
Breast Ca risk43.5%pre-test)
14.7%posttest)

d. 70 d. 52

Breast canceb5 Breast cancer 50 |

BRCA1+ BRCA1+ C’)

NEGATIVEatient is negative for \
the familial genetic alteration, and the\, BRCAZ1 /~
hereditary risks associated withat D
(*but could still have other genetic and

non-genetic cancer risk factojs

Often follows population screening ACOG
quidelines. e
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Negative Results: Interpretation and Management

Negative Conclusive A Risk of sporadic cancand alherence to Personalizedlinical

: : population screening guidelinddNLESS:
(known family (SIETIIMES X other family/personatisk factors are management plan

mutation) based on present **see next slide for details

current A If the family mutation is a risk modifier
knowledge) and residual cancer risk is expected (e.qg.,
CHEK?2)

A Provide individualized riskssessmenased
on personal and relevant family risk factors
Negative Inconclusive A Risk of unidentified or undetected mutation C A Consider testing other
(No known family mutation in other family members family members for

mutation) mutations
A Provide individualized riskssessmenbased A Personalized clinical

on personal and family risk factors management plan
(**next slide for details)

- If testing was ordered by another provider, many of these patients can still

benefit from posttest consultations with genetics professionals. A% -
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