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Learning Objectives

After today’s lecture, the participant
should be able to:

1. Understand role of primary care clinicians in
cancer genetics and prevention

2. Understand components of genetic
counseling




Models of Genetic Counseling and Testing

Point A:
Screening Sites
Imaging, OB, GI, GU, PCP

Point B:
Genetic Specialists




Main Genetic Counseling Implementation Models

Referral Model

Screening Site screens patients but then refers high risk
Interested patients to an appointment with a genetic
specialist

Point of Care Scheduling

Screening Site screens patients and all high risk interested
patients make an appointment with a genetic specialist
before they leave

Point of Care Counseling

Screening Site screens patients and all high risk interested
patients get counseled immediately




New USPSTF
Guidelines

Released August
2019
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USPSTF

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

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

(B recommendation)
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USPSTF

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

mutations.
(D recommendation)
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Not Just BRCA 1/ 2 anymore...

= Next-generation sequencing (NGS) technology allows
rapid analysis of sets of genes at low/similar costs

=  “When more than one gene can explain an inherited
cancer syndrome. Then multi-gene testing can be more

efficient and/or cost-effective than single-gene testing.”
NCCN 3.2019 Colorectal Guidelines
https://www.nccn.org/professionals/physician qls/pdf/genetics colon.pdf

= Common Cancer Panels
High Penetrance Genes
Moderate Penetrance Genes
***Increased risks of VUS & not-clearly actionable genes

Cancer Center
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NCCN Clinical Practice Guidelines in Oncolegy (NCCN Guidelines”)

Genetic/Familial
High-Risk Assessment:

Breast, Ovarian, and Pancreatic

Version 1.2020 — December 4, 2019
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Genetic/Familial High-Risk Assessment: Breast, Ovarian, and Pancreatic
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and management. The counselor should recommend genetic counseling
and testing for at-risk ralatives. Since some pathogenic or lkaly
pathogenic variants arg assocaled with rane aulosomal recessig
conditions (eg, Fanconi anamia is associated with A TM, BRCAZ, BRIFT,
and PALBZ variants), testing of a pariner of a camier of a pathogenic. or
likedty pathogenic varant may be considensd to inform reproguctive
decision-making.*' See Table 3 for a kst of pathogenic/ikely pathogenic
variants associated with autosomal recessive conditions.

Multi-Gene Testing

MNext-generation sequencing allows for the sequencing of mulliple genes
simultaneously. This ks referred to as multi-gene testing. Multi-gene testing
for hareditary forms of cancer has rapidly altered the clinical approach to
testing at-risk patients and their families, Multi-gens testing simultaneoushy
analyzes a set of genes that are associated with a specific family cancer
phanotype or multiple phanotypes. Multiple studies hava shown that this
appraach may delect pathogenic o likely pathogenic variants not found in
gingle-gena tasting. ™% A study of 198 women raferred for BRCA 12
testing who underwent mulli-gene lesting showed 16 deleberious
mutations out of 141 women who tested negative for BRCA T2 (11.4%;
95% Cl, 7.0-17.7).*! The discovery of thesa mutations lad to
recommendations for further screening. Therelone, findings fram muli-
gene testing have the potential to aller clinical manageament **

Multi-gene testing could include only high-penetrance ganes associated
with a specific cancer, or both high- and moderate-penetrance genes.
Comprehensive cancer risk panels, which include a large number of genes
associated with a vanety of cancer types, are also available.™ The
decision to use multi-gene testing for patient care should be no different
than the rationale for testing a singhe gene known Lo be agsociated with
the development of a specific type of cancer. Testing is focused on
identifying a pathogenic or Bkely pathogenic varant known 1o be dinically

actionable; that is, whether the management of an individual patent is
allered based on the presance or absance of the variant. Multi-gane
festing may be most useful when more than one gene can explain an
inherited cancer syndrome. For example, though ovarian cancaer is mainky
associated with BRCA 1/2 pathogenic or likely pathogenic varianis, it may
alzo be assocaled with vanants in the following genes: BARDT, BRIF1,
MRET1A, MSH2, MSHSE, NON. PALBZ, RADS1C, RADS1D. and TP53.47™
Genes associabéd with heredilary breast cancer include the following that
could potentially be included In a multi-gene test: BRCATS 2, ATM,
BARD1, CHEK2, PALB2, TPE3, PTEN, STK11, and COH{.10EETE g
thise cases whene more than one pathogenic or likely pathogenic variant
could potentially influence a condition, mult-gene lesting may be morne
efficient andior cost-affective.™ ™™ Multi-gena testing may also be
considered for those who lested negative (indeterminate) for one particular
syndrome, but whose parsonal and family history i suggestive of an
inhavited suscaptibility. ®-™

There are several issues to consider regarding mulli-gene testing. First,
commercially available tests may differ significantly on a number of
factors, such as numbar of ganas analyzed, turnaround tima, insurance
coverage, and variant reclassification protocol, among olhers, Tesls
requiring & lomger turnaround time may not be suitable for patients who
nisird rapid results. The sSpacific laboratory and multi-gene test should be
chosen carefully.”™ Second, in some cases, next-generalion sequencing
may miss some pathogenic or likely pathogenic variants that would have
been detected with traditional single-gane analysis.® Third, pathogenic or
likety pathogenic vanants identified lor mone than one gene add
complexity that may lead to difficulty in making risk managament
recommendations.™ A management plan should only be developed for
identified pathogenic or likely pathogenic vartants that are clinically
actionable.
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NCCON Chinical Practice n INCCN '] I
. . . ey Cancer Genetic/Familial High-Risk Assessment: Colorectal Discuss
Genetic/Familial High-Risk Network® 9 E—
Assessment: Colorectal T ———
Version 33010 — Decemter 13, 2015 Table 1: Multi-Gene Testing Definitions
NCCN ory
[ Connss | Multi-gene panel Laboratory test that includes testing for pathogenic variants of moere than one gene.
a R RO FOSK Syndrome-specific panel Panel that only tests for one syndrome (eg, LS, adenomatous polyposis).
Cancer-specific panel Panel that tests for more than one gene assoclated with a specific type of cancer.

“Comprehensive” cancer panel | Panel that tests for more than one gene assoclated with multiple cancers or multiple cancer syndromes.
Actionable pathogenic variant Pathogenic variant that results in a recommendation for a change iin clinical management.

Genetic test result indicating a sequence variant in a gene that is of uncertain significance. Variants are
generally not clinically actionable, and most (but not all) are ultimately re-classified as benign 2P

Variant of uncertain significance

Table 2: Pros and Cons of Multi-Gene Testing for Hereditary Colorectal Syndromes®

= Mone efficient testing when more than one gene may explain + Higher chance of identifying pathogenic variants for which
presentation and family history. clinical management is uncertain. Estimates suggest that 3%—4%
= Higher chance of providing proband with possible explanation for | (Gastroenterclogy 2015 Sep;149:604-13.e20; Clin Genet 2014:
cause of cancer. 86:510-520) of pathegenic varlants identified are not clearly clinically
= Competitive cost relative to sequentially testing single genes. actionable, such as finding a pathogenic variant in a moderate-risk

ene for which management is unclear,

« Higher chance of identifying variants of uncertain significance that
are not actionable; reported rates of finding variants of uncertain
significance range from 17%-38%.

* Higher chance that patient will mistakenly receive overtreatment and
overscreening If variants of uncertain significance or pathogenic
variants for which clinical management is uncertain are incormectly
interprated.

3 Mersch J, Brown M, Pirzadeh-Miller S, el al. Prevalencs of vanani reclassificabon 'I'nming;ﬁediwy cancer ganatic basting. JAMA 2018:320:1266-1274.
;l?':?ﬂ 5{1%6;113‘:59??& L. Behrendt C, &1 al. Prospective study of cancer genelic variants: Variation in rale of reclassification by ancestry. J Nall Cancer Inst
# Hall MJ, et al. Gene panel testing for inherited cancer risk. .J Matl Compr Canc Netw 2014;12:1338-15346.

Continued

Meti: All it afe ealegory DA uhléid stharaiss indicabed.
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Why Is this important for patients?




ACCESS
BY
THE
NUMBERS

4,000 GCs in entire US
~700 work in Cancer Genetics

(1:500,000 Americans)

250,000 practicing PCPs

130,000 PAs
24% in primary care ~31,000 PAS

192,000 NPs
49% in primary care ~94,080 NPs




Steps for Proper Genetic Counseling

1) Identification of candidates for testing
2) Patient education

3) Benefits and harms of genetic testing
4) Interpretation of results after testing
5) Discussion of management options

UChicagoMedicine
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Step 1. ID

»Familial risk assessment tools
1. Ontario Family History Assessment Tool (Table 1)

Manchester Scoring System (Table 2)

Referral Screening Tool (Table 3)

Pedigree Assessment Tool (Table 4)

7-Question Family History Screening Tool (Table 5)

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

7. BRCAPRO (statistical model/associated software)

o 0k W
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Step 1: 1D

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

d YOUNG
J RARE
1 MULTIPLE CANCERS
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Pass Waiting Room Time...
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Ontario Family History Tool

@ JAMA Network™

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive
Services Task Force Recommendation Statement Table 1. Onitaria Family History Assessment Toal®

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

Breast and ovarian canges
Wokher (1]
Sibling 7
Second-/third-degree relative 5

Breast cancer relatives.

Parent

Sibling

Sacand-Mhind - degnee relalive
Mlabe relative (add o above)

Breast cancer characheristics

BB W B

st g, ¥

10-29

039

40-45
Premenopausal fperimenapaal
Bitateralfmultdocal

(R R -

Ohwiarian cancer relibived

Mlgthet 7

Sibling 4

Sacond-'thind -degree relative 3
Chvarian cancer onset age, v

<} i

&0-60 4

=G 1
Prostate cancer onse

Mge <50y 1
Colon cancer onset

hge <50y 1
Family total

Rederral® =10

* S Galipin 1 a,™ Ovss ot a,'® Panchal ot " Parmmigiani et al,™

* Roeferral with soone ol 10 o greater conmesponds 1o doubling of Ehecimes sk Tor
breast cancor (229%)
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Manchester Scoring System

@ JAMA Network™

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive
Services Task Force Recommendation Statement

Table 2. Manchester Scoring Syster®
JAMA. 2019:322(7):652-665. d0i:10.1001/jama.2019.10987  —— 18

Risk Factor (Age at Onset for Relative BRCAL BRCAZ
in Direct Lineage) Score Score
Female breast cancer, y
230 [ 5
30-39 4 4
40-49 ] E]
50-59 2 F]
11 1 1

Male broast canoer, ¥

<50 5 &
{1 5 54
Owrarian cancer, y
) B 5
260 5 5
Pancrestic cancer
Ay age 0 1
Prastate cancer, y
<6l a F]
1] o 1
Total individual genes 10 10

Tatal for combined = 15

Abbreviation: BRCA. breast cancer susceptibility gene.,

* Sew Oros ot al,™ Parmigiani et al,™ Antoniou et al ™ Barcenas ot al ™
Evans ¢t al. ™

b seore of 10 in either column or a combined scone of 15 for both
columng would be equivalent to a W% chanoe of identifying a BRCA)
o BRCAZ muwtation.

© I tesstingg for BRCAZ.
i vesstingg for BRCA).

AR ainiad Copyright 2019 AmericaRNISEIS
UChlcagO MedlCIl'le . All Rights Reserved.

Cancer Center
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Referral Screening Tool

@ JAMA Network™

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive
Services Task Force Recommendation Statement

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

Table 3. Referral Screening Tool ™"

History of Breast or Ovarian Cancer in the Family? If Yes, Complete Checklist

Breast Cancer Ovarian Cancer
Risk Factor at Age =50y at any Age

Yourself
Mother

Sister

Daughter

Mother's side
Grandmother
Aunt

Father's side
Grandmaother
Aunt

=2 cases of breast cancer after age 50
y on same side of family

Male breast cancer at any age in any
relative

Jewish ancestry

* Spp Bellcross et al

Copyright 2019 American Medical Association. " Referral if 2 or more checks in table.
Allljé'@utﬁ Besalvad: 11/13/2019
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Pedigree Assessment Tool

@ JAMA Network”

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive
Services Task Force Recommendation Statement

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

Table 4. Pedigree Assessment Tool*°

Score for Every Family Member
With Breast or Ovarian
Cancer Diagnosis, Including

Risk Factor Second-/Third-Degree Relatives

Breast cancer at age 250y 3
Breast cancer atage <50y 4
Ovarian cancer at any age 5
Male breast cancer at any age 8
Ashkenazi Jewish heritage 4

Total

3 See Hoskins et al,?® Teller et al.2*

bScore 8 or greater is the optimal referral threshold.

Copyright 2019 American Medical Association.
All Rights Reserved.
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7-Question Family History Tool

@ JAMA Network

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive
Services Task Force Recommendation Statement

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

Table 5. Seven-Question Family History Screening®®

No.

Questions

1

v B W N

Did any of your first-degree relatives have breast
or ovarian cancer?

Did any of your relatives have bilateral breast cancer?
Did any man in your family have breast cancer?
Did any woman in your family have breast and ovarian cancer?

Did any woman in your family have breast cancer
before age 50 y?

Do you have 2 or more relatives with breast .
and/or ovarian cancer? *Same side

Do you have 2 or more relatives with breast :
and/or bowel cancer? Of famlly

3 See Ashton-Prolla et al, %> Fischer et al.?®

® One positive response initiates referral.

& UChicagoMedicine

Comprehensive Cancer Center

Copyright 2019 American Medical Association.
All Rights Reserved.

N CI Comprehensive Date of download: 11/13/2019
Cancer Center

& Cancer Center Designated by the
Maticnal Cancer Institute



International Breast Cancer Intervention Study Model

@ JAMA Network

From: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer: US Preventive
Services Task Force Recommendation Statement

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

Table 6. International Breast Cancer Intervention Study Model®®

No. Risk Factor

1 Personal history: current age, age at menopause, age at menarche,
childbirth history, menopausal status, use of menopausal
hormone therapy

2 Personal breast history, breast density (optional), prior breast
biopsy, history of cancer (breast or ovarian), genetic testing

Ashkenazi Jewish inheritance

4 Family history (genetic risk)—relatives with breast
or ovarian cancer, age at diagnosis, genetic testing

3 See Fischer et al,?® Cuzick.?’

b Referral for genetic testing if the personal risk level for a mutation in
breast cancer susceptibility gene 1 or 2 is 10% or greater.
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National .
I Comprenensive NCCN Guidelines Version 1.2020 NCCN Guelnas e
NCCH S Hereditary Cancer Testing Criteria Discussion

TESTING CRITERIA FOR HIGH-PENETRANCE BREAST AND/OR OVARIAN CANCER SUSCEPTIBILITY GENES
{This often includes BRCAT, BRCAZ, CDH1, PALB2, PTEN, and TP53 among others. See GENE-A for a more complete list,)*bed

1. lndwm:l: wltn lrr,y blo-od mtlm: wm I known pmomnit-ﬂikm pathogenic variant in a cancer susceplibility gene

2. Individuals meeting the criteria below but with previous limited testing (eg, single gene and/or absent deletion
duplication analysis) interested in pursuing multi-gene testing

3. Personal history of cancer

= Breast cancer with at least one of the following: Criteria
» Diagnosed at age =45 y; or muet — Sea GENC-
¢ Diagnosed at age 46-50 y with

O Unknown or limited family history; or
o A second breast cancer diagnosed at any age; or
421 close blood relative® with breast, ovarian, pancreatic, or high-grade (Gleason score Z7) or intraductal
prostate cancer at any age
» Diagnosed at age =60 y with triple-negative breast cancer;

» Diagnosed at any age with:
0 Ashkenazi Jewish ancestry; or
4 21 close blood relative® with breast cancer at age =50 y or ovarian, pancreatic, or metastatic or intraductal If eriberia
prostale cancer at any age; or If testing Tor other
4 23 total diagnoses of breast cancer in patient and/or close blood relatives® criteria hereditary
» Diagnosed at any age with male breast cancer not medt, syndromes
* Epithelial ovarian cancer' (including fallopian tube cancer or peritoneal cancer) at any age consider nat met,
+ Exocrine pancreatic cancer at any age¥ (See CRIT-3 testing than cancer
* Metastatic or intraductal prostate cancer at any for other screening
* High-grade (Gleason score 27) prostate cancer with: hereditary as por
¢ Ashkenazi Jewish ancesiry; or syndromes| |NCCH
» 21 close relative® with breast cancer at age <50 y or ovarian, pancreatic, or metastatic or intraductal prostate Screening
Cancer at any age; or Guidelines

» 22 close relatives® with breast or prostate cancer (any grade) at any age.
= A mutation identified on tumor genomic testing that has clinical implications if also identified in the germling
4 In'ﬁil IH R?'"‘uﬁ%'o?’" decision-making, such as for HER2-negative metastatic breast cancer!

«Ana d or unaffected individual with a first- or second-degree blood relative meeting any of the criteria listed
above (except individuals who meet criteria only for systemic therapy decision-making
* An affected or unaffected individual who otherwise does not meet the criteria above but has a pmblhility »5%ofa
BRCA1/2 pathogenic variant based on prior probability models (eg, Tyrer-Cuzick, BRCAPro, Pennll)® Foolnotes
Continued on next page

Mode: All rscommandations are calegory 1A unlsss othareise indicaied,
Clinicsl Trishy: NCCN Bt the Beat B af any patisnt with cancer i in o clinical trisl. Participation in clinizal trialy s sepacially sncouraged,
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National

s gg?c;;rrehenswe :CCN Guidelines Version 1.2020 Table of Contents
Network® ereditary Cancer Testing Criteria Discussion

TESTING CRITERIA FOR HIGH-PENETRANCE BREAST AND/OR OVARIAN CANCER SUSCEPTIBILITY GENES (continued)

(This often includes BRCA1, BRCA2, CDH1, PALB2, PTEN, and TP53 among others. See GENE-A for a more complete list.)*b.c.d

Testing may be considered in the following scenarios (with appropriate pre-test education and access to post-test management):

1. Bilateral breast cancer, first diagnosed between the ages ol S0and65y

2. An unaffected Ashkenazi Jewish individual’

3. An affected or unaffected individual who otherwise does not meet any of the above cm.rla but with a 2.5%~5% probability of BRCA1/2
pathogenic variant based on prlor probability models (eg, Tyrer-Cuzick, BRCAPro, Pennll)®

1. Womon diagnond with bnast cancor nt aga >65 y, wlth no clon rolatlvo' nn bnaat. orvulm. paneruﬁc. or proouh cancer
2. Men diagnosed with localized prostate cancer with Gleason Score <7 and no close relative® with breast, ovarian, pancreatic, or prostate cancer

8 For further detais regarding the nuances dgemkooumdmmdhutmg see EVALA. "mummasmymmmmmmmm
bTemlupmmmdh«mM Into consideration faciors such includes distant metastasis and regional bed or nodes. It is not a biochemical recurrence
upommmmm insurance restrictions to particular labs (and only. Prostate cancer-specific mortality should be a surrogate for metastatic disease for
mm)mmdwswmmmdmm1ma family Nistory purposes.
Individuals should have pre- tion on the chall mumm'&wmmmmmmmwmmuc
nmmbdwtspodﬁcsyn&um(ogcomwmgmww HER2-negative breast cancer, platinum therapy for prostate cancer and pancreatic
clinical phenotypes) in the absence of a family history typical of such syndromes (does not cancer. See the relevant NCCN treatment guidelings for further details.,
::yfovdonovopahogulcvamm:)PmMaluo“mmwmmlmm(umuwmmmmznﬁmmwmm
uncertain cinical moncalielic TYH).  relatives (eg, paternal gra ther's mother or sister). If the affected first-degree relative
€ Meeti ono.:td %m'w:rmw odd’&auwmntm underwent genetic testing and is negative for detectable mutations and there is no other
coun: often genesc testing "W'“‘"'- of cancer, there is a low that any finding will have d
°Fomnpupooesolmoeew invasive and ductal carcinoma in situ breast cancers mmylwgumw pmmcmw wywwmmmm‘m“b.
should be included. offered testing uniess indicated for other relatives based on addts
* Close blood relatives include first-, second-, memmmmmmdukmm‘jmmmsgmmmogmm BRCA"RD‘MWNMMMM
¢ famly. (See EVAL-B) : , is utilized because of avatability of prior probabiity g
8WMQW:~MWW.W_NW. Lynch i

pyTx g A
P.ns«s«uoummn.mmmcem with mutations in these genes should be considered. The

MOrS Can aisg MW
Mm. development of validated models that include these parameters 1o determine eligibiity
OWM%dumamd o - will have & and appropriateness for gene panel testing for inherited cancer risk. These models are
mmmmmuumu sngressive |l iner Maatons of BRCA1/2 may be oflersd fo unaflected
mmmmmmaﬁmmmmmmﬁummmm. there may ' 1oy 9 ree e Stod o
NWmemmmmmmwmdw. women as earty s age 18-25 years, who have one grandparent i .-
In addition, increasing evidence md.mm,mw“” of Ashkenazi Jewish ancestry, irrespective of cancer history in the famiy, as part of
pathogenic variant may direct use of targ pies for p with p atic cancer longitudinal studies. For those without access o longitudinal research studies, lesting
(SQLWWWMM&M)WSWAMAOWJ MNW"Mﬂmb”mmmmmMM.
Ciin Oncol 2015:33:3124-3129. Shindo K. Yu J, Suenaga M, et al. J Ciin Oncol 2017,35:3382-  additional genetic testing i indicated, and high-cisk management. Testing should not be
3390. Golan T, Hammel P, Reni M, et al. N Engl J Med 2019;381:317-327.) offered cutside of a medical framework or clinical trial.
Note: All d are Y 2A unless indi d.

cumrmmcumummmdwmmwbhoelmmrmhdhw‘muww
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Simple Pocket Checklists Help...

What is Hereditary Breast and Ovarian Cancer?

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

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

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

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

0 Awoman is diagnosed with a second breast cancer in the same or the other breast or has both
breast and ovarian cancer

U

A male relative is diagnosed with breast cancer

U

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

O Having Ashkenazi Jewish ancestry
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https://www.cancer.net/node/31322
https://www.cancer.net/node/31343
https://www.cancer.net/node/31382
https://www.cancer.net/node/31265
https://www.cancer.net/node/31388
https://www.cancer.net/cancer-types/breast-cancer-men

"3-2-1 rule"

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

Amsterdam II criteria for Lynch syndrome

There should be at least three relatives with any Lynch syndrome-
associated cancer (colorectal cancer, cancer of the endometrium,
small bowel, ureter, or renal pelvis)

One should be a first-degree relative of the other two
At least two successive generations should be affected
At least one should be diagnosed before age 50

Familial adenomatous polyposis should be excluded in the colorectal
cancer casels), If any

Tumors should be verified by pathological examination

Adapted from Vasen HF, Watson P, Mecklin JP, et al. Gastroenterology
1999 116:1453.
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Free Online Calculation Tool

1BIS Breast Cancer Risk Evaluation Tool
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http://www.ems-trials.org/riskevaluator/
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http://www.ems-trials.org/riskevaluator/

Free Online Calculation Tool
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Steps for Proper Genetic Counseling

1) Identification of candidates for testing
2) Patient education

3) Benefits and harms of genetic testing
4) Interpretation of results after testing
5) Discussion of management options
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STEP 2:
PATIENT
EDUCATION
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https://www.invitae.com/en/individuals/?wvideo=j0gnqn9fx2

1, request and permit nvitae to analyze the gene(s) indicated
on the test requisition form in: Q My sample Q My child’s sample. No testing apart from that which is ardered will be
performed. Additional testing requires my additional, express consent.

| UNDERSTAND THAT:
1. More information about (condition tested) is available from my healthcare provider
and can also be found on the Invitae website (wwwinvitae.com).
2. The results of this DNA test could be:
a. Pesitive, and may:
i contribute to the diagnosis of a genetic condition.
ii. reveal carrier status for a genetic condition.
ii. reveal a predisposition or an increased risk for developing a genetic disease in the future.
iv. have implications for ether family members.
b. MNegative, and may:
i.  reduce but not eliminate the possibility that my condition has a genetic basis.
ii. reduce but not eliminate my predispesition or risk for developing a genetic disease in the future.
ii. be uninformative.

iv. not remove the need for additional testing.
¢ Of uncertain significance and may:
i. leadto a suggestion that testing additional family members may be helpful.
ii. remain uncertain for the foreseeable future.
ii. be resolved over time. My healthcare provider will be notified of any changes to the classification of previousky-
reported variants that relate to my (my child's) result.

When available, testing an affected family member may be more informative.

3. Molecular genetic tests may not be diagnestic for the selected condition(s) in all individuals. This test may or may not provide
actionable information or have an implication on my medical management.

4. Some types of DNA changes that could cause a specific genetic disorder may not be detected by this test. As with most
molecular genetic tests, Invitae's test has technical limitations that may prevent detection of specific rare variants due to poor
DMA guality, inherent DNA sequence properties, or ather types of limitations.

5. There may be possible sources of error including, but not limited to, trace contamination, rare technical errors in the
laboratary, rare DNA variants that compromise data analysis, inconsistent scientific classification systems, and inaccurate
reporting of family relationships or clinical diagnosis information.

6. Invitae will only interpret the parts of the DMNA sequence of gene(s) indicated on the requisition form by my ar my child's
physician. However, the technology cbtains the DMA sequence information related to a broad range of genetic conditions
and interpretation and release of other parts of the remaining genetic data can be requested through my healthcare provider
(additional charges may apply).

7. Invitae's clinical reports are released only to the cenified healthcare professional (s) listed on the test requisition form. Clinical
reports are confidential and will only be released to other medical professionals with my explicit written consent. It has been
explained to me that my clinical report is available for me to view or download at the Invitae website (www.invitae.com) after it
has been released by my healthcare professional(s). Alternatively, my clinical report can be made immediately available upon
completion of the test with the prior approval of my healthcare professional, as indicated on the test requisition form.

& Itis my responsibility to consider the possible impact of my or my child's test results as they relate to insurance rates,
obtaining disability or life insurance and empleyment. The Cenetic Infarmation Mondiscrimination Act (GINA), a federal law,
provides some protections against genetic discrimination. For information on GIMA visit http: [fwww genome.gov) 100023 28.

9. Results from the Invitae test are analyzed with the assumption that correct information on family relationships has been
provided. Due to the type of test performed there is the pessibility that inconsistencies in information on family relationships
could be identified if multiple family members are tested. For example, this test may detect misattributed paternity, where the
stated father of an individual is found to not be the true biological father. |t may be necessary to report these findings to an
individual who requested testing.

HEADQUARTERS | V&0 16th Street, San Franciics, CA 34303 | OMLUINE | CONTACT | i i o | p: B00436-3037 | E415-2764164
£ 2019 keibisn Corpaaration. A1l Rights Reserved
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1 will be offered genetic counseling with a geneticist, genetic counselor or other qualified healthcare provider who can answer
questions, provide information and advise about alternatives before and after having this test. Further testing or additional
physician consults may be warranted.

. My (my child's) data and personal information will be stored and protected in strict cenfidence complying with regulatory

requirements (e.g. HIPAA and equivalent protections), and acknowledge that | have read and understand |nvitze's Privacy
Policy and Motice of Privacy Practices. My (my child’s) individually identifiable health information (i.e., “Pratected Health
Infarmation” under HIPAA) will NOT be used in FOR PROFIT research without my additional, explicit consent.

Because the understanding of genetic information will improve over time, Invitze may notify me of elinical updates related to
my (my child’s) genetic profile (in consultation with my primary clinician as indicated). | may request additional notifications
and resources relevant to my genetic profile by creating an account at www.invitae.com/patients.

I have the right to receive a copy of this consent form.

New York residents anly: My (or my child’s) sample shall be destrayed no more than 60 days after the sample was taken or at
the end of the testing precess, whichever occurs |ater, unless | agree othenwise by legging in to the Invitae patient portal
{www_invitae.com/patients (signin) and navigating to Account Settings = Preferences. Samples will not be used for research or
quality contral purposes without my expressed written consent which can be provided by logging in to the lnvitae patient
portal {www invitas compatients fsignin) and navigating to Account Settings = Preferences.

BY SIGNING BELOW, | ATTEST TO THE FOLLOWING:

1. I have been informed of the likelihood of finding a change in the gene(s) for which 1, or my child, am being tested and have
received test-specific clinical infarmation.
2. lhave read and understand the information provided en this form and have had an opportunity to have any questions
answered by my healtheare provider.
Sgnitues of panist] ok, F patient & minoe ‘ [
Parest's/guardian’s name |pesse print] ‘ Ermui arldess

HEALTHCARE PROVIDER STATEMENT

By signing below, | attest that | am the referring physician or authorized healthcare professional. | have explained the purpose of
test described above. The patient has had the oppertunity te ask questions regarding this test and/or seek genetic counseling.
The patient has voluntarily decided to have this test performed by Invitae.

Healbeare provieler signature ‘D-u

HEADQUARTERS | 1400 16th Strest, San Franciaco, CAS4103 | ONLINE o | CONMTACT | cli o | p: B0DA26-H37 | £ 4152764164
£ B3 bovitis Corpmrasion. All Rights Reservecl EH




Important to be able to explain mechanisms:
Tumor Suppressor Genes

Medscapee® www.medscape.com

I Qo
(Bl BRIt

N

17 Chromosome 13

Source: Cancer Control @ 2004 H. Les Moffitt Cancer Center and Rasearch Institute, Inc.
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Steps for Proper Genetic Counseling

1) Identification of candidates for testing
2) Patient education

3) Benefits and harms of genetic testing
4) Interpretation of results after testing
5) Discussion of management options
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Step 3: Risks & Benefits

= PERSONALIZED MEDICINE

* |ncreased surveillance can identify cancer

at its earliest, most treatable stage.

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

= FAMILY BENEFITS

= Relatives at high risk can undergo
enhanced surveillance, while those
without the family variant may be able to
avoid unnecessary procedures (and
unnecessary worry).

* TREATMENT OPTIONS

= Rapid genetic test results can inform quick
surgical decisions without disrupting
treatment timelines.

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

Comprehensive
Cancer Center

UChicagoMedicine

Comprehensive Cancer Center

NCI

A Cancer Center Designated by the
Maticnal Cancer Institute

= INCONCLUSIVE RESULTS

= HIPAA

= Privacy protections

= GINA

= 2008 Genetic Information Nondiscrimination
Act (GINA) protects against discrimination by
health insurance plans based on an individual’s
genetic information.

= ACA

= Prohibits health plans from turning people
down or charging them more because they
have a pre-existing condition.

= Family Planning & Family Stress




Steps for Proper Genetic Counseling

1) Identification of candidates for testing
2) Patient education

3) Benefits and harms of genetic testing
4) Interpretation of results after testing
5) Discussion of management options
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Step 4: Interpretation of Results

1) Neq atlve genetic test for a disease may not completely rule out
that disease.
= [f known mutation in family, this can be more informative.

= |f affected relatives were not tested, there is still familial risk.

2) POS |tlve result may mean that patient is predisposed to developing

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

IS currently uncertain for impact on health, more research is
needed and it should be resolved over time.

Cancer Center
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Result Sample #1;

®

BREAST CANCER RISKSCORE™

GENETIC RESULT: NEGATIVE - NO CLINICALLY SIGNIFICANT MUTATION IDENTIFIED

Note: "CLINICALLY SIGNIFICANT," as defined in this report, is a genetic change that is associated with
the potential to alter medical intervention.

e

BREAST CANCER RISKSCORE™: REMAINING LIFETIME RISK 49.2%

This level of risk is at or above 20% threshold for consideration of modified medical management.
See riskScore™ Interpretation Section for more information.

®

CLINICAL HISTORY ANALYSIS: BASED ON THE CLINICAL HISTORY PROVIDED,
MODIFIED MANAGEMENT GUIDELINES IDENTIFIED

Other clinical factors may influence individualized management. This analysis may be incomplete if details
about cancer diagnoses, ages, family relationships or other factors were omitted or ambiguous.

®

At or above 20% ELEVATED RISK: Female Breast

THIS BREAST CANCER RISKSCORE™ IS ASSOCIATED WITH
THE FOLLOWING CANCER RISKS:

No clinically significant mutations were identified in this patient. However, based on personal/family history, the patient's cancer nisks may still be
increased over the general population. See information below

Please see the Genetic Test Result for more details on any variant(s) detected in this patient, including variant classification information.

ADDITIONAL FINDINGS: NO VARIANT(S) OF UNCERTAIN SIGNIFICANCE (VUS) IDENTIFIED

TYRER-CUZICK BREAST CANCER RISK CALCULATION

REMAINING LIFETIME BREAST CANCER RISK: 27.6% 5-YEAR BREAST CANCER RISK: 5.6%
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Result Sample #2;

@ RESULT: NO PATHOGENIC VARIANTS IDENTIFIED

Variant(s) of Uncertain Significance identified.

GENE VARIANT ZYGOSITY VARIANT CLASSIFICATION
ALK c4264C>C (p.Pro1422Ala) heterozygous Uncertain Significance
About this test

This diagnostic test evaluates 84 gene(s) for variants (genetic changes) that are associated with genetic disorders. Diagnostic genetic
testing, when combined with family history and other medical results, may provide information to clarify individual risk, support a
clinical diagnosis, and assist with the development of a personalized treatment and management strategy.

Cancer Center
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Result Sample #3;:

A pathogenic mutation was identified in the BRCA1 gene.

Testing positive for a pathogenic variant (also called a mutation) in the BRCAT gene means your risks
of developing breast and ovarian cancers are greater than that of the average US woman. Your risk of
pancreatic cancer is also increased by this mutation.

There have been many studies that show that mutations in the BRCAT gene are linked to increased cancer
risk. Research on this gene is ongoing. As additional information is gathered, risk estimates and associated
cancers may change. If this happens, we will try to contact you.

DETAILS GEME MUTATION CLASSIFICATION
BRCAT c.5266dupC (p.GIN756Profs*74) Pathogenic
Alternate name(s): 9.41209082dupG, BIC: 5382insC, 5385insC
Transcript: ENSTO0000357654
Zygasity: Heterozygous

Cancer Center
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Result Sample #3;:

Risk and Family Information

RIGE BY AGE Rtk among US women with & BRCAT mutation to develap specific cancers by different sges in
WITH & BRCAT thair livars, Th risk listed represents he maxirnum risk ak that age
MUTATION
BEEAST CAMCER CAVARILAN CANCER
[
Worr with BR0CAL
- - . Lot
Law Lo
AT srasy
P g W e
1% P
- -~ >l
— —
W 40 B0 &0 PO BO M 4D S0 &3 0 AD
INCREASED RIS In addition to Increasing & woman's risk for broast and cvarlan cancers, mutations in the BRCAT
FOR OTHER gene are known 1o increase the risk of developing pancreatic cancer
CAMCERS
CAMCER TYPE EEK WITH BECAT MUTATION A S WOMAN'
Pancraatic Elevated {3-5%) =%

The riah of desrlaping carcer by sge &2
The gpaciher dhannd of Srvploping come Rae nor bam fuly seabbeked and o Bawd o da o ool
OF MNE JSuror

ABOUT THE BRCAT The BRCAT gore

GENE The B2CAT gene i a tumor suppressor gene. Tumor suppressor genes show down cell division,
regar DRA mistakes, or tell cells when to die. When they don work properdy, cells can grow
out of contral, which can load 1o cances, The primany roke of BRCAT s repairing damaged DNA
before a cell divides to make more coples of itself. 8RCA7 works together with other genes such
a5 BARDY, PALBZ, and BRCAT to direct the repair af the DNA damags

Iimpact of BRCAT mutations

Like most genaes, each person has two cops ws off the BRCAT genec one inhanted fram each
parent. & mutation ina single copy of the BRCAT gene inberited From either parent is konown to
incraase risk of specific cancers (broast, ovarian, prostate, and pancreatic) aver a lilietims

7Y AT THE FOREFRONT
-<:a Med. H Comprehensive
* UChl go 'c““e Cancer Center

Comprehensive Cancer Center A Cancer Center Designated by the

Mational Cancer Institute




Genetics Is Rapidly Evolving:
Polygenic Risk Scores

Researchers identify genomic variants associated
with complex diseases by comparing the
genomes of individuals with and without those
diseases.

[N|H National Human Genome

The enormous amount of genomic data now Research Institute
available enables researchers to calculate

which variants tend to be found more frequently in
groups of people with a given disease. There can
be hundreds or even thousands of variants per

disease.

78% European

. . 10% Asian
A polygenic risk score can only explain

the relative risk for a disease. 2% African

1% Hispanic
The data used for generating a polygenic risk 5% Other minorities
score comes from large scale genomic studies.
These studies find genomic variants by
comparing groups with a certain disease to a

group without the disease.

8.5% Unreported

https://www.genome.gov/Health/Genomics-and-
Medicine/Polygenic-risk-scorestthree

Cancer Center
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Steps for Proper Genetic Counseling

1) Identification of candidates for testing
2) Patient education

3) Benefits and harms of genetic testing
4) Interpretation of results after testing
5) Discussion of management options
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National Comprehensive
NCCN | Cancer Network®

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Genetic/Familial
High-Risk Assessment:

Breast, Ovarian, and Pancreatic

Version 1.2020 — December 4, 2019
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Mational

comprehensive NCCN Guidelines Version 1.2020
ool Genetic Testing Process

Metwork®

HCCN Guidelings Index
Table of Contents
Di -

CANCER RISK MANAGEMENT BASED ON GENETIC TEST RESULTS*™
The inclusion of a gene in this table below does not imply the endorsement either for or against multi-gens testing for moderate-penetrance genes.

Gang Breast Cancer Risk and Managament Owarian Cancer Risk and Managemant Dther Cancer Bisks and Managemant
Increased risk of female breast cancer! P tic
* Screaning: Annual mammogram with consideralion of | o1 s increass In ovarian cancer riak | + Sge PANG-A
:“'""‘:{'?:du ﬁbﬁ'ﬂmrm“m with contrast || £pco- Evidenca insufficient; manage * Unknown of insuflicient evidence for
ATM . R'“""“E insufficiend, ge on famity | Dased on family history prostate cancer
history
Comments: Counsed for risk of aulosomal recessive condilion in offspring. ATM mutation should nol lead 1o a recommeandation o avold radiation therapy
al this G, wmammw tha &. 7271 T=G variant
Potantial increass in female breast cancer (including Unknown or insufficient evidence for Unknown or insufficient evidence Tor
BARDA1 tlpl- negative) risk with insufficient evidence for cvniian cancar fak oy Eara
k mansgement
Increased risk of ovarian cancer Pancreatic, Prostate
BRCA7  |Increasad risk of breast cancer » Spo BRCA Pathogenic \arant-Posiive. |+ See BRCA Pathcgenic Variant-Positive
: Managemuent Managemant
iIncreassd riak of breast . Increased risk of ri P lll:,.Pl'bl‘l.l‘h.thl_‘lﬂl‘hl
+ Spn BRCA Pathogenic Vadant-Positive Managemant a
BRCAZ AU
Comment: Counsal for risk of autosomal recessive condition in offspring,
Potantial increass in femals breast cancer (including Increased risk of ovarian cancer Unknown or insufficient evidence for
mll;ﬁﬂiﬁﬂhvi::liwﬂilmumcmmiw - Consider RRSO at 45-50 y other Cancers
BRIPH w:mmmmunwmmﬁum|nmpt|ng.aaudmmmumwwmmm.mumummuraﬂnﬂ
cancer in carmars of pathogeniclikely varianls in BRIPT appears to be sufficient 1o justify consideration of fsk-reducing salpinge-
saphorsciony. The curtent evidencs is insulicssnt 1o make a fifm recommendation as 1o the oplimal age lor this procedune. Based on the cument,
Erﬂ-:#;udlnn base, a discussion about surgery should be held around age 45-50 y or eadier based on a specific family history of an eardier
onsat of ovarian cancer.

RRM: Risk-reducing masteciomy
RAS0: Risk-reducing salpingo-cophorectomy

Continued
Eootnotes on GEME-A 5 of 5

Hole: All recommandations are cabegory 24 unless oiherwise indicated.
Clinical Trials: HNCCH that tha bt

o any patiant with cances is in a clinical trial, Particigation in clinical trials is sspecialy sncouraged,

GENE-A

e | NGT. P30V 301 Ratoral Compeshamsion Darame Hatuns ™ RCCHTL B righin messrved. WODK wrd i L ]
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Network” Positive Management

BRG; PATHOGENIC/LIKELY PATHOGENIC
VARIANT-POSITIVE MANAGEMENT

WOMEN

» Breast awareness® starting at age 18 y.

+ Clinical Iﬂ'liil.ﬂl.l'h every 6-12 mo,Y starting at age 25 y.

+ Breast screening™?

» Age 25-20 v, annual breast MRI® screening with contrast’ (or mammogram with consideration of tomosynthesis, anly if MR s unavailable) or
Individualized based an family histery if a breast cancer diagnosis before age 30 s present.

» Age 30-T5 y, annual mammogram with consideration of tomosynthesis and breast MRI® screening with contrast.

» Age =75 y, managament should be considered on an individual basis.

» For women with a BRCA pathogenic/likely pathogenic variant who are treated for breast cancer and have not had a bllateral mastectomy, screaning
with annual mammogram with consideration of tomasynthesis and breast MRI should continue as described above.

* Discuss option of risk-reducing mastectomy
¢ Counsaling should include a discussion regarding degree of protection, reconstruction options, and risks. In addition, the family history and

residual breast cancer risk with age and life expectancy should be considered during counseling.

* Recommend risk-reducing salpingo-cophorectomy (RRS0),2 typically between 35 and 40 y, and upon completion of child bearing. Because ovarian
cancer onset in patients with BRCAZ pathogenic/likely pathogenic variants is an average of 8=10 years later than in patients with BRCAT pathogenic/
likely pathogenic variants, it is reasonable bo delay RRS0 for management of ovarian cancer risk until age 40—45 y in patients with BRCA2
pathegeniclliikely pathogenic variants unless age at diagnosis in the family warrants earlier age for consideration of prophylactic surgery. See Risk-
Reducing Salpingo-Dophorectomy (RRE0) Protocol in HCCH Guidelines for Ovarian Cancer - Principles of Surgery.
¢ Counseling includes a discussion of reproductive desires, extent of cancer risk, degree of prolection for breast and ovarian cancer, management of

menopausal symploms, hormone replacement therapy, and related medical issues.

» Salpingectomy alone is not the standard of care for risk reduction, although clinical trials of interval salpingectomy and delayed ocophorectomy
are ongoing. The concern for risk-reducing salpingectomy alone is that women are still at sk for developing evarian cancer. In addition, in
premenopausal women, sophorectomy likely reduces the risk of developing breast cancer but the magnitude is uncertain and may be gene-
spacific.

= Limited data suggest that there may be a slightly increased risk of serous uterine cancer among woman with a BRCA 1 pathagenic/likely pathogenic
variant. The clinical significance of these findings is unclear, Further evaluation of the risk of serous uterine cancer in the BRCA population needs
to be undertaken. The provider and patient should discuss the risks and benefits of concurrent hysterectomy at the time of RRS0 for woman with a
BRCA1 pathogenic/likely pathogenic variant prior to surgery. Women who undergo hystersctomy at the time of RRS0 are candidates for estrogen
alone hormone replacement therapy, which is assoclated with a decreased risk of breast cancer compared to combined estrogen and progestercna,
which is required wihen the uterus is left in situ (Chlebowski R, Rohan T, Manson J, et al. JAMA Oncol 2015;1:296-305).

* Address psychosocial and quality-of-life aspects of undergoing risk-reducing mastectomy and/or salpingo-cophorectomy.

= For those patients who have not elected RRS0, transvaginal ultrasound combined with serum CA-125 for ovarian cancer screening, although of
uncertaln benafit, may be considered at the cliniclan's discretion starting at age 30-35 y.

= Consider risk reduction agents as options for breast and ovarian cancer, including discussing risks and benefits (See Discussion for details).

[
* Consider investigational Imaging and screening studies, when avallable (eg. novel imaging technologles, more frequent screening Intervals) in the
context of a clinical trial, Foatnotes on

Chinical Triale: MCCN belivves that the besl maragemaent of any patient with cancer i in @ clinical trisl. Participation in clinical trialy iy sepecially sncowaged, Continued

BRCA-A
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*ACMG

= The American College of Medical s ACOG
Genetics and the American Society :
of Clinical Oncology recommend " The American College of :
testing for BRCA1/2 mutations only Obstetricians and Gynecologists
when an individual has personal recommends performing a
or family cancer history hereditary cancer risk
suggestive of inherited cancer assessment and subsequent
susceptibility, the test can be referral to a specialist in cancer
adequately interpreted, and the genetics if necessary.

results will aid in management.

= ASBIrS =SGO

= The American Society of Breast = The Society for Gynecologic
Surgeons recommends that Oncology recommends that
genetic testing be made available individuals with a likelihood of
to all patients with a personal inherited predisposition to cancer
history of breast cancer. based on personal or family

history should be offered genetic
counseling.
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https://uspreventiveservicestaskforce.org/home/getfilebytoken/y3mOMyN2Y8mxKvPPXiM6kV

Clinical Summary: Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer

Population

Women with a personal or family history of breast, ovarian, tubal,
or peritoneal cancer or who have an ancestry associated with
BRCA1/2 gene mutations

Women whose personal or family history or ancestry is not
associated with potentially harmful BRCA 1/2 gene mutations

Recommendation

Assess with an appropriate brief familial risk assessment Do not perform routine risk assessment, genetic counseling,
tool. or genetic testing.

Grade: B Grade: D

Risk Assessment

Patients with family or personal histories of breast, ovarian, tubal, or peritoneal cancer or ancestry associated with harmful BRCA1/2
mutations should be assessed using a familial risk assessment tool. The USPSTF found adequate evidence that these tools are
accurate in identifying women with increased likelihood of BRCA 1/2 mutations. Tools evaluated by the USPSTF include the Ontario
Family History Assessment Tool, Manchester Scoring Systemn, Referral Screening Tool, Pedigree Assessment Tool, 7-Question
Family History Screening Tool, International Breast Cancer Intervention Study instrument (Tyrer-Cuzick), and brief versions of
BRCAPRO. These tools should be used to guide referrals to genetic counseling.

Genetic
Counseling

Genetic counseling about BRCA 7/2 mutation testing should be done by trained health professionals, including suitably trained primary
care providers, The process of genetic counseling includes detailed kindred analysis and risk assessment for potentially harmful
BRCA1/2 mutations. It also includes identification of candidates for testing, patient education, discussion of the benefits and harms of
genetic testing, interpretation of results after testing, and discussion of management options.

Genetic Testing

Tests for BRCA1/2 mutations are highly sensifive and specific for known mutations. Testing for BRCA 1/2 mutations should be done
when an individual has personal or family history that suggests an inherited cancer susceptibility, when an individual is willing to see a
health professional who is suitably trained to provide genetic counseling and interpret test results, and when test results will aid in
decision making.

Treatment and
Interventions

In general, women with harmful BRCA1/2 mutations are managed with a variety of interventions to lower future cancer risk. This
includes intensive screening, risk-reducing medications, and risk-reducing mastectomy and salpingo-oophorectomy.

Ralavant USPSTF
Recommendations

The USPSTF recommends that clinicians offer to prescribe nsk-reducing medications such as tamoxifen, raloxifene, or aromatase
inhibitors to women at increased risk for breast cancer and at low risk for adverse medication effects. It recommends against the
routine use of medications for risk reduction of primary breast cancer in women not at increased risk for breast cancer. The USPSTF
recommends against screening for ovarian cancer in women. This recommendation does not apply to women with known genetic
mutations that increase their risk for ovarian cancer (eg, BRCA1/2 mutations). The USPSTF found insufficient evidence to assess the
balance of benefits and harms of performing screening pelvic examinations in asymplomatic women for the early detection and
treatment of a range of gynecologic conditions.

For a summary of the evidence systematically reviewed in making this recommendation, the full recommendation statement, and supporting documents, please
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