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Objectives

Overview of Cancer Genetics
Somatic vs Germline mutations

Cancer risk assessment stages
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NCCN guidelines for Genetic risk assessment for common malignancies like
Breast, Ovarian, Colorectal/Pancreatic and Prostate.

v

Approaching a patient for Genetic counselling

» Defining a positive result on genetic test and its implications for the patient.




Overview of Cancer Genetics

» Cancers arise due to pathogenic variants in certain genes, such as those
involved in the regulation of cell growth and/or DNA repair.

» Not all of these pathogenic variants are inherited from a parent.

» However, family studies have documented an increased risk for several forms
of cancer among first-degree relatives and second-degree relatives of
affected individuals. These individuals may have an increased susceptibility to
cancer as the result of one or more pathogenic variants present in parental
germline cells. cancers developing in these individuals may be classified as
hereditary or familial cancers.




Variants associated with Hereditary cancers increase the risk for certain ca
transmission to offspring through either parent. They often have an early ag
and exhibit an autosomal dominant inheritance pattern.

Familial cancers vs Hereditary cancers: The former share some but not all feat
hereditary cancers. familial breast cancers occur in a given family more freque
than in the general population, they generally do not exhibit the inheritance pat
or onset age consistent with hereditary cancers. Familial cancers may be associat
with chance clustering of sporadic cancer cases within families, genetic variation i
lower penetrance genes, a shared environment, or combinations of these factors.

An individual suspected of being at risk for hereditary cancer should be offered
genetic counseling. This is consistent with recommendations from the USPSTF and
NCCN.

Assessment of an individual’s risk for familial or hereditary cancer is based on a
thorough evaluation of the personal and family history.

advances in molecular genetics have identified a number of genes associated wit
inherited susceptibility to multiple cancers and have provided a means of

characterizing the specific pathogenic variant present in certain individuals
families exhibiting an increased risk for cancer.

cancer genetics has implications in prevention, screening, and treatme






General testing criteria

» Who to test?

» Individuals with any blood relative with a known pathogenic gene implicated in
cancer pathogenesis.

» Individuals who tested negative with previous limited testing (eg, single gene
analysis) and are interested in pursuing multi-gene testing and : have a pathogenic
variant identified on tumor genomic testing that has clinical implications if also
identified in the germline (e.g BRCA)

» To aid in systemic therapy and surgical decision-making (e.g testing implication for
type of breast surgery)

» Individual who meets Li-Fraumeni syndrome testing criteria, Cowden
syndrome/PTEN hamartoma tumor syndrome or Lynch syndrome.

» Testing may be considered in the following scenario (with appropriate pre-test
education and access to post-test management): « An individual of Ashkenazi
Jewish ancestry without additional risk factors « Personal history of serous
endometrial cancer.




Breast and ovarian cancer susceptibilit

HIGH-PENETRANCE BREAST CANCER SUSCEPTIBILITY GENES (e.g BRCA1, BRCA2, CDH1, PALB2,
and TP53).

» Testing is clinically indicated in the following scenarios:
» Personal history of breast cancer: <50y

» Any age: Treatment indications - To aid in systemic treatment decisions using PARP inhibitors for brea
cancer in the metastatic setting

Triple-negative breast cancer

Multiple primary breast cancers (synchronous or metachronous)

Lobular breast cancer with personal or family history of diffuse gastric cancer
Male breast cancer

Ashkenazi Jewish ancestry

>
>
>
>
>
>

Any age: Family history- >1 close blood relative with ANY: = breast cancer at age <50 = male breast cance
ovarian cancer = pancreatic cancer = prostate cancer with metastatic, or high- or very-high-risk group,
diagnoses of breast and/or prostate cancer (any grade) on the same side of the family including the p
with breast cancer

Individuals affected or unaffected with breast cancer who otherwise do not meet the criteria ab
have a probability >5% of a BRCA1/2 variant based on prior probability models (eg, Tyrer-Cuzi
CanRisk).




HIGH-PENETRANCE OVARIAN CANCER SUSCEPTIBILITY GENES (ATM, BRCA1, BRC
Lynch syndrome genes [MLH1, MSH2, MSH6, EPCAM], PALB2, RAD51C, and RAD

Testing is clinically indicated in the following scenarios:

Personal history of epithelial ovarian cancer (including fallopian tube cancer or perito
cancer) at any age

Family history of cancer only An individual unaffected with ovarian cancer (with a first-
second-degree blood relative with epithelial ovarian cancer (including fallopian tube can
peritoneal cancer) at any age

An individual unaffected with ovarian cancer who otherwise does not meet the criteri
but has a probability >5% of a BRCA1/2 variant based on prior probability models (eg,
TyrerCuzick, BRCAPro, CanRisk).



BRCA1/2 management as per NCCN

guidelines
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Absolute Breast cancer risk: >60% lifetime risk
Contralateral Breast cancer risk: 20-year cumulative risk is 30%-40%
Male breast cancer: Absolute risk is 0.2%-1.2% by age 70
Ovarian Cancer Absolute risk: 39%-58%

Pancreatic cancer: Absolute risk: <5%

Prostate cancer: Absolute risk: 7%-26%

BRCA2 Primary Breast Cancer: Absolute risk: >60%
Contralateral Breast Cancer 20-year cumulative risk: 25%
Male breast cancer: Absolute risk: 1.8%-7.1% by age 70
Ovarian Cancer Absolute risk: 13%-29%

Pancreatic cancer: Absolute risk: 5%-10%

Prostate cancer:Absolute risk: 19%-61%
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Breast Cancer screening/preventative strategies in BRCA1/2 positive Individuals:
Breast awareness starting at age 18 years.
Clinical breast exam, every 6-12 months, starting at age 25 years.

Breast screening, Age 25-29 years: annual breast MRI screening with and without contrast(
mammogram, only if MRI is unavailable) or individualized based on family history if a breas
cancer diagnosis before age 30 is present.

Age 30-75 years: annual mammogram and breast MRI screening with and without contrast.
Age >75 years: management should be considered on an individual basis.

For individuals with a BRCA pathogenic variant who are treated for breast cancer and have not
had a bilateral mastectomy, screening with annual mammogram and breast MRI should continue.

Discuss option of Risk reducing prophylactic mastectomy.

Consider risk reduction agents as options for breast cancer, including discussion of risks and
benefits.



Ovarian/ Fallopian Tube/ Peritoneal/ Uterine Cancers screening/preventative strate
positive Individuals:

Non-surgical risk reduction: Consultation with gynecologic oncologist or gynecologist
expertise/experience in genetic susceptibility to gynecologic cancer recommended. Consi
combination estrogen/progestin contraception (such as oral contraceptive pills) for ovulati
suppression.

Surgical risk reduction with bilateral salpingoophorectomy

BRCA1: Recommend RRSO between 35 and 40 years. BRCA2: can delay RRSO until age 40-45 ye
patients with BRCA2 variants unless age at diagnosis in the family warrants earlier age fo
consideration of prophylactic surgery.

CA-125 and pelvic ultrasound are recommended for preoperative planning.

Hormone replacement therapy is generally not contraindicated and thus should be discussed with
premenopausal patients who do not have a personal history of breast cancer.

RRSO likely reduces incidence of Breast Cancer but data is not strong and Breast Cancer manag
should be dependent on pathogenic Gene identified.



The Genetic Counseling Process

«Receive referral from provider/patient
===+ *Review indication and request records

«Collect Patient Information (Personal/family history of cancer, medical history, hormone history)

«Discuss genetic testing for cancer - methods, risks/benefits, cost, insurance implications, results,
recommendations, etc.

eObtain consent

«Coordinate sample collection (blood or saliva) and mailing
«Write clinic note and scan pedigree into EMR
«Place orders

*Write result letters to patient and provider

«Call out results to patient

«Send results and recommendations to referring provider and care team
«Coordinate referrals to other specialties as needed
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Pedigree

Classic BRCA2 Pedigree
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Breast, dx 45 Ovarian, dx 58
Pancreatic, dx 55

[

/‘ Breast, dx 52

*Pedigree credits to the National Cancer Institute

Lynch Syndrome Pedigree

| 3%

Colon,
dx 59
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Colon,
dx 37

Endometrial, Colon,
dx 53 dx 42




Red Flags for Hereditary Cancer

>
>
>
>
>
>

Cancer at early ages (<50)

Multiple cancers in one person; bilateral cancers
Multiple cases of the same or related cancers on one side of a family
Multiple generations with cancer diaghoses

Rare cancers

Combination of cancers and benign findings that can be related

» EX. > 10 colon polyps in one person
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Genetic Information Non-
Discrimination Act (GINA)

» Prevents discrimination based on genetic test results by employers and health insurance
companies

» Exceptions include individuals who work for (or obtain health insurance from) the federal
government, military, or a small business of less than 15 employees, or individuals

» GINA does not cover life, long-term care, or disability insurance companies

» Recommend that unaffected individuals have life, long-term care, or disability policies in place
before pursuing genetic testing




Testmg and
Results




Cancer Genetic Testing

» Somatic vs. Germline

» Somatic = tumor DNA - Used to target treatments to the patient’s tumor

» Germline = patient’s DNA (what they were born with) - Used to identify patient’s risk for
other cancers and the risk to relatives

» Germline testing is typically done on a blood or saliva sample and is usually
covered by insurance

» Most labs offer a maximum “self-pay” price of $250

» Panel test - Many genes tested at one time

» ~4 week turnaround time

21




Variant Interpretation

Pathogenic variant
Likely pathogenic variant
Variant of uncertain significance (VUS)

Likely benign variant

Benign variant




Positive Result

The result report gives information about
the cancer risks for that specific variant

Management guidelines for the gene come
from the National Comprehensive Cancer
Network (NCCN)

Mail the patient a letter explaining the
cancer risks and management guidelines,
along with a copy of their test results, that
way they can share with other family
members

BRCA1/2 and Lynch Syndrome Analyses with BRCANext-
Expanded™ +RNAinsight®

PALB2 Variant, Uikely Pathogenic: ©.2559C>T

POSITIVE: Likely Pathogenic Variant Detected

& Ths indvidual is heterozygous lor the €.2550C>T ely pamogenc varant in the PALE2 gene.
- mw:mmuuwm“.wwmmummnmw.

» The euge and severity ol & for Bvs iIndvidual cannol be prodicted.

o Genetic testing for ikely pathogenc vaviants (VLPS) in lamily members can be helpiul in identitying at-risk Indhvida's.

- G iogisa Wh-mmmm

No addiBONa PALhOgOnc musations, of urk sl o Qross or & were Genes 23

total). ATM", BARDT, BRCAT", BRCAZ, BRIP1', CON1®, CHEX2", DICERY, MLM1", MSH2", MSHS", NBN, NF1°, nurwm
mmr&mmmnum o g and d uplication); EPCAM up only).
DNA and RNA asalyses paciormed 10r * genes.

PALB2 Additicosl Informagion
The c.2850C>T variant (also known as p GESI0), located in coding exon § of the PALEZ gane, resulis from & C 10 T substiution at nucleotide

= 2550. This SRANUBON does ROt ChaNQe e amMinG acid glycine at codon 853 This aleralion was dentified in 4 patient with
wmwmsau Int. J Cancer. 2019 Jun §.144(11)2683.2604). This alleraticn was identified in 1/10030 consecutve
for hon by an NGS hereditary cancer panal in & patient with pancroatic cancer (Susswein LR of al. Gonet. Mad 2016

Mlmmm Wi varant was observed In & patent with Invasive Beoast cancer with & history of invasive breast cancer i at
loast two close relatves Analyms of the mutant transcrpts showed that ¢ 2558C>T Creates a novel dondr site Causng & frameshill deletion of
29 base pairs in codng exon 6 (Casadel S ot al. Cancer Res. 2011 Mar 15,71(6)2222-9). Quantitative RNA studies showed that S8% of
ranscripts produced by c2556C>T variant wore abncemal (Casadel S et al. Proc Natl Acad Sol USA, 2019 Dec), s siico spice site
thae S i hon B natve spice donor sie and wil resull in the creation o strengthaning of & novel splice G000
-—ummmmmrmhmmnnmammmwm Based on the
majorty of avadabie evidonce 10 date. this variant i lely 10 Do PahOgeric.

mmmmamwmwmmm_mmh-munntm-wfmm
mumumwu Q0 ad in wivo with BRCAZ 10 stabiize the protein within the nucleus.

0 PALB2 we estimaled 1o conler, 00 average, & 35% cumulative risk for lemale breast cancer by
mmmmuwmmnmmmmmdmeM¢d N. Engl. J Med. 2014
AugIT1{6)497-508). In acdion, comelations between PALE2 mueatons and increased risks of OVarian cancer, pancrestic cancer, prostate,
and male broast Cancer have Dean Sugoesied; however these exact risks ane subject 10 further shudy (Jones S ot al. Science 2009:324217;
Casadel S ot al. Cancer Res. 2011.71:2222-29. Dirg YC ot sl Braast Cancer Res Treal. 2011 Apr 1 26(3)771-778; Noraws! BAL o1 &l JAMA

Toll Free (866)262-7943 PR (ME900-5500 Fr(949)800-5501 wew amibrygen com 7 Argonaut, Aliso Viejo, CA 52656
Laboralory Divsctor: Chia-Ling Gaw, PhO, DABMGG  CLIAS 0500RS1414  Page 14




Variant of Uncertain Significance (VUS)

A patient can have multiple VUS or may have a
positive result and a VUS

VUS results do not impact medical
management!

Unless the patient also has a positive result,
make screening recommendations based off the
family history of cancer

VUS may be re-classified in the future -
recommend that the patient check in every few
years for updates

BRCAT1/2 Analyses with CancerNext-Expanded®

DICERY Varant, Unknown Signiicance: . T952A
EGLNY Vardant, Unknown Significance: p 388V
FANCC Varant, Unknown SigniSicance: p RISIW

Variants of Unknown Significance Detected

® No known clinically actionable afterations were detected.
® Thvee varants of unknown signiicance were Getecied: 0ne In the DICERT gane, 0ne » e EGLNT gane, and 0ne in the FANCC gene.
® Risk Estimate shouic be Based on cnical and family Netory, as e dircal SQNACance of INS resut s Urkrown

o Genetic testing lor of unk v (VUSa) i famiy mambars may be pursced 10 help clanty VUS signiicance. but cannol
Bo Used 10 ontily at-rak individuais af this trme.

- a ghs d option for st GONg Qenetic testing

This inchvicual i Neterozygous o Ne p.TOS2A (0 2054A50) variant of unknown signifcance in the DICERT gene, heterazygous 1or the p. 1386V
(0.1 158A5G) vanant of urknown Sgnilicance n the EGLNT gene, nd hoterodygous 10r The p RISIW (. 1081CT) viviant of unknown
sgrificance in he FANCC gene. which mayy o may not cost=ata 10 IS Indhidluafs cirical Natory. Rader 10 the supplementary pages for
AAA%0NA! IOMMATON 0N Meso vanants. NO A03BON PAING G ol SQicance, Or Qross eletons of GUDICANONS
wers Gotected. Genes Analyzed (77 1otal): AWP, ALK, APC, ATM, AXINZ, BAP1, BARD1, BLM, BMPRIA, BRCAT, BRCAZ, BRIP1, COCTI,
COM1, COK4, COKNTS, COKNZA, CHEK2, CTNNA Y, DICER1, FANCC, FI, FLCN, GALNTI2, KIF1B, LITRY, MAX, MENT, MET, MLNT,
MSHZ, MSNI, MSHS, MUTYN, NBN, NFY, NF2, NTHL 1, PALB2, PHOX2S, PMS2, POT1, PRXARTA, PTCM), PTEN, RADS1C, RADS1D,
RO, RECOL, RET, SONA, SONAF2, SOHB, SONC, SOND, SMADY, SMARCAL, SMARCD 1, SMARCE, STK11, SUFU, TMEM127, TPS,
TSC1, TSC2, VHL and XRCC2 (sequencing and deletion/duplication); EGFR, EGLNT, NOXB13, KIT, MITF, POGFRA, POLD! and POLE
(sequencing only); EPCAM and GREMT (deletion/duplication only)

Order Summary: The lu wore nciuded i [N lest ader for Tis NIl Piease note ety o0 Tokd and ose Pal have beon canceled
rchatng retes eI HeOs CANCeRd Gt 10 & PIsIve 1esul In & W ot e enchaded. For Slease costact Avery Ganetcs.

o BRCAIZ teq and devhp (Prodect Code 5838)
o Cancerhant Expancdec® (Product Cocde §874)

C. Christopher Lau, Ph.D, FACMG, CGMBS, on 12032020 st 14:57:04 pm

Toll Fros (366)262- 7043 P 940)900-3500 Fax (3499008301 www ambrygen.com 7 Argonaut, Allso Viejo, CA §2656
Ladaraiory Otrector: Chis-Ling Qau, PhD, DABNGG  CLIAS 0500081414 Page 110




Negative Result

A negative points towards the cancer
being due to sporadic or environmental
causes.

Depending on the patient’s family
history, it may be possible that another
family member has a pathogenic variant
that the patient did not inherit.

A negative may be the result of limited
technology®

Make recommendations for cancer
screening based on the family history

Ordered Dy
Moo
Protessonat
Chart  USA Mached Cancer bashie (07244)
ABETONM Auroriied Pac gemnt
Crurgans Cavea M5

BRCA1/2 Analyses with BRCANext-Expanded™ +RNAinsight®

NEGATIVE: No Clinically Significant Variants Detected

® No pathogenic mutations, viviants of unknown BIGNSCANCe, of Gross deletions of duphcations were Getectod.
& No chucally rebevant abermant FNA banscripts weee detected i solect analyzed genes.*
. RiskE i 1he go ly2ed s individ

® OGenesc e optien for ot m“m

Ganes Anwiyzed (23 totel): ATM, BARDY, BRCAT', BRCAZ’, BRIP1*, COWY", MMIM SN, MSHGE', NBN, NFT*,
Wmmmmrmmmnmm EPCAM
(deletion'duplication only) DNA sed FINA aralysat perormad K * Qenes.

Order The Sotowng u-unwmu-—- ok cavcoted
(nechutng refies sosteg POsEve oA 0 Metl) wre Brchied For mdiuenal mkommaton (iese contact Ambry Genercs

DACALZ veq and devop (Product Code 4839)
SPNAGNS (Product Code A880-A)

é.
|z

En-Yu Paul Kou, COMBS, MI(ASCRICM, 0 00292020 ot 08.00:54 am

Toll Froe (0062837943 Ph (999005500 Fr(Mneo-550) Www BrBeygen com 7 Argonaut, Also Viejo, CA 12954
Labaratory Director: COvaLing Glau, PAD, DABMGO  CLIAR 0SO0MNA14 Page 10




Prostate Cancer

TESTING CRITERIA FOR PROSTATE CANCER SUSCEPTIBILITY GENES
(Specifically ATM, BRCA1, BRCA2, CHEK2, and HOXB13%) (GENE-A)33a.bb

T ng i ical i in 11 rios:
= See General Tumor Criteria on CRIT-1.

-« Personal history of prostate cancer with specific features:
» By tumor characteristics (any age)
¢ MetastaticP
o Histology
— high- or very-high-risk group (see Initial Risk Stratification and Staging Workup in NCCN Guidelines
for Prostate Cancer)
» By family history and ancestry
& 21 close blood relative® with:
— breast cancer at age =50 y
) — triple-negative breast cancer at any age
— male breast cancer at any age
— ovarian cancer at any age
— pancreatic cancer at any age
— metastatic,P high-, or very-high-risk group (see Initial Risk Stratification and Staging Workup in
NCCN Guidelines for Prostate Cancer) at any age
o =23 close blood relatives® with prostate cancer (any grade) and/or breast cancer on the same side of the
family including the patient with prostate cancer
o Ashkenazi Jewish ancestry

= Family history of cancer
¢ An affected (not meeting testing criteria listed above) or unaffected individual with a first-degree blood
relative meeting any of the criteria listed above (except unaffected individuals whose relatives meet
criteria only for systemic therapy decision-making)9

Testing may be considered in the following scenario:

= Personal history of prostate cancer with intermediate-risk prostate cancer with intraductal/cribriform
histology (see Initial Risk Stratification and Staging Workup in NCCN Guidelines for Prostate Cancer) at any
age

26




Prostate Cancer Genes and Risk

ATM Increased
BRCA1 7-26%
BRCAZ2 19-61%
CHEK?2 Increased

HOXB13 Increased
PALB2 Increased
TP53 Increased

Prostate Cancer Screening = Yearly PSA and Digital Rectal Exam (DRE)

27

Consider screening at age 40
Consider screening at age 40

Recommend screening at age
40

Consider screening at age 40
Consider screening at age 40
Consider screening at age 40

Recommend screening at age
40




Pancreatic Cancer Screening

PANCREATIC CANCER SCREENING

* Emerging data have examined the efficacy of pancreatic cancer screening in select individuals at increased risk for exocrine pancreatic cancer.

To date, most such studies have restricted pancreatic cancer screening to individuals with:

1. Aknown P/LP germline variant in a pancreatic cancer susceptibility gene (ATM, BRCA1, BRCA2, CDKN2A, MLH1, MSH2, MSH6, EPCAM,
PALB2, STK11, and TP53; see GENE-A) and a family history of pancreatic cancer (first-degree or second-degree relative) from the same
side of the family as the germline P/LP variant; or

2. Afamily history of exocrine pancreatic cancer in 21 first-degree and 21 second-degree relatives from the same side of the family,
even in the absence of a known P/LP germline variant (many centers would enroll individuals with one affected first-degree
relative and one second-degree relative); or

3. Some groups have recommended pancreas surveillance for P/LP variant carriers in the absence of a family history.

* For individuals considering pancreatic cancer screening, the panel recommends that screening be performed in experienced high-volume
centers. The panel recommends that such screening only take place after an in-depth discussion about the potential limitations to screening,
including cost, the high incidence of benign or indeterminate pancreatic abnormalities, and uncertainties about the potential benefits of

pancreatic cancer screening.

* Consider screening using annual contrast-enhanced MRI/magnetic resonance cholangiopancreatography (MRCP) and/or endoscopic
ultrasound (EUS), with consideration of shorter screening intervals, based on clinical judgment, for individuals found to have potentially
concerning abnormalities on screening. Studies have typically started screening with contrast-enhanced MRCP and/or EUS in individuals at

increased risk for pancreatic cancer. The panel emphasizes that most small cystic lesions found on screening will not warrant biopsy, surgical
resection, or any other intervention.

Screening

« All individuals with P/LP
_germllne variants in STK11

+ Consider pancreatic cancer screening beginning at age 30-35 years (or 10 years younger than the earliest
exocrine pancreatic cancer diagnosis in the family, whichever is earlier).

+ All individuals with P/LP
germline variants in CDOKN2A

+ Consider pancreatic cancer screening beginning at age 40 years (or 10 years younger than the earliest
exocrine pancreatic cancer diagnosis in the family, whichever is earlier).

* Individuals with P/LP
germline variants in one of
the other pancreatic cancer
susceptibility genes (ATM,
BRCA1, BRCA2, MLH1,
MSH2, MSH6, EPCAM,
PALB2, TP53)

* GENE-A
» Consider pancreatic cancer screening beginning at age 50 years (or 10 years younger than the earliest
exocrine pancreatic cancer diagnosis in the family, whichever is earlier) for individuals with exocrine
pancreatic cancer in 21 first- or second-degree relatives from the same side of (or presumed to be from the
same side of) the family as the identified P/LP germline variant.?
» The panel does not currently recommend pancreatic cancer screening for carriers of P/LP variants in genes
other than STK71 and CDKN2A in the absence of a close family history of exocrine pancreatic cancer.

Lo




Colorectal Cancer

CRITERIA FOR THE EVALUATION OF LYNCH SYNDROME BASED ON PERSONAL OR FAMILY HISTORY OF CANCER®
* Known LS pathogenic variant in the family

« An individual with a LS-related cancer? and any of the following:
» Diagnosed <50 y
» A synchronous or metachronous LS-related cancer® regardless of a
» 1 first-degree or second-degree relative with an LS-related cance

lagnosed <50
» 22 first-degree or second-degree relatives with an LS-related cance

regardless of age

* Family history® of any of the following:
» 21 first-degree relative with a colorectal or endometrial cancer diagnosed <50 y
» 21 fir%tl-deggfee relative with a colorectal or endometrial cancer and a synchronous or metachronous LS-related cancer®
regardless of age
» 22 first-degree or second-degree relatives with LS-related cancers,?

including 21 diagnosed <50
» 23 first-degree or second-degree relatives with LS-related cancersP N y ”

regardless of age

* Increased model-predicted risk for LS
» ﬁl& E\dividﬁﬁl I%Nithdq ztf% risk of having an MMR gene pathogenic variant based on predictive models (ie, PREMM,,
ro redic

o Individuals v?ith a personal history of CRC and/or endometrial cancer with a PREMM, score of 22.5% should be
considered for MGPT. ) ) )

0 For individuals without a personal history of CRC and/or endometrial cancer, some data have suggested using a
PREMM_ score threshold of 22.5% rather than 25% to select individuals for MMR genetic testing. Based on these
data, it i$ reasonable for testing to be done based on the 22.5% score result and clinical judgment. Of note, with the
lower threshold, there is an increase in sensitivity, but a decrease in specificity.

« Personal history of a tumor with MMR deficiency determined by PCR, NGS, or IHC diagnosed at any agebd —*

3 This assumes criteria for evaluation for a polyposis syndrome on hereditary risk assessment has not been met.

sebaceous adenomas, sebaceous carcinomas, and keratggcanthomas as seen in Muir-Torre syndrome.

29

b|S-related cancers include colorectal, endometrial, gastric, ovarian, pancreatic, urothelial, brain (usually glioblastoma), biliary tract, and small intestine,
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LYNCH SYNDROME CANCER RISK

Type of Cancer | €' "’R’;flf“’a“on MLH1 | MSH2/EPCAM |  MSH6 PMS2

Colorectal 4.5% 46-61% 33-52% 10-44% 8.7-20%
Endometrial 2.7% 34-54% 21-57% 16-49% 13-26%
Breast 13% 10-18% 1-12% 11-12% 8-13%
Ovarian 1.3% 4-20% 8-38% 1-13% 1.3-3%
Gastric <1% 5-7% 0.2-9% <1-7.9% NE
Pancreas 1.5% 6.2% 0.5-1.6% 1.4-1.6% <1-1.6%
Bladder 2.5% 2-7% 4.4-12.8% 1-8.2% <1-2.4%
Biliary Tract <1% 1.9-3.7% 0.02-1.7% <1% 0.2-<1%
Urothelial <1% 0.2-5% 2-28% 0.7-5.5% <1-3.7%
Small Bowel <1% 0.4-11% 1-10% <1-4%% 0.1-0.3%
Prostate 11.6% 4.4-13.8% 4-16% 2.5-12% 5-12%

Brain/CNS <1% 0.7-1.7% 2.5-7.7% 0.8-1.8% 0.6-<1%




Lynch Syndrome Screening

Colorectal Cancer

Gastric and Small Bowel
Cancer

Endometrial Cancer

Ovarian Cancer

Pancreatic Cancer

Urothelial Cancer

MLH1 & MSH2: colonoscopy every 1-2 years beginning at age 20-25
(or 2-5 years younger than earliest diagnosis if <25)

MSH6 & PMS2: colonoscopy every 1-2 years beginning at age 30-
35(or 2-5 years younger than earliest diagnosis if <25)

Upper Gl screening with EGD starting at age 30-40 and repeating
every 2-4 years, preferably in conjunction with colonoscopy

Education regarding symptoms

Consideration of hysterectomy after childbearing

Can consider endometrial biopsy every 1-2 years beginning at age
30-35

Education regarding symptoms
Consider BSO after childbearing

Consider screening with MRCP/EUS beginning at age 50 in patients
with close family history of pancreatic cancer

Consider annual urinalysis beginning at age 30-35 in patients with
sfamily history of urothelial cancers or MSH2 mutations



Hereditary Colon Polyposis

ADENOMATOUS POLYPOSIS RISK TESTING RESULTS TREATMENT/SURVEILLANCE
.T,ff;f,',,',‘,ﬁeﬁf} 'tzftﬁ,': ifa STATLR STRIEGE Positive for familial APC ___ To determine classical FAP vs.
personal history of 21 of the pathogenic variant AFAP, see FAPIAFAP-1
following criteria: Positive for biallelic MUTYH
» Personal history of 220 pathogenic variant —* MAP-
CRIRBuISSTonomas. Genetic Positive for known familial
HKnown pathogeric vanantin. | ipgiogani testing for pathogenic variant in another [~ GENE-3
?::anr:g;atous polyposis gene | |yariant(s) ~ (—s|familial polyposis gene i 5 S T
. o : if posi
» Multifocal/bilateral congenital o s::l!::\%g e Genetic testing not done known familial pathogenic variant
hypertrophy of retinal pigment Personal history of __ CPUE-1
epithelium (CHRPE ; o1 / 210 adenomas xerer
. Cozsi er test(in ifa )erson I Negative for farmhal NCCN Guidelines
d gNa pasena pathogenic variant
history of 21 of the following <10 adenomas — |for Colorectal -
criteria: e § lelic Cancer Screening
» between 10a-19 cumulative ‘z::'gt;:i o(:)ry')“f?f’l‘l‘;'aYH NE-9
" :denorpas, pathogenic variant®
esmoid tumor,
» hepatoblastoma,
¥ cribriform-morular variant of Pathogenic variant See appropriate hereditary
papillary thyroid cancer, No known Germline multi-| / identified T CRCsyndrome
» unilateral CHRPE, or pathogenic gene testin gd
» individual meets criteria for variants in any (GENE-1) —
SPS (SPS-1) with at least some| |polyposis gene®| "= Pathogenic variant If individual has >10
adenomas not identified adenomas, see CPUE-1
» Family history of polyposis
and family unwilling/unable to
have testing

??



Hereditary Polyposis Genes

APC - Familial Adenomatous Polyposis (FAP), autosomal dominant
AXIN2 - autosomal dominant
MUTYH - MUTYH-associated polyposis (MAP), autosomal recessive

vV v v Vv

POLD1 & POLE - Polymerase Proofreading-Associated Polyposis (PPAP), autosomal
dominant

BMPR1A & SMADA4 - Juvenile Polyposis Syndrome (JPS), autosomal dominant
GREMT1 - Hereditary Mixed Polyposis Syndrome, autosomal dominant

MLH3 & MSH3 - autosomal recessive

NTHL1 - autosomal recessive

PTEN - Cowden syndrome/PTEN Hamartoma Tumor Syndrome, autosomal dominant

vV v v v VY

STK11 - Peutz-Jeghers Syndrome (PJS), autosomal dominant
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Questions?

Cassie Gurganus, MS, CGC
Bcagurganus@health.southalabama.edu

J 251-410-4903

Ayesha Munir MD
amunir®@health.southalabama.edu
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