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What Is genetic counseling?

“Genetic counseling is the process
of helping people understand and

adapt to the medical, psychological
and familial implications of genetic
contributions to disease.” Y

-

/

The National Society of Genetic Counselors
WWW.NSsgc.org

August 2024 Interpreting for Cancer Genetics



What do genetic counselors do?
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Assess Risk
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Educate
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Support
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What to expect at a cancer genetics appointment
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What to expect at a cancer genetics appointment
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Set
Expectations
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What to expect at a cancer genetics appointment

Gather
Information
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What to expect at a cancer genetics appointment

Education
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What to expect at a cancer genetics appointment

Testing
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What to expect at a cancer genetics appointment

Discuss
Results
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Poll!
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My job as a genetic counselor
Is to help people understand

their risk for conditions that
may run in families, like
cancer sometimes does.




My job as a genetic counselor
Is to help people understand
their risk for conditions that

may run in families, like
cancer sometimes does.

I’'ll take a health history for
you, and for your family.
Then I'll tell you about
genetic testing, if it seems
like that might be helpful.




My job as a genetic counselor
Is to help people understand
their risk for conditions that

may run in families, like
cancer sometimes does.

I’'ll take a health history for
you, and for your family.
Then I'll tell you about
genetic testing, if it seems
like that might be helpful.

And if you DO decide to get
tested, I'll be here afterward to
explain the results and to help

you decide what to do next.
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| don’t know what my dad’s parents

died of. | know my grandmother on my
mom’s side had some kind of cancer,
but | don’t know what kind.




— | don’t know what my dad’s parents \ | guess | could ask. But half I

died of. | know my grandmother on my the family is back in Mexico,
mom’s side had some kind of cancer, and, well, we don’t like to
but | don’t know what kind. talk about things like this.
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But what does this have to
do with genetics?




Sporadic Cancer

Random ff Environmental

Mutations Nactors
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Hereditary Cancer

Pathogenic
variant
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Single site analysis
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Individual gene testing

[ACCGAGCTTTCTC
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Gene panel

CCCATGTGTCGG|

[ACCGAGCTTTCTC

TCTGAAAACGAATC]

ICCATGTGTCGG|
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Other tests
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Germline Testing
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Tumor Testing
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So, this test would tell us if |
have cancer? Or if I'm going
to get cancer?




>

Genetic testing can tell us if a
person has certain genetic
conditions, but it doesn’t tell

you if you have cancer.

~

/
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Genetic testing can tell us if a
person has certain genetic
conditions, but it doesn’t tell

you if you have cancer.

/

~

It tells you if you have a
gene that makes it more
likely for you to get certain
cancers in the future.

/
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[ N

Genetic testing can tell us if a
person has certain genetic
conditions, but it doesn’t tell

you if you have cancer.

/

It tells you if you have a
gene that makes it more
likely for you to get certain
cancers in the future.

~

/

But even then, we can’t
know if you would
develop the disease or
condition for sure.
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N\
O The general population’s Risk of Breast Cancer is about 10% .
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This test just tells me if | have
a higher risk than everyone
else of getting cancer, right?




This test just tells me if | have
a higher risk than everyone
else of getting cancer, right?
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But so what? If I’'m
going to get cancer,
there’s nothing | can do
about it, right?




This test just tells me if | have
a higher risk than everyone
else of getting cancer, right?

\ ‘

But so what? If I’'m
going to get cancer,
there’s nothing | can do
about it, right?

So why bother
getting tested?
What does it
matter?
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“It actually does matter...”
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“It actually does matter...”
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“It actually does matter...”
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“It actually does matter...”
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“It actually does matter...”

6 months
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12 months

6 months
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“It actually does matter...”




“It actually does matter...”

18 months

O\'.




| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

Z
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| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

Z
Z

August 2024 / Interpreting J _er Genetics




| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

And if my family

finds out | have a

genetic mutation,
what will they
think of me?

// y

August 2024 / Interpreting J _er Genetics



| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

And if my family

finds out | have a

genetic mutation,
what will they
think of me?

It would be like
God is punishing
me for something.

//‘
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| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

Or what if they
terminate my
health insurance
because they
know I’m going to
get cancer?

|
\
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And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

And if my family

finds out | have a

genetic mutation,
what will they
think of me?

It would be like
God is punishing
me for something.
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| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

And if my family
finds out | have a
genetic mutation,
what will they
think of me?

Or what if they
terminate my
health insurance
because they
know I’m going to
get cancer?

\

It would be like
God is punishing
me for something.

If they find out at
work, could | get
fired?

// y
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Manuel, you look
worried. What’s going
through your mind?







e

GINA: the G i
enetic Ig_fprmation Nondiscrimination Act of 2008

PUBLIC LAW 110—‘233——MAY 21, 2008 122 STAT. 881
\
|
\
\

\ Public Law 110-233
110th Congress

| An Act
'l To prohibit discrimination on the basis of genetic information with respect 10 health May 21, 2008
| insurance and employment. [HR. 493
| Be it enacted by the Senate and House of Rrprcscnmliu's of
\l the United States of America in Congress assembled, ﬁ‘.em‘uc
format
\ SECTION 1. SHORT TITL . TABLE OF CONTENTS: Lafgrmmaties
{ (a) Suorr TITL This Act may be cited as the “Genetic ‘_‘\‘:::,5',‘2“‘\‘6‘;“"‘
| Information Nondiscriminalinn Act of 2008". 42 USC 200010 |
| (b) TABLE OF C()N’TF.;\\‘S.~Thc table of contents of this Act mnote. \
is as follows:
| Sec. 1. Short title; table of contents.
| Sec. 2, Findings |
| TITLE l—('-l'lNETl(' N()Xl)lﬁ'('Rl.\lINz\'l'l(L\' IN HEALTH lNSl'R.-\Nl'E |
Sec. 101. Amendments 0 Employee Retirement Income Secunty Act of 1974. |
c. 102 ‘Amendments to the Public Health Service Act
- 103. Amendments to the Internal Revenue Code of 1986. \
. 104, ‘Amendments Lo title XVIIT of the Social Security Act relating to medigap.
e, 105, Privacy and confidentiality. \
| Sec. 106. Assuring coordination. |
\ TITLE l\——l’RUHlBlTlN(‘v EMP! NT DlS('Rl.\llNz\TlON ON THE BASIS OF
| GE ORMATION |
\ Sec. 201 Definitions.
Sec. 202 Employer practi 5
| Sec. 20 smployment agency practices. |
| Sec. 204. Labor organization practices. |
Gec, 205, Training Programs |
| 306, Confidentiality of Beneus information.
| 28 Remedics and enforcement. [
| 8 Disparate impact
| Construction
| Medical information that is not genetic information. |
Regulations.
| " Authorization of appropriations. | !
| Effective date. | =
\ TITLE "‘*n\“S"El.‘J\NH()"S PR()\"IS]().\'S |
Sec. 301 Severability. ‘,
| Sec, 302. Child labor protections \ 4’/
| |48
| SEC. 2. FINDINGS. 42 USC 200017 | L
. 3 ote.
\ Congress makes the following findings: ot | .
(1) Deciphering the sequence of the human genome and | ! 1
| other advances in genetics open major new opport\miti S for | l a j
| p\odica\ progress. New know edge_about the genetic basis of | .
| illness will allow for earlier detection of illnesses, often before |
symptoms have begun. Genetic testing can allow md\\'iduals |

to take steps t0 reduce the likelihood that they will contract

&

il
-]
=




ey __,_,—f—l,l’r,_‘_,_,_—-_ e

———

GINA: the G |
enetic !gjprmation Nondiscrimination Act of 2008

PUBLIC LAW 11(}-233——MAY 21, 2008 122 STAT. 881

LE I—GENETIC NONDISCRIMIN

113

(3) NO GROU ION IN H

OUP- EAL

| . INFORMATION.— P-BASED DISCRIMINAT - TH INSURANCE

?lllgl;féﬂw 110-233 “(A) :.[ ION ON BASIS OF GENETI

th Congress N GEN ¢

| An Act h ERAL _'F

| To prohibit discriminatic  the basis of genetic infor™ tion with respect to healt! May § eal ; Or put 1 1

| st T | th plan, and a health purposes of this section, a
insurance issuer offe rir,lg group

group

Be it enacted by the Senate and House of vam’sunmliws of

health in
sur
\ the United States of America in Congress assembled, Geneti| health ance cOVerage 1
| X e st , Tnforn| la 1n conn : A
‘ SECTION 1. SHORT ITLE; TABLE OF CONTENTS: Non- n, may not . ection Wlth
[ (a) Suorr TITL _This Act may be cited as the uGenetic 3558 amounts f adJuSt T = a group
| Information Nondiscriminalion Act of 2008". q = Or the p emlum Or . =
| ; \l(?)“'l’,\m.k: (03 C()N'{'F.N'I‘S.-The table of contents of this Act n basls Of genet. % g-rOUP covered unde Contnbutlon
is as follows: 1C . r
ﬂ Sec. 1. Short title; table of contents. H lnformatlon Such plan On th
“ Sec. 2. Findings \ - e
| TITLE l-(;ENETl(' N()Nl)lﬁ('Rl.\“l\'z\'l'lﬂN IN HEALTH lNSl’R.-\N('F. |
\ Sec. 101. Amendments 0 Employee Retirement Income Security Act of 1974. |
\ Sec, 102, Amendments to the Public He vice Act ) |
Gec. 103. Amendments to the Internal Rev Code of 1986.
Sec. 104. ‘Amendments Lo title XVIIT of th al Secunty Act relating to medigap. \
Sec. 105, Prvacy and confidentiality. |

| Sec. 106. Assuring coordination.

| TITLE 11—PROHIBITING EMPLOYMENT DISCRIMINATION ON THE BASIS OF
| ‘GENETIC INFORMATION

| Sec. 201. Definitions |

202, Employer practices. |

3. Employm

" Labor 0rg

ent agency practices. |
nization practices
5. Training Programs. |

| Sec 6. Confidentiality of genetic information.

| 3o, 207. Remedies and enforcement |

| Sec, 208. Disparate impact |
209. Construction \

- 210. Medical information that 18 not genetic information
211. Regulations.

3¢ 312, Authorization of appropriations

Sec. 213. Effective date |

\ TITLE |||f!\||5(’!’,l‘h\xl".()l':~‘ PROVISIONS |
Sec. 301, Severability. |

| 302, Child labor protections |
| sec2 FINDINGS. 42 USC 200010 ‘
\ Congress makes the following findings: note |
(1) Deciphering the sequence of the human genome and |

| other advances in genetics open major new oppormnitios for |
| medical progress. New know?:dgc about the genetic basis of |
| illness will allow for earlier detection of illnesses, often before |
symptoms have begun. Genetic testing can allow individuals |

\ to take steps t0 reduce the likelihood that they will contract |
|

|

&




GINA: the Geneti
¢ Information Nondiscriminati
, /;,w__m--»\ iscrimination Act of 2008

| PUBLIC LAW 110-233—MAY 21, 2008 122 STAT. 881 l
|

TITLE I—GENE
= TNDISCRIMINATION IN HEALTH INSURAN
AR AT -BASED DISCRIMINATIN ON BASIS OF GENETIC =

Public Law 110-233
110th Congress
An Act

“( A) IN
GENERAL.—F
. or pu . .
Tnpmhﬂmdm‘nmu\ulmnnnIhvlmsmnfgx-m-liru\fﬂrm:mnn\\lll\r\'spﬂ'llnhr.\hh May { health plan, and a health p rpOses of thls section. a 5
u\!\ln\nu-.\ndvmpln)‘llwn\ 1l lnsurance lssuer Offeri;lg gr up
group

health i
Be it enacted by the Senate and House of Representalives of health plz?lralr].r(;g COVerage ln Connection With
| (a) SHORT 'l‘rnm‘,.—’l‘his Act may be cited as the “Genetic ‘_‘\‘“:‘, 2 y not adJuSt premium O a : grqup
| Information N(mdiscriminalinn Act of 2008” 12 U r COntrlbutlon
(

amounts for th
; i Act e i e group cove 5
) TABLE OF JONTENTS.— he table © contents © his Act  note. . . re
| S o table o contents of (52 2 b?SIS of genetic information d under such plan on the

Sec. 1 Shunmh-,l.mhrnl’n»nu»nm. |
Sec. 2. Findings |

the United States of America in Congress assembled, ,.l:,::‘:
\‘ SECTION 1. SHORT TITLE: TABLE OF CONTENTS. Noo-

TITLE | _GENETIC M)Nl)lS(‘l{l.\llN;\‘l’l()N IN HEALTH INSURANCE

| Sec. 101. Amendments t Em) Security Act of 1974.
| Sec. 102 Amendments t

| Sec.
\ Sec.
Sec.
Sec

As
TITLE 1= _PROHIBITING EMPLOYMENT l)l.\'('l(l.\ll&\ﬂ().\' ON THE BASIS OF

TITLE 11—
R : [1—PROHIBITING EMPLOYMENT DISCRIMINATION

ployee Retirement
Health Se

al Revenue s of 1986.
CVTTI of the Social & scurity Act relating to medigap.

B z ON THE BA
; = :. (a) D1s SIS OF GENETIC INFORMATION
| & e il CRIMINATION BASED ON GEN
i U tm (allgvful Dl OmepTa e e SoLal O — I
| b\:: a1s A‘.““\‘w‘»‘\?\‘\vmu- o appropriations 0 al Or r . emp O er—
“, Sec, 213. EfF T‘lﬂf."k!\“S(‘ELL;\NH()l'SPK()\'[SI(L\'S or OtheI‘Wise t d efl;lse. tO hlre’ or tO diSChay
| 5 e to the compen(; tl'scmmmate against any em;lgoe’ o -eﬁn ployee,
‘ SEC. 2. FINDINGS. 42.USC 20001 ation. terms [13 yee Stk e
w LFINDINGS. - wing findings: o ment of ’ , conditions c pect
‘ (l“ng‘lhh n‘.}kc-\ }hl f“""“'“;\g rtr:d" § he uman renome and O the em ) Or rlvlle
| o L e, ri: Pl:‘ﬁ;“‘35;"5{22“%?:;1“:.:; respect to the em plloyee; because of genetIi)c inf(;g;'es s nploy-
‘ :‘l\l;(z"f;\‘\\‘x)l‘og{‘lct:\: f;rc::'lrli]«‘.-(;'“dti(fc(ti(;‘l\ ‘:; illnc-s;-s. ()_ﬂ(’l}‘i’k’lﬁil'(’ T & v : PR TIN p Oyee’ or mat10n wi th
|| symptoms have begun. Genetic l_csl'mg can '.\llo.\\' 'l'ndn'lduj\l.s \ ‘ » { : I e ‘
| to take steps t0 reduce the likelihood that they will contract \. | | } ‘ |4 l i] ey —-—._j_ S B .
\ | 55 ) IR T L)
AL LLLLL T
ges ! |— \I r.,,”-”}l}‘
. s i ,
—— . | B b5 - il »

| j”ﬂ o8




Interpreting for Cancer Genetic

68



Interpreting for Cancer Genetic

69



‘ CCGAGCTTTCTCAAGCAACGGGTAC
CégggcggAAAGACTCTGTTGCCTAA

TTTTCAAGCCACCCGGTC
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GACAGC
GCTTTGTACCCACTACACTAT

GTTCCCTTCCTACCTCTGAAAACGAATCACACCAGCCTCAATA
GTGGAGGCCCGTGGATTGGTCATTTTTAATGCCGTATGAGAAA
CCCCGCAGTGGAATCATGTAGGACCACGCCAGCTCCCTGCGA
CACTCCTATTGCCCAACGACATGCGAAATCAGACAGTGTTCC
ACTAAAATGTTTTATTAACGTCCCATGTGTCGGACCCATCCG
GTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCC/

AGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATC
ATTAACGTCCCATGTGTCGGACCCATCCGCGCTG,
CCGGCTTTGTACCCACTACACTATACCCAGA

AGAAG%IZCCTGCACTAC

\CCGAGCTTTCTCAAGCAACGGGTACG/
CACGGCCGAAAGACTCTGTTGCCTAA
CGCGCACGTTTTCAAGCCACCCGGTC




Quiz!

e What could be some of the benefits to genetic
testing?

e Why might some people be wary of testing?
e What is GINA?
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"Negative
(Normal)
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"Negative" "Positive"
(Normal) (Pathogenic variant)
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“VUS”

(Variant of uncertain
significance)

"Positive"
(Deleterious variant)

"Negative"
(Normal)
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Test Results: Common Hereditary Cancer Conditions

Hereditary Breast and Ovarian Cancer Syndrome
HBOC Syndrome

Breast Cancer
\ Ovarian Cancer

Pancreatic Cancer

/ Melanoma
Prostate Cancer

Skin Cancer
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Test Results: Common Hereditary Cancer Conditions

Lynch Syndrome

Ovarian Cancer

Uterine Cancer\
Colon Cancer

Rectal Cancer
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Manuel, our test found
that you do have an
altered MLH1 gene.

~

7
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Manuel, our test found
that you do have an
altered MLH1 gene.

7

That means that you are at higher risk than
the general population to get a number of
cancers such as colorectal cancer, liver

cancer, pancreatic cancer and others.
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7 Manuel, our test found
V 4 that you do have an
Y altered MLH1 gene. |

i

VD ,
@ / @ That means that you are at higher risk than
- : _ the general public to get a number of
£ /C\) b cancers such as colorectal cancer, liver
\ ) cancer, pancreatic cancer and others.

This condition is called
“Lynch Syndrome.”
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So, let's set up an appointment for a colonoscopy for you. It would
probably be a good idea to do them more frequently than usual,
now that we know you have a high risk of colon cancer.




I S I I

0, let's set up an appointment for a colonoscopy, whichis a
procedure that screens for colon cancer. It would probably be a
good idea to do them more frequently than usual, now that we

know you have a high risk of colon cancer.

We know that removing polyps
can help prevent cancer, AND
catch it early if it starts.




That makes sense. Let's make
that appointment.

~N
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Questions?
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