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Genomic achievements since the Human Genome Project

& A &4 landmarks
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= Genetic profiling
= Using technology that interrogates the whole
genome to develop a “profile” of a large set of
genetic information that provides information
about complex phenotypes

m JfOI'E SEE OIS} (personalized medicine)
m Using information to tailor health interventions
specifically to individuals
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n 28X Al (genetic test)
n MLt & EHH AL (genetic screening)
s S™8I X2 (genetic counseling)
= Whole-genome analysis

n 28X XIZ (gene therapy)
» ‘Designer’ baby
m Reproductive cloning
m Tissue engineering
m Personalized medicine

=2 =0}

=2 RN (M)E (pharmacogenetics,
pharmacogenomics)

S N E A (genome depository)

The Ethical, Legal, and Social
Implications (ELSI) Program of Genomics
and Human Genome Project

= Division of Extramural Research, US National
Human Genome Research Institute
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et HE, #&, A&
Sl A2tHIA & A (Oath of Hippocrates), BC6~AD1
XlUdlbt &2 (Declaration of Geneva), 1948, 2005

= HISIAF &2l 8 & (WMA International Code of Medical
Ethics), 1949, 2005

Ol=2 A8 3l &el2 & (AMA Code of Medical Ethics),
1847, 2013

CHStolAtE 3l o AbE 2l 2, 1997, 2006

CHEteIALE 8l Sl AbZ el X &, 2001, 2006
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AL YE, B, NE

HAEH =3 2E (Nuremberg Code), 1947

S AI| A (Declaration of Helsinki), 1964, 2008

H#=E 2| ZE (Belmont Report), 1979
SHSWUEI|PEO QM of-MH WS ARE 26
= H &2l XI& (CIOMS Ethical Guidelines for Biomedical
Research involving Human Subjects), 2002

ICH-GCP Xl & (International Conference on
Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human Use —
Guideline on Good Clinical Practice), 1996

0= A% HE (‘Common Rule’,45 CFR part 46), 2005
MAEZC| L OHMO 28 ©E, 2004, 2013
ol E AMAIE 22| I E (KGCP), A, 1987, 2011

SO dHAlz 28 HE, #E

m Universal Declaration on the Human Genome and
Human Rights, UNESCO, 1997

= Research involving Human Biological Materials: Ethical
Issues and Policy Guidance, National Bioethics Advisory
Commission, 1999

» International Declaration on Human Genetic Data,
UNESCO, 2003

= UK Human Tissue Act, 2004

= Universal Declaration on Bioethics and Human
Rights, 2005

m Genetic Information Nondiscrimination Act (GINA),
2008

s MR Y LM 28 HE, 2013

OIS 2ed =Xl g, #E

ZeOIHAIES R OHQIEE 2 =012t S S0 2+et
JHOlEctelofl CHEH OIAtZ] 10 (OECD Jt0lE2t2l)
(Guidelines on the protection of privacy and transborder
flow of personal data, annex to the recommendation of
the council of 23 September 1980 OECD.Pt.1.cl.(1)(b))
FEHE(EU) M HEZESXIE (Directive 95/46/EC),
1995

Privacy Act, 1974

Safe Harbor Privacy Principles, 1999

HIPAA Privacy Rule (Health Insurance Portability and
Accountability Act, Standards for Privacy of Individually
Identifiable Health Information), 2002
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2232AZ 0l 28 HE, 1994, 2012
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| S olA0f 28 HE, 1999, 2011
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1. is uniquely identifying and provides information s SEXZEHEE (genetic determinism)
about family relationships " 2OIHS BEE O (s Zah0| P
2. can be obtained from a small sample, possibly SHMAEQ 80| = TLAHAM A2t He Aol
taken without consent » RIHC IR 22RO 2HS REL 2 AF5H0,
3. can be used to predict future events IZIO] MBI A HESE SEXU 2ol HREC=
4. may be used for purposes other than those for =g
which it was collected
5. is of interest to third parties such as employers and s S8 0|2l =2] (genetic exceptionalism)
insurers, families, friends, potential spouses S K AS M8 o5t Al S2HEH
6. may be important for determining susceptibility and FEU XY= 2HCZ U2les =&
effectiveness of treatment n 2HOZ (22 (HE UHRY S0l ELotti=
7. can be recovered from stored specimens even after =&l 2
many years Human Genetics Commission (HGC)
= =
=R MF =R ME
s RUEEO ZHE AE RS B2E Ae
s RNEE XY n EEAY A= 0IhHAl CHst OIS
m QAOIAICl m JHS0IL AHHO 28t SEE 201 et & 2c
n 78 AALS HESHGHA
SN HAQ HEF IO} l-/?r@& @?
n E9 &= n 2 A
- CE-CEEENEE " STEONETHA =5
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=& XE PR EESEEEE
m H3E QIZHHAH L HARALNT ES
OI—|D—I}\|.O| X A St m H4E B0t S Mt AL
T D=H _';_'IHE — n HI5E X RHE2H? L MRS EH
Al'gt i} off A = HI6E SEXXE L 2AF S
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Single gene vs.

HI50xX SN X ALe] HISt -
= e = Complex diseases

@ 22J/20| OtH SKEXZAD|20N=E 2E m Successful identification of genes

O, de = XS deist RHANSAE E = associated with Mendelian disorders

SlCH At o| 2029 92§ 20t ~ = Diagnostic test

SEXZAAE o= Z20= DefotXl otLIGHC. gno

m Predictive test

@ FEXNAADI |22 ST X2 AN 250 = Carrier test

HAEHA £= HHZDE ot M= OtL] =L » Prenatal diagnosis

0l B HARNEAl E= HiZNe &3y J|E L

%étgﬂ Hol 2R Mas 2ASAFELE = Limited success with identifying major

s= genes associated with complex conditions
Common complex conditions Evaluation of genetic tests

m To date, limited progress on identifying single m ‘ACCE’ framework

genes or small gene sets that are strongly » Analytic validity

associated with common, important health = Does the test detect what it is designed to detect?

conditions = Analytic sensitivity and specificity

» False positives and false negatives
. . i = Clinical validity

b Qenetlc .teStS may not proylgje valuable pl’edICtIVG » Does the test correctly identify those with the condition and

information for these conditions those without the condition?

» False positives and false negatives
. . . = Clinical utility

= Genetics may prOVIde better un,derStandmg of » Does screening/ testing for the condition improve the outcome

pathophysiology and therapeutic targets for the individual?

n ELSI considerations
= EGAPP initiative (CDC)

Analytic validity

Accuracy and reliably
of test result

Clinical validity

ARTICLE

A Critical Appraisal of the Scientific Basis
of Commercial Genomic Profiles Used to Assess
Health Risks and Personalize Health Interventions

A. Cecile ].W. Janssens,'* Marta Gwinn,? Linda A. Bradley,®> Ben A. Oostra,® Cornelia M. van Duijn,*
and Muin J. Khoury?

The American Journal of Human Genetics 82, 593-599, March 2008

“Personal genomics company
23andMe revealed that a
lab mix-up resulted in as

many as 96 customers
receiving the wrong data.”

“There is insufficient scientific evidence to conclude that
genomic profiles are useful in measuring genetic risk for

common diseases or in developing personalized diet and
lifestyle recommendations for disease prevention.”
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Clinical utility

- Genuine gap in evidence regarding the
risks and benefits of direct-to-consumer
genetic testing

- Concerns:

- Psychosocial harm

- Anxiety, distress, stigmatization, discrimination
- False sense of security from negative results
- latrogenic harm from unnecessary follow-up

Clinical validity and utility

Clinical utility

Yes No

Multiple endocrine Huntington’s disease
neoplasia type 2

Clinical High
validity

Low  Hereditary Apolipoprotein alleles

hemochromatosis to predict Alzheimer

Access to Accurate and Truthful

Information
Necessary for informed decision making
GAO GAO

timony
Before the Special Commitiee on Aging
US. Senate

DIRECT-TO-CONSUMER
GENETIC TESTS

NUTRIGENETIC TESTING

Tests Purchased from Four
‘Web Sites Mislead
Consumers

Misleading Test Results
Are Further Complicated
by Deceptive Marketing
and Other Questionable
Practices

2006

. . 2010
= Results varied across companies

= Risk predictions inconsistent with actual medical conditions

= Deceptive marketing: expensive supplements could “repair DNA
damage”

= Condoned unethical/illegal practice

ELSI for genetic test

m Genetics currently has limited power for the
prevention and treatment of disease

m Likely to provide more contributions over time perhaps
through a ‘systems’ approach

= High value in better understanding basic biology
m Expanded use of poorly validated tests due to
limited oversight

= Test validity and utility are serious concerns

= Group impacts from genetic research

Information management

m Education and standards for MDs
m Genetic counselors

m Implications for family members

= Responsibilities of physician/ counselors in
clinical care

m Responsibilities of investigators in research

m Privacy of genetic information

National Suciel.yol V HOME | JOIN| LOGN
Genetic &l o m—
Counselors

About | Finda Genetic Counselor | For Healthcare Providers | Publications | Education | Media | Advocacy | MemberCenter |

N |

IND A
Genetic Counselor

Code of Ethics.

o
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m Stigmatizing clinical conditions associated with

= Presuming genotypes based on racial or ethnic
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Whole-genome analysis

= Whole-genome sequencmgo 2 Qlof
BHAHSH A Q1= M—|x—| 2& 1} 8o

m OFX 2 & HiOt 8LS

Genetic information vs. privacy

Insufficient for future genomic research

n NSO OIS LOZ QI AtME 259t
6H E’;I' genome% X‘”%Q /\l'%tQJ Needed to find genetic relationships
NZ2HA0N 2 St 012 222
olatE
- Insufficient for privacy protection
7]
T T T T T T T T/
5 75 100 125 1000 2000 3000 4000
Independent SNPs
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