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(in—depth interview)
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i}
0

1. Previvor® A¢F3 I 4ALIE Tl dist ELSI #&H A}

T4 thdt 734 172 (normative study)

N

Previvor®] AeFxs fste] Fdx #d &84, H4, A=,

78} Q1 fobol vl chekat A sk 4ol el ofel sk ol W wstu

O ddiol wE #8H3 7] 3l d7 L33} ELST &4 773

ELSI#H 9319} 79 337)%.9] w3 2 ehave] ajeh o) $-2 5o

defoll thsl AdQl UNO “AAQARA" & FAA Al gt

iAoy FaAgR 9

ol

APE A

rol
o

24 2kl

& At (38)
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0=, Human Genome Project A&
0|=, BRCA R AL £ A

0|2, Myriad BRCA ZAMA| &
(UNEsco) QI ZHA| =t ol ol et EHM O
(WMAHealth DB} Biobank | CHEHEIO|H|O|M S

O|=, Human Genome Project 2F& (UNEsco) 217+ R ALG| O E{Of 22

TH A

St dE 22| S oo 2ot HE HE

{UNEsco) B2 2|2t o1 H O T = H| 44 A
0| =, The Cancer Genome Alas Project A| & (WHA) 2 AAH 00| ST ALZ0f Y3t

2|8 18, Reykjavik 15 M H

0|2, 23andMe & E

I:||%Genetic Information Non-discrimination
Act HIE

(WMA) 5 "
(2000 (i) BAA 0101 928t AF
223 18, Reykjavik 24 M2
(OECD) Q| AHA 24 0t R &AL pROY|
Previvor A1 ZE0{ M4 (2010 ) &% 7t0[=2t2l
&3, 100 A= TEHE A[Z
J2|AH SHEX7HY 7t | 2012

J

0=, A7t fHEE S5 A 2P T

Angelina Jolie Effect (2013 | (ACMG) incidental finding reporting =1
0]=, clinGen / ClinVar 2 ZA| %} [: j

The Global Alliance for Genomics and Health =&

HEUH| pare M H 22

X
Beolz OfUMEIS N (2015) (Mgl BIUTE OIS A St
— X =

o=, pTc Al ALY AlZF (2016 ] (WMA) Health DB2} Biobank0i| CH Tt
EfO[m| 0] o, 74

H®
iE3

TErE ) FinnGen project A| %}, 508HE
sh= NGs MEZ0 A[Z

[an

S0 thet

(WHA) 2 AH 00 M SR A
S2|& 18, Reykjavik 34+ M

r

(ACMG) secondary finding reporting #2778
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Azl wial 7] ol JiQle] 1A wAelA

ot o fAAEALS AMA GHARd i gt T

=7 o]0t} (39, 55, 92)

1990de] Al&e o2 HGPE #fdx &d& FAxA7F

Abelel v g Qle A el diel BAska, ®Rrkle

gAY A A8 H el AN AYY, APEns 5

F#AQ ELSI #ofz FstA HUoh(55, 93) 1990t

B8 EHE QASHEY SAF R sk nvlo] @ ¥ (biobank) 7}

AR o R 205 Au Asho] e Pun s o) A4 A,

&l
Jo
e

dolg &8, Adstz dAg = s &4 Aol Fast

A

==

CHE AT (40, 59, 85) olF=E= o & A4 A 75Hol 3=

S LA g FARRA] iR ged agAge R

el = et (85)

2000ddle] ol=¢ <QIZHFHA R st HGP7F ¢k5¥ o] %,

s AAEE DB @83 FAdRy"E abqlo] 243t ¥
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23andMe 5 DTC 719°] FH=™ (13) FHAXHAZF LREQl Ay &o

Au)
)
)
k=
o2
o
tlo
N

A s, AxAoj o] fFAdeh ARGl gt

oA e AAS BEste] A Bl o5 APE=H] HE A7

o] =2 Ut} (94)

20108 o] & F- A AAF 2 o] A3 3L B SE H A, A2

g o8 Akl vF FAA @A (multi-gene panel) 4

AAGAA A7) AA (whole genome sequencing) @] A 3jo]

AFAEA, iR FAP R dHolEHols F-Fo] &3

for Genomics Harmonization, GA4GH) (32) %o ZAAIHH

TR

kel

T3kek Hekel oigk wRrIEo] TSk HIU

TRAAAALR dA | gxpdEol e kate] Aol iR

H-AAfef] o3t o]xF4 A (secondary finding) 2] (96) 23] 9}

TAAAAL tdAF o dabe Ry fd2d A 3 B g BoA o
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Mo
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1%
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o%
2
=
o
(i
1o
i

e lew (95-97) Watd

vretz oJsta @ el whel AT o) g o stell M o] {3 e A (57)

AZF R dolgolAgl vlo]lewTe] tjd rloj=glel So)

O FAY A ELSI &8 7483 A3

FAAE A REIZRE A, Y, FAwAY A5

d

T EH R FAAe] Ay GAR A Bellis B2 AFEEo] 3 E o

gtk whebd] fRAbs ALt 7, Q1] olSol @ ul Ao}

atm] Heloju} xpg o] o] X o A= QFETH(85)

9 Gustice) o] A=l A8k FAA HARl dig G g

A (fairly assess to genetic services) FAAAALE HFS: 7] 3] =

AF8 AA Ao AL A H AR glo] WE Al A B3 Fol 4o
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sttt (85, 92) A B4 o R 9 A3 A EFHS o3A7E

e A 8] flal AR Ak BE ARl Al 2ol 4ok 5k

BEs F7keol VlEd AHE FfFetESE ok @rh(93)

FAARAAARZ AFEH= A5 7|87 & (equally) sH

Al

ok

H 2% o gt (92) Ldnk o] A5 cio] fle A g

&

A7

o

FRAA7

A

i

BHS e Qe felHo)q gouE A

ax

EN

o X

O

W 27138, A5 7 o Al skofof gt} (85)

ZH&7 (autonomy) EF2 THA HAME WoHE AR
TS AlBEk7] A FAR ARl dg SRS AT 9 A
Yol el FARAAZL Al @ = o] of $t} (55, 85, 93) F A ell=
Arte] HA43 o5, AR SAdH @A, AAEY ZER 54,
ArtA R Zeddd v dAVksA, Ay &8 Wb A9
ArA D B3 o] ZAME, AHH T JH W Fe Al ol ek 8-S

EFT(57) Arl e A o] Ade A AL Bt

rO
1o
_>|~l_‘
o
o,
flo
r
of\
)
2
o)

ATh(59) wBolt MUV WE 59 olfE FHAGRAE

7Q

HA = ket (92)

o

o
>~
=
i
32
rlr
=
rO
i
N
=
B
1o

/A A (genetic counselling) & G4 2}H7
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JAbE EF, Festa EBH v Bl FAAA ] dhek

Ar el (85) A

o,
22
i
2
v
N
=
I
2
=
il
r )
_Y‘i
E
mlo

FTRAAHAL AR ool Aldsks ARAAGEI Aol diE

AFFAAFo R U (85)  FAAEAlYE oE Sl (medical

benefit), &t A& (life—planning), AF3 A& (social planning),

FRAADAZ Qe AR S ¥

b

o
_|_4
oEL
:(I)L_!‘
_‘_‘_,
e
kv

GAA AAFES AI8E7] Aol Al8EE AFAGAAY (pre—test

genetic counselling) > 373 AEZ7H7F HAR G AR Al A <]

o

Wy begE A AR 1084, BANE, AR Qg

A Sl tha) Aol Ag s &4t} (92)

FAA A Ao i ARRF-AAA D (post—test  genetic

counselling) & &3¢} 7152 =94 7MXE wEsto] AlFshAl

FARAAE 3= A 5 3= o7, %4 (congenital)

#4dA (genetic,  inherited) Ags  gger  fHAHoe=R

AAH AT (39) ZaufolHlriAtom= SANTS B3 o #

Ao 0|5 = 7}5A (susceptibility) 4 7}15AE 3oL} 7150

o gk g ARl T g Al AT (42) Zefulo]H o] s o] of
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o5t AW A (genetic predisposition) Y% a9} Q3 oA
A E el 4 XA e} A Al FaloF st (85, 98, 99)

Aeo] 970 ne}, FAAHAL ABEIE FARA A7 A2l

7}30) A7} g Ao o] So] Holof akn f A wo] Tl Ake)

A5 e 713 AFoE @A Eolof r.(85) Zol thdh

A7 Fo 72 SIS ¥4} (clinical presentation),

r’
N

A& (mortality), 23 ©]3H& (morbidity), F3% (penetrance),

12
2of

(1) 45+

p A

flo

7}5A (actionability) & 83 5 gl AA75A

°)e+#  Z X (well-established medical actions), (2) 3Fx}9]

A73 38 Y5754 (patient—initiated health—related actions),

(3) Ao AdA AA(Jife—plan decisions) Fol® 1¢=

b

9ItF.(100) w=e] FAARHADBA ClinGenoll= Actionable

Working Group (AWG) & +9 38t ZF -2 thst F7) vl wd S

N

Akatar F7F AdE FhskaL ek (65)
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¥ 3. AANSA BHL 93 7|dE 7| (24)

Attribute (%)

Scientific reliability
High scientific reliability
Low scientific reliability

Risk of developing disease
Very small risk 0*£25%
Low risk 25+50%
Moderate risk 50*=75%

Severity of disease
Very serious disease
Moderately serious disease
Less serious disease

Possibility of treatment
Good treatment possibilities
Moderate treatment possibilities
No treatment possibilities

Possibility of prevention
Good prevention possibilities
Moderate prevention possibilities
No prevention possibilities

Time to first manifestation
0=£5 years
5E£20 years
>20 years

Reproductive relevance
Dominant' inheritance

Recessive' inheritance

28
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¥ 4. ClinGen Actionable Working Group <] 94434

N7/ o g B71E (65)

Domain

Scores

Severity
what is the nature of the threat to health to an
individual carrying a clearly deleterious allele in
this gene?

3 = Reasonable possibility of sudden death

2 = Reasonable possibility of death or major morbidity
1 = Modest morbidity

0 = Minimal or no morbidity

Likelihood of disease
what is the chance that a serious outcome will
materialize given a deleterious variant (akin to
penetrance)?

3 = >40% chance
= 5-39% chance
= 1-4% chance
<1% chance

Effectiveness of specific interventions
how effective is the selected, specific
intervention for preventing or significantly
diminishing the risk of harm?

2
1
0
3 = Highly effective

2 = Moderately effective

1 = Minimally effective

0 = Controversial or unknown effectiveness
IN = Ineffective/no intervention

Nature of intervention
how risky, medically burdensome, or intensive is
a given intervention?

3 = Low risk, or medically acceptable and low—intensity interventions

2 = Moderate risk, moderately acceptable or intensive interventions
= Greater risk, less acceptable and substantial interventions

= High risk, poorly acceptable or intensive interventions

State of the knowledge base:
what is the level of evidence?

= Substantial evidence, or evidence from a high tier (tier 1)
Moderate evidence, or evidence from a moderate tier (tier 2)
Minimal evidence, or evidence from a lower tier (tier 3 or 4)
= Poor evidence, or evidence not provided in the report
Evidence based on expert contributions (tier 5)

1

0

A
B
C
D
E
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MATVsA el Fo VFo 2= A7 Ya HZ4 = (severity), (101,

102) A A 9 A 7H(time to first manifestation), (101)

!

4459 (reproductive relevance),(101) Wo|z2 <13t =43}

29  7}s % (likelihood), (102) o975 (possibility  of

prevention),(101) oW& %X Aldle wE I IA 7y

(effectiveness), (102) & &7}s2d (possibility of treatment), (101)

oA F29 9 Ee} B (nature of intervention),(102) &

2 glo] Abde] Rk ok=E £33 (chance to escape clinical

detection),(102) ¥4 Al % (scientific reliability) (101), 2%k

WE S (risk  of developing disease) (101) So] &&=},

N7 710128 el thaljA “d'H (gender), A (age),

WEFE= (level of education), F38A24H % (self—rated

knowledge of genetics) & & 8F] FAAHAL Oz Al 2 Ee

g8 7 Utk (24) ClinGen® 437 Ad7bsA o Ak

o
ds

Jo
rN
5y
E
i)

3} (outcome) ©] th3t = A9 (intervention) o &l z+zt
F7HE sk (65) A= FBNI F73A WHolZ <213t Marfan

syndrome®] ZA#}<Ql aortic dilation progression¥ Zx¥H< B -—
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ali

blockersel st 94} BHA7LTA A

= 12CA9|t}.(65) STKI11

AR Ho]Z 213t Peutz—Jehgers syndromeol| A 2] tf &<t (colon

cancer) 2} F4 3¢ (surveillance) o] t3t oA A7 EA AF=
11ABOIY P49 A8 dA<S 8AB, 449y FH#EE
TABZ, %A% oba HAA|Eo A o &2 AM7FsAdo] Tt (65)

APC #3#F ¥Ho]=Z <lst familial adenomatous polyposis® 73

hgsrel ot FAHd EgEAEe] Sd7sd

o

SAB=®

xer o] AU o)y AA3%H3] (the French Society of Predictive and

Personalized Medicine, SFMPP) oA o]xptA  -§-d A}

o ot

EHFSFATE(96)  SFMPP &5 class 12 ol&%lef 93 gxjel

(b
i
offt
s
)
2
o
of

S)olH, class 2& 7hol|=ER1y £ At A BT (A,

POLE &), class 32 AoAl AR HE WisHA &+

CHEKZ, ACD %) o & 53t} (96)
31
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X 5. SFMPPY &4#E FAX| tist A7+ H7F 2 (96)

s

Scores

Severity
Severity of the
disease for the patient
carrier of
constitutional
deleterious variant

0= Low, minimal morbidity

1= Moderate morbidity

2= Significant risk of death

3= Significant risk of sudden death

Phenotypic penetrance
Average age of dis.
onset or age of
significant morbidity

0= >60 years old
1= 40-60 years old
2= 20-39 years old
3= <20 years old

Risk of developing the
pathology if the
patient is carrying a
constitutional
deleterious variant of
the gene concerned

0=<1%

1=1-4%
2= 5-39%
3= >40%

Detection and prevention

possibilities (actionability)
Did a specific
healthcare plan
significantly prevent
or reduce the risk?

IN= Ineffective/impossibility to prevent
0= Unknown or contested data

1= Minimal efficacy

2= Moderate efficacy

3= High efficacy

Nature of detection and

prevention possibilities
Evaluation of risk
related to the
surveillance
possibilities and
prophylactic measures

0= Very high risk, many interventions,
unacceptable, high risk of poor
adherence

1= High risk, less acceptable, numerous
or frequent interventions

2= Moderate risk, acceptable, moderate
interventions

3= Low risk, high level of adherence,
few interventions

Present state of
knowledge
Level of evidence for

each previous answer

A= High significant proof of evidence

B= Moderate proof of evidence

C= Low proof of evidence

D= Very little or no proof of evidence in
the WGGP report

E= Proof based on expert opinion
(unpublished)
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GAxHo o] e FHHOR GFHA X E (gene therapy) 9

642 AA (gene editing) ©] A171& 2 Aok 9}, AR =29}

AA sz o] gt F2F VA AE7Ee] A sfoll 2} Alzol v

A} 9183 o) Sl tja) 4153 welstel flH oz AaHolof
F.(67) 1 AAMERle] tg FAAAPL 1 gHAl

o} BerA 0w HFol rEglon] QAA A g AgHrh (57)

Jo
)

A RS W2 A FAAREARE A T S oS Al eA

A= A4E A (right to know)7} Yo (40, 55)

FARAAA R T FeAE TR WS A= S ook gt (55)

144 A3AA A= defof sk, 1 9o RV FAaAd ARy
e gl AR AFshd bt (92) FAAHA A3 ZHA|
Aol 7 el ZHshdAle] o3t &3 (uncertainty) &

e

o

fas

AAFN G AN A ekt gt o R5olES o] T
Aol Aif= AF A A Eofof 3. (92) o= A HHoR

Al AR ARe] Aol e s E T (40) FAAREARE A7k

{0

ol &3] sl 4 (interpretation) ¥ ofoF k). (100) FAA AAE

ke b FAPAE Y 444 A3} (incidental findings) Y
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o] x}4 ¥} (secondary findings) o i

- =
A

SR

o

FRAAAAE S A Fol

SEEED

Ut (100)

ol

NJo
@

o] ohg} oetd AA|Bow

Frafol

A 3}

1
T

]

o

el

A7V

ol
oh

An =

bl A A3

U
i

A

o5 A¢l NZ/MQ A E (sensitive personal data) =

AR =

A

o
T

1

oluet,

—_

Hlo]E €] 2

wele e

-
[¢)

AR =

ok gttt (93) 4

9]

FRARAANATY AEL BHE )

LA el M) ejolehy 7k

c‘)l,

1}

fob A% By

-

Gl

Eis

8 7173, Hotel o

=198
=

A Hote] A%
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el AlfolR 5 FRAAEAN Adb FEe vhESelA wA

A, AR, 220l g A Foll dhel] wl-g-AF, A, FE, GA

s e AR 546 vt &9A Aol et (42, 85)

gl ek Agkel tid fAREARE w6 X7 Ao

B dell=, AA|7F Axg AdYe = gl AQIAI7] el Al@Eks Slo]

st} (42)

[e)
A=

N
-

2] Fefglol A3AA AFHAAE e (93)

Rbef ARG RS ASAANA AT W= AL T TS wrt

& g2l of 3} (93)

FAARE ¥ APAHR DB nvlolewd3 F= (human

biobanks and genetic research databases, HBGRD)<2 %9

7IHro 7 F-EE ool 3t FEI ARRBIZXE 230 £, A,

=57 O =
&, AREH

o

17] 2% 2dE A 714 245 A 2 e
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el 271

1
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ha

sttt (56, 60) AR

W ol whet whe e ol

=
E=

H=

QA7+

t}.(60)

Els

o] (cross—matching) 7}s3t=5 ¥

<l
H

|

A&

T—

AW 7114

<]

3]

=

=

s

$H(35) . (40) HBGRD

7] = ofof
t}. (56)
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o]
pal

)

A= . (40) F9

sl oF

PG

°©

HA

°

=7
3 ¢} =A] (non—maleficence) 2|

=

N

—_—

=

gt (92) R

o}

= 29% Axd

AA #e7t 2

s

Aol

Eis

14 ole]

sy ARG

713

NE

jai)
=

E1AETA
o ©

Ak A AT 9

g9 (55

o
o
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t}. (38)

2=

oja] 9l A AHA

Eix

o &e4 Feel el
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=
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il
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DB9]
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Foh (60) =#14 ¥
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How ol&

B
=

=] 4]

w80l

R EE A EEE

improvement of the race)

=

gt (93)

3 of

ol =
o |

<

o

2013 9]

A=l o (93)

WMA ]| 4]

2003

<
T
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R

& BUAT v o] el ekl
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55300 4451 k.

PN
T 3

A EFFH AEEA & e ARl

o

THo

)

8

rlr

QA (AHKE, Human Rights) ol thst XA H o 72 (38) BE Alg

Mlo

ZE=th(103) AR o3 183 neeAe Eade 2ES

A Hojo dtl. (85, 93) mE e FHAARI FAHAL

A so) fele] WS FwAL AL o] Wy Gr

ok Beh(85) wd FAAAT Fold 1F e AL

Sel(stigma)o] HA FEF sfjob Frh.(42) old dAH A

2

FAES B4 FA% BEAL 150 fA8 Ao BE A

Ao Aaket 71 osfA el thal HET FoE 7o of @t (40)

TR ARl et ANt gt A7k, AR o

25 (education) S W  FQ38t}h(85) wSE ogWpgko®

M5 As AXSt gEskE Wl disl Lofok s,

At T2 A o] et VS A F = sfoF g (85)



F %A (transparency) < FAAAA & FATEI|Ed OF

s8tA), o B A, AF A, A} Awlo] S Felale] fAA R B9

ggo tist 7lold A (guidance) vhEI 1 JAMAE A} 2 d

WS AT (104) ool theli A= 2k 54 8h4 B oA Al e 54

FRA DG, Q1Fo] theko] AAH AMZE, S, HekAl wjol

59 AU Alzol AdEHAY, B F2 9% (euphenics) & #1381

Agk fFAAolE ZExl Hote] tid FHRAHALY AlF

TRAAHAE 91 AA A5 g gjoret AbEe] tigh 99

oJara el tht &2l A Aol vk, Bjotel] et A AR Al

Bjobe] F-R o] Fo|E W Fo AlFIT(85) FAA Wol7t 3=

glole] A%, FHA oz 3 (abortion) S 3 &3t 497 U=,
39



—

o] A4 A F Hobste] WAt wA ol B ehote] st FA)

HEGolA Al BAA, AEA 918 (harm) ¥ okUeh92) HHiE
ARG QAR EEA 2%d dYd 1EE oplg
o1t} (39)

A Hjo}l-f- A AAH A (Preimplantation  Genetic  Diagnosis,

shsrel WA s, Aol GMTSY B S8 1el sl
%3] ekstolof k. (92) Wlokth A AHE ABolLt el st
Bgls velEde BHow AEAY B % AUgAw

w8l A= ket (42)

O W3} 1A EoF (legal and regulatory field)

Evete] FAF R e previvorel et W3 A|EZH Fol=
40



ra&e @ etdol B3 HE (o], A aey) ) (86)S 27te =
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HaW), (87), T98Y, (88), TRIAH, (89) HoA vFa
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A24x1%). @) =AAA FeAHH BF=e] HPolM= a8

Bol et AEEAE AT (93, 94) FEuEtelM = wsa

ol

Ae  FAHewm  zgEd: Ao =AAc Iy

e

"RAAH, oAM= Aolle] BEF]Y ARl gk apE Rt /15 E o

AT (AI7TEATIFAL0S).  m=F PRI oA Pk

‘W& 7 APE A 1 Al E (https://www.klia.or.kr/consumer/insuDis

criminate/center.do)’ & oy A7|7]SAkel st 7 APETE

238 7 S FHo] §lo] (105) , FAAKel ot 2 A=

AAA R BAAEA Xk

A Sy Judd SR RT=Ho 23S 463438
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do
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ARE FA43 o] A A= TolaW | A|21%A33 7+ Fof B33l
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ool 1 kel dEFFow et FAARE Ankel)
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3lel mE 627] Fd9(108) LA

o3& stajA] 3 gx = Adko] 20099 %l 767 W A3lo] 20234

798¢l 1467) Azlo] 7150 (109) & 20872 oy} gy

FAA = HE &7 7154 AFA 855 (Familial adenomatous

polyposis coli) el 233 /R E Ao 9dF ¥o|=A|AA

ofN

=3 7 (Peutz—Jeghers syndrome) ¥ A 4A ¢ (medullary

thyroid cancer), ® 2] =% (Lynch syndrome), HLRCC Al %-<¢}o]
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2. 4Dl et dhF 2 BEZAH(survey)
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E 6. ATHARY AFAI A B

&+ (%)

89 AnkQl k3=t AAFAET} 7)1 = AR} P-value
(n=1,496) (n=1,500) (n=113) (n=413)
44 k=1 773 (51.7) 599 (39.9) 59 (52.2) 128 (31.0) <0.01
U 723 (48.3) 901 (60.1) 54 (47.8) 285 (69.0)
L}o] Ht (RFHA}) 43.0 (12.0) 56.0 (11.1) 40.9 (8.5) 33.7 (8.0) <0.01
DT %3t w o]s} 797 (53.3) 924 (61.6) - - <0.01
sk 687 (57.8) 522 (34.8) 15 (13.3) 175 (42.4)
ol o] 12.0 (0.8) 54 (3.6) 98 (86.7) 232 (56.2)
ZHAE <3 Wk 261 (17.5) 668 (44.5) - 70 (17.0) <0.01
3 wvko] Ak ~5 Winkol 864 (57.8) 592 (39.5) 10 (8.9) 93 (22.5)
s
5 Hivkl o] A} 371 (24.8) 240 (16.0) 103 (91.2) 216 (53.0)
ATFA] TAA S 1,051 (70.3) 944 (62.9) 76 (67.3) 231 (55.9) <0.01
H| T2 A 2] & 445 (29.8) 556 (37.1) 37 (32.7) 182 (44.1)
AbEE 7 ;= 1,024 (68.5) 1,116 (74.4) 66 58.4) 286 (69.2) <0.01
A= 216 (14.4) 384 (25.6) 47 (41.6) 127 (30.8)
T84 W E5/ES 1,024 (68.5) 665 (44.3) 76 (67.3) 231 (55.9) <0.01
227374 H
HE/ 5 472 (31.6) 834 (25.6) 37 (32.7) 182 (44.1)
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Ao AXE 94.3%F =g AAOAAE 88.5%% S

ot 1 A5 FAAHARE 7 el of b=
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® 7. 7 AR A S B =

el 7 (%)

dkel S ALt 712ATA
[X] P-value
(n=1,496) (n=1,500) (n=113) (n=413)
FAAAAA T Uoh Ul X199 A5AF e Efo] FtF 1,285(85.9) 1,446(96.4) 102(91.1) 393(95.2) <0.01
Agto] S FAAA AR 57 A o] 9k E ofof gt} 1,095(73.2) 1,016(67.7) 34(30.1) 207(50.1) <0.01
TR Fueb FARRAARE AT 1,336(89.3) 1,419(94.3) 100(88.5) 387(93.7) <0.01
A74A2 9 S1E 8 FAAG R dis) & fFst vk 1,277(85.4) 1,312(87.5)  80(70.8)  347(84.2) <0.01
A g1} ool gldets RE Aol A5 duw A 853(57.0)  1,028(68.5) 64(56.6) 272(68.3)  <0.01
A2 ool = FriAe] Aunt i At 544(36.4)  355(23.7)  44(38.9) 112(28.1)  <0.01
U U FARHAMA B E 7ol AlE o dke] itk 1,008(67.4) 1,181(78.7)  61(54.0)  258(63.1) <0.01
TR = ABEE s 5 3 1,058(70.7) 1,032(68.8) 99(87.6) 336(81.4) <0.01
e BA F42 wol & 7hxl Abgh e AEstal A4 oot 1,141(76.3) 1,012(67.5) 67(59.8) 215(52.2) <0.01
TAAHANE 2 7h A Wol b ul-e-2pof Al ol gt 1,163(77.7) 1,242(82.8) 74(65.5) 298(72.5)  <0.01
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O A1Vl 2 718 BRCA 3R A A et 93 (£ 8)

e FAAA el %S £ARS W, BRCA FAHE wot
e YYARIG ANEATAANAE 88% e AAATFS

B o}t obskat 16.1%9F 4wt 11.7%= o] w3l ogko] k&

Aule| M 1§ o] Jbg ATk A ol FE Aule] A

TR A 9 oo e gk FHwo] 10.7%% =oF BE

delol et o] U= LAl stk dEAIM = ol fol

Adso] F74HQ A Begths GRE 40 AAE B
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Ave] © 718, BRCA AAMS 2o

At 93 1A

el 7 (%)

2 kel D R E S
= (n=1,496) (n=1,500) (n=113) (n=413) value
BRCA &2 AA}F o] 3k 867(58.0) 1,054(70.3) 100(88.5) 365(88.4) P<0.05
AAF O g = o]
- BRCA #dzel #d" o A3da
A Aok o] 5 v o8l w2 g orolu ] 358(23.9) 611(40.7)  48(42.5) 139(33.7)
- et xl‘c’oﬂ Lol B A golA 334(22.3)  201(13.4)  23(20.4) 136(32.9)
- 98l A wsbsgel Aohd HARE Wl
7}21:0%] 21 7] 924 175(11.7)  241(16.1)  27(23.9) 87(21.1)
- g - 1(0.1) 2(1.8) 3(0.7)
AP A o ol
_ ol ©o.H}ok JT}o nrok Ho ToAS
°l l;fj wo AW Al Wl M88E 13300) 130607 87D 1127)
— H|go] FEx oA 213(14.2) 143(9.5) 2(1.8) 11(2.7)
— AR AAME B E AL ESHA] otA 120(8.0) 46(3.1) 0(0.0) 13(3.1)
— AR AAAE T Sdwo] Mol tAd ) 160(10.7) 98(6.5) 0(0.0) 6(1.5)
- 7]et 3(0.2) 29(1.9) 3(2.7) 3(0.7)
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¥ 9. Ayl 74, BRCA -3 A HolA] A&7 A dATs B 7 AL
Gl (%)
00 oJykol skt AdAEE NxAFA P—val
E (n=1.496) (n=1,500) (n=113) (n=413) vaie

BRCA  #dx ol e A opEH
oA A A 2 o] 399(26.7) 382(25.5) 39(34.5) 113(27.7)  P<0.05
oWt E2 G HAAAATES HoHE ol

— AAA I foke] AY gEo] =k A 191(12.8) 306(20.4) 36(31.9 91(22.0)

— 7} Foll A" Algro] QlolA 28(1.9) 13(0.9) 0(0.0) 9(2.2)

- ko] FH & Wol WA= ol 180(12.0) 62(4.1) 2(1.8) 12(2.9)

— 7]Et 0(0.0) 1(0.1) 1(0.9) 1(0.2)
A FHHALATES A o= olf

— H]go] FehxlojA 89(5.9) 43(2.9) 1(0.9) 4(1.0)

— bl AElA] &S A oA 186(12.4) 67(4.5) 3(2.7) 20(4.8)

— opF ket A¥ Ze oYYzt (A

A a2 9re 21 7holA]) 626(41.8) 825(55.0) 57(50.4) 214(51.8)

— F&go] A Eo]A 133(8.9) 147(9.8) 2(1.8) 19(4.6)

— Jrl/EAE Al F o] lojA 32(2.1) 10(0.7) 3(2.7) 17(4.1)

— AAE IS A F A ol 30(2.0) 21(1.4) 0(0.0) 7(1.7)

- 7]E} 1(0.1) 5(0.3) 8(7.1) 14(3.4)
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¥ 10. A8 274, BRCA -3 A fo|A] 492

2

FEGBAASE A 1 A

el g (%)

o o) A nkol o3k} AT 71Z2ATFA
s (n=1,496) (n=1,500) (=113) (n=413)
BRCA 37} Wo] gl A] o524 dAddAASE 2 491(32.8) 570(38.0)  65(57.5) 126(30.5)
A4 GAGAAATES TOoHE o)
— ZHAME 3 Gt 49 gEo] bl A 300(20.1) 438(29.2) 60(53.1) 113(27.4)
— 7} Foll A9 AFgo] QlojA 52(3.5) 18(1.2) 1(0.9) 8(1.9)
— WAiglo] T Wol WA= 9o 138(9.2)  112(7.5) 0(0.0) 5(1.2)
- 7e 1(0.1) 2(0.1) 3(2.7) 0(0.0)
AGEH GAGHAAFES 2] o= olF
— H| o] Fer oA 100(6.7) 55(3.7) 1(0.9) 7(1.7)
— WAt AR & A ZolA 177(11.8) 74(4.9) 4(3.5) 16(3.9)
_ 1 XN o) KX
;};ﬂi*gﬂﬁgﬁé‘;};}ﬁq”} (B 519642 656437 2602300 164(39.7)
— FAgo] AR oA 126(8.4) 90(6.0) 4(3.5) 20(4.8)
— AA/EA A F o] Qo] A 50(3.3) 30(2.0) 9(8.0) 61(14.8)
— HAMAIHE A FEFA] oA 40(2.7) 23(1.5) 1(0.9) 5(1.2)
- 7]E 0(0.0) 2(0.1) 2(1.8) 13(3.1)
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3 11. BRCA 37 Hol AMA & 715 oAl BER] o §-9} BRCA F38A} AHAL 715 A &

el g (%)

ool 1 AL kel S AR TERATFA _yal
2L X A m=1496)  (=1,500) (n=113)  (n=413) o vale
BRCA 4=} Ho] AP S 7oA wak#] o5 () 1,031(68.9) 1,382(92.1) 98(86.7) 364(88.1)  P<0.05
HlJ - =} 809(54.1) 1,258(83.9) 83(73.5) 295(71.4)
Al /o] 2F 33 A| 408(27.3)  643(42.9) 79(69.9) 234(56.7)
R 403(26.3)  259(17.3) 64(56.6) 247(59.8)
4d Ay 348(23.3) 1,021(68.1) 75(66.4) 208(50.4)
R} A 242(16.2)  302(20.1)  42(37.2) 115(27.8)
n2dd 2y 123(8.2) 255(17.0)  23(20.4) 88(21.3)
A 33(2.2) 58(3.9) 5(4.4) 41(9.9)
BRCA 32+ AAF Af/ 9% () 1,056(70.6) 1,256(83.7) 104(92.0) 372(90.1)
Al /o] 2F 33 A 659(44.1)  812(54.1) 89(78.8) 284(68.8)
4d Ay 617(41.2) 1,079(71.9) 90(29.6) 259(62.7)
R 466(31.1)  246(16.4) 57(50.4) 235(56.9)
w2 A 403(26.9)  403(26.9)  42(37.2) 122(29.5)
n]/dd &Y 286(19.1)  368(24.5)  44(38.9) 175(42.4)
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Abstract

Introduction: Precision medicine refers to medical care that
provides personalized diagnosis, treatment, and preventive
measures by integrating health and medical information based on
an individual's genetic information. The development of genetic
technology and the development of the genetic information
industry have various social impacts, so a comprehensive study
on ethical, legal, and social implications (ELSI) is needed. There
is a high risk of social discrimination and stigma as well as
eugenics approaches to the survivors, who are carriers of high
cancer risk genetic mutations, which are increasing due to
precision cancer medicine. In the ethical, legal, and social
aspects, I would like to make suggestions for promoting the
rights and interests of previvors.

Methods: The study includes three main components: (1)

Normative Review: The normative review involves analyzing 19
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recommendations from 6 institutions related to ELSI and the

"Bioethics and Safety Act" concerning the intersection of

precision cancer medicine and the rights and interests of

previvor. (2) Large—scale Survey: The large—scale survey

conducted in this study involved gathering responses from

1,500 ordinary people, 1,500 cancer patients, and 542 cancer

experts. This survey likely explores various perspectives and

opinions regarding precision cancer medicine, genetic testing,

and the potential impact on previvors. The inclusion of ordinary

people, cancer patients, and cancer experts helps to capture

diverse viewpoints on the subject matter. (3) In—depth

Interviews: The study also includes conducting in—depth

interviews with 20 stakeholders related to precision cancer

medicine. These stakeholders could include healthcare

professionals, genetic counselors, policymakers, patient

advocacy groups, and representatives from relevant

institutions. The purpose of these interviews is likely to gain
147
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deeper insights into the ethical challenges, concerns, and
potential solutions concerning the rights and interests of
previvors in the context of precision cancer medicine.

Results: To promote the rights and interests of Previvor,
various recommendations and regulations in the ethical, legal,
institutional, and scientific fields related to genes were
reviewed chronologically from the 1940s to the 2020s, with the
development of scientific technology and the consequent
changes in regulations. The normative considerations related to
genetic ELSI by subject include fair access to genetic testing
based on the principle of justice, implementation of genetic
testing based on voluntary consent, genetic counseling,
provision of test results and opportunities for treatment and
prevention, possibility of action, right to know, The right to
receive genetic test results, the right to share benefits, human
respect and non—discrimination, education, transparency, and

family planning were carried out.
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In a large—scale survey on precision cancer medicine, it was
found that there is a difference in perception between the public
and cancer patients, clinical experts, and basic researchers
regarding the implementation of genetic testing, preventive
surgery for genetic mutations, and sharing of genetic test
results. In addition, through in—depth interviews on cancer
precision medicine, stakeholders' positive perceptions and
expectations for genetic testing and precision medicine are
high, but awareness of the protection of rights and interests of
freebies and actionable medical and interest promotion. It
revealed the necessity of preparing various policy measures.
Conclusions:

Various approaches are required in the ethical, legal, and social d
omains to promote the rights and interests of survivors. To devel
op precision medicine based on genetic information, biomedical 1
nformation such as genetic information, clinical information, canc
er diagnosis and comorbidity diagnosis, response to treatment, a
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nd death must be managed in an integrated and interpretable man

ner, and institutional supplementation is necessary accordingly. I

t must be implemented in a timely and consistent manner. In addi

tion, it 1s necessary to transparently disclose each step and to rai

se awareness and share knowledge among the public, survivors,

patients, and experts. Ethical guidelines for genetic information h

ave continuously developed along with the development of medic

al science and technology. In order to realize the value of previvo

r's human rights protection in the medical field amid change and t

ransformation, many improvements in laws, institutional guidelin

es, medical guidelines, and ethical recommendations are needed.

The enhancement of the rights and interests of survivors will be

possible through the improvement of laws and systems within th

e values of society, verifying the effects and risks according to t

he diagnosis and treatment that change with the development of

science and technology.
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